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1. Introduction

This document describes a system for streamlining the entry of large quantities of bird banding data
for The Institute for Bird Populations (IBP).

The author has been working with the processing of banding data since 1977. This system is the culmin-
ation of decades of experience. The current solution uses only open-source, freely available software.
Data entry is done with the emacs text editor. Processing programs are written in Python (see
www.python.org).

This system handles data from two different projects:
* MAPS stands for Monitoring Avian Productivity and Survivorship. Data are taken in the summer.

* MAWS stands for Monitoring Avian Winter Survivorship, and data are taken in the winter.
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1.1. How to get this publication

This publication is available in Web form' and also as a PDF document®. Please forward any comments
to john@nmt. edu.

1.2. Internal documentation

Two documents present all the programs in this system using a “lightweight literate programming”
style.

e IBP banding data system: Internal maintenance specification® contains all the Python scripts discussed in
the current document.

* IBP banding data system: emacs customizations* contains emacs LISP code discussed in Section 8, “The
emacs extensions” (p. 30).

2. Authority files

Several database files, supplied by IBP, are required by this system:

® A species code authority file defines the various codes for kinds of birds. See Section 2.1, “MAPS
species code authority file (2004)” (p. 3), Section 2.2, “MAPS species code authority file (1998)” (p. 4),
and Section 2.3, “MAWS species code authority file” (p. 4).

¢ A station codes authority file defines the individual banding stations, and groups them into locations.
See Section 2.4, “MAPS stations authority file” (p. 5) and Section 2.5, “MAWS stations authority
tile” (p. 5).

2.1. MAPS species code authority file (2004)

The file describing species codes (and codes for subspecies and more generic forms as well) is represented
as a dBASE V .dbf file. The current version of this file is named SPCODE®4 . DBF, for year 2004.

Here is a table showing the dBASE V names of these fields, their field types, and their contents.

Name Type | Size | Contents

SSN N 5

ENO C 1

NUMB C 5

SPEC C 4 | Preferred MAPS species code. Example: SCGO for Small Canada

Goose.

BBLSPEC C 4 | Bird Banding Lab code, if different than SPEC.
COMMONNAME C 37 | Common name, e.g., “Small Canada Goose”.
PNO C

CAT C

SPG C 1

1 http:/ /www.nmt.edu/~shipman/z/ibp/doc/iband7/

2 http:/ /www.nmt.edu/~shipman/z/ibp/doc/iband7/iband.pdf
3 http:/ /www.nmt.edu/~shipman/z/ibp/doc/iband7/ims/

4 http:/ /www.nmt.edu/~shipman/z/ibp/doc/iband7/emacs/
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Name Type | Size | Contents

ORD C 1

ORD1 C 4

ORD2 C 4

ORD3 C 4

ORD4 C 4

ORDN C 4

GENUS C 16 | Genus name.

SPECIES C 17 | Species name.

SPEC6 C 6 | Six-letter code used in MAWS data.
ORD6 C 1

AOU N 6 | AOU number.

BANDSIZE C 16 | List of permissible band sizes, separated by spaces, left-justified.
X C 1

2.2. MAPS species code authority file (1998)

The file describing species codes (and codes for subspecies and more generic forms as well) is represented
as a dBASEV . dbf file. This file is named SPCODE98 . DBF, for year 1998.

Here is a table showing the dBASE V names of these fields, their field types, and their contents.

Name Type | Size | Contents

SSN N 5

ENO C 1

NUMB C 5

SPEC C 4 | MAPS species code. Example: SCGO for Small Canada Goose.
COMMONNAME C 37 | Common name, e.g., “Small Canada Goose”.

GENUS C 16 | Genus name.

SPECIES C 17 | Species name.

SPEC6 C 6 | Six-letter code used in MAWS data.

AOU N 6 | AOU number.

BANDSIZE C 16 | List of permissible band sizes, separated by spaces, left-justified.
MASSIBP N 6

NUM C 3 | Old IBP three-digit species code.

MS C 2

NL C 1

2.3. MAWS species code authority file

This file defines the species codes for MAWS data. Its current file name is “spcode02.dbf”.
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Name Type | Size | Contents

NUMB C 5 | Five-digit species number.

SPEC C 4 | MAPS four-letter species code based on the common name. Example:
“SCGO” for “small Canada Goose sp.”

COMMONNAME C 37 | Common name, e.g., “Small Canada Goose”.

SPEC6 C 6 | MAWS six-letter species code based on the scientific name. Example:
BRACPA for Small Canada Goose, Branta canadensis parvipes.

2.4. MAPS stations authority file

This file defines the locations and their component stations for the MAPS program. The source file is
named “Shipstat.dbf”.

Name Type | Size | Contents

REGION C 1 | Region code.

STA N 5 | Five-digit station number.

Loc C 4 | Location code for the location containing this station.
NAME C 30 | Operator's name, if known.

STATION C 4 | Alphabetic code for this station.

STATE C 2 | U. S. Post Office state code.

WORKPHONE C 19 | Operator's work phone, if known.

FIRSTNAME C 30 | Operator's given name.

LASTNAME C 21 | Operator's family name.

2.5. MAWS stations authority file

This file enumerates the MAWS location and station codes. Its source file is Shipmaws . dbf. The format
is the same as Section 2.5, “MAWS stations authority file” (p. 5).

3. Protocol history

The protocol used between Zoological Data Processing and IBP has two parts: inputs to this system,
and outputs.

¢ The input to this system consists of banding sheets and authority files.

* The output is a flat database file that IBP imports into their banding database. We refer to this file's
format as the output format.

All these protocol elements have changed several times over the years. Here is a list of protocols still
supported, with the field year of each change.

3.1. MAPS 2006 protocol

The feather-pulled field must now be either letter “O” (one outer primary pulled) or letter “I” (two
primaries pulled, one outer and one inner); formerly it was just “P” for feather pulled.
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A new field was added at the end of the sheet: cloacal swab, containing either 1 or 2. Code F was added
in the 2007 field season.

For the output record format, see Section 5, “The current MAPS/MAWS output format” (p. 15).

3.2. MAPS 2004 protocol

Starting with the 2004 field season, the MAPS species code authority file changed from spcode98. dbf
to spcode04.dbf.

On the coding form, the micro-aging fields changed this season. Three fields from previous years (HD,
UPP, and UNP) were replaced on the banding form by one new field, BPL.

Also, the output record format changed to the current version (Section 5, “The current MAPS/MAWS
output format” (p. 15)). For the format used before 2004, see Section 5.2, “MAPS 1998 output
format” (p. 17).

The banding sheet added a new how-aged /how-sexed code, L for molt limits.

3.3. MAPS 1998 protocol

The 1998 field season marked the first use of the ten micro-aging fields that appear just before “Wing”
on the banding sheet. Before 1998, these fields were missing from the banding sheet.

Sets in the pre-1998 format were still showing up in 2005. Should any show up now, they will be entered
in the 1998 format, with ten spaces entered for the micro-aging fields.

3.4. MAWS 2007 protocol

The MAWS species code authority is currently spcode02.dbf.

For the output format, see Section 5.3, “MAWS 2007 output format” (p. 17).

The input format is the same as in the MAPS 2006 protocol except for these particulars:

¢ The six-letter MAWS species code appears in place of the four-letter MAPS species code.

¢ There is a new encounter code S for birds with color bands that are resighted (not actually captured).

e For resighting records, the net field contains a grid coordinate where the bird was sighted. Grid co-
ordinates consist of one or two letters followed by one or two digits. Examples: N6; BB12.

3.5. MAWS 2004 protocol
The first MAWS field season is referred to as the 2004 season; it fell in winter 2003-2004.

* Because the MAWS program was started after the MAPS program stopped using the obsolete micro-
aging codes (HD, UPP, and UNP), these codes do not appear in the output record.

¢ The cloacal swab field was not present until the 2007 field season.

For the output format used in the first three MAWS field seasons, see Section 5.4, “MAWS 2004 output
format” (p. 17).
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4. Banding sheet layout

The major difference between the MAPS and MAWS sheets is that MAPS banders use the USF&W
Banding Lab's four-letter species code, while MAWS sheets use IBP's six-letter species code based on
the genus and species name.

The current MAPS data sheets, as well as full documentation for how to fill them out, is at the MAPS
Materials® page. The MAWS data sheets are identical except for the six-letter species code and some
sheet headings.

Each banding data sheet comes in three varieties: new bands, unbanded, and recap. The body of the
sheet is the same, however; only the headings change.

Only three relevant items are encoded at the top of the banding sheet:
¢ The location code.

* For new band sheets, the band size of this sheet. Recap and unbanded sheets do not carry this inform-
ation.

¢ The page number.

This may have a series prefix for sites that have two field kits, so pages from one kit are numbered
Al, A2, ..., and pages from the other kit are numbered B1, B2, ..., and so forth.

Also, sheets for the special stainless steel “Lambourne” bands used on Northern Cardinals are
numbered L1, L2, .... More recent practice is to use “SS,” for stainless steel, but these will be entered
as the L series for consistency with previous years.

In practice, the page number can be up to three of any characters. For example, some training sets
use the bander's initials as the “page number.”

Following sections discuss the fields on the main grid from left to right.

4.1. Bander's initials

Bander initials will not be encoded.

4.2. Encounter code
This code describes the type of record:

New band.

Band destroyed. Only two fields on such lines are captured in data entry: date and station.

Band lost. Only date and station are captured.

OO

Band changed. The band number field contains the new band number; the old band number
should be recorded in a note on the back of the form.

A | Band added. The band number field contains the new band number; the original band number
should be recorded in a note on the back of the form.

R | Recapture.
Resighted color-banded bird (MAWS only).
U | Unbanded bird released (or deceased) unbanded.

5 http:/ /www.birdpop.org/MANUALS. HTM
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4.3. Band number

On new-band sheets, the full nine-digit band number is entered on the first line of the sheet, and suc-
cessive lines should record only the last three digits.

A band string is a sequence of 100 bands. Note that the first band of a string ends in 01, not 00; band 00
is the last band of the string, and its hundreds digit will be one higher than the rest of the bands in that
string.

Best practice is never to mix band strings on the same sheet. However, sometimes banders will start a
new string on the same sheet, and they must re-enter the full prefix in that case. Also, sometimes bands
from another series will show up on the wrong sheet, and those must be written out in full.

For unbanded data sheets, this field is blank.

For recapture sheets, every band number must be written out in full. If a bird is captured already banded,
but escapes before the existing band number can be recorded, this field will be blank or partially blank.
Blanks are interpreted as unknown digits and will be entered as question marks, “?”.

Hummingbird bands do not have room for nine digits. Instead, they have a single letter (such as T or
X) followed by five digits. On the banding sheet, the first three columns of the band number are blank,
followed by the letter and the actual band number, e.g., “* + -+ T12345” where “ ” represents a blank.

Some MAWS sheets are for “local” birds, meaning that they are not expected to leave the area. These
birds are banded with special four-digit bands. When coding these band numbers, right-justify the
numbers in the last four spaces on the sheet.

4.4. Species name

The species (or other) name is not captured in data entry. It is, however, vitally important in cases where
the bander has used the wrong code. For example, many Eastern banders do not realize that code CAWR
is a three-way collision between Carolina, Cactus, and Canyon Wren. Without a species name, we can't
tell which species pertains to a Western record with code CAWR.

4.5. Species alpha code

On MAPS sheets, this field is the four-character code based on the English name. For valid codes, see
Section 2.1, “MAPS species code authority file (2004)” (p. 3) or Section 2.2, “"MAPS species code authority
file (1998)” (p. 4).

On MAWS sheets, it is the six-character code based on the scientific name. For valid codes, see Section 2.3,
“MAWS species code authority file” (p. 4).

4.6. Age group

The “Age” column contains a numeric code for the age class of the bird. Current codes are shown in
the first column. Bands from olden days may use letter codes; these are shown in the second column.

Code Old code | Meaning
4 L Local
2 H Hatching year
1 A After hatching year
5 S Second year
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Code Old code | Meaning
6 0 After second year
7 Third year
8 After third year
0 u Indeterminable
9 Not attempted

The age code is followed by up to two how-aged codes. For the interpretation of these codes, see Section 4.7,
“How-codes” (p. 9).

4.7. How-codes

These codes are used to record how the bander determined age or sex.

Skull ossification.

Cloacal protuberance.

Brood patch.

Juvenal plumage.

Molt limit.

Plumage.

Molt.

Feather wear.

Mouth or bill.

Eye color.

Wing length.

Tail length.

o|lHdA|l=mMm|H M| X|O|r|wlwmo|lwn

Other. A note is required on the back of the sheet when this code is used. The
compiler does not enforce this requirement.

4.8. Sex group

The alphabetic sex code may have the values shown in the first column of this table. Some older banders
may use numeric sex codes, shown in the second column.

Code Old code | Meaning
M 4 Male.
F 5 Female.
u 0 Unknown.
X Sexing not attempted.

As with the age group, the sex code is followed by up to two how-sexed codes; see Section 4.7, “How-
codes” (p. 9).

Zoological Data Processing iband7 9



4.9. Skull ossification

These codes describe degrees of skull ossification.

None.

Trace.

<1/3.

Half.

>2/3.

Almost complete.

Fully complete.

oV~ W NR| O

Invisible.

4.10. Cloacal protuberance

Codes are:

None.

Small.

Medium.

0
1
2
3

Large.

4.11. Brood patch

Codes are:

None.

Smooth.

Vascular.

Heavy.

Wrinkled.

U~ WIN RO

Molting.

4.12. Fat codes

None.

Trace.

Light.

Half.

Filled.

Bulging.

Ol W N RO

Greatly bulging.

10
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7 ‘ Very excessive.

4.13. Body molt

Body molt codes are:

None.

Trace.
Light.

Medium.

AP WIN RO

Heavy.

4.14. Flight feather molt
This field is labeled “FF MOLT” on the sheet.

None.

Adventitious.

Symmetric.

clnl > 2

Juvenal growth.

4.15. Flight feather wear
This field is labeled “FF WEAR” on the sheet.

None.
Slight.
Light.
Moderate.

Heavy.

Ul bl WIN RO

Excessive.

4.16. Juvenal plumage
This column is labeled “JUV. PL” on the sheet.

Full.
>1/2.
<1/2.

None.

Ol = N[ W
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4.17. Micro-aging fields

The next fields describe “micro-aging” by means of molt limits and other criteria. The practice has

changed over the years:

¢ The first six fields and the last field have always been recorded.

e Prior to the 2004 field season, there were ten micro-aging fields. Following the first six were three
fields named HD, UPP, and UNP were recorded, but these fields do not conform to current models of

molt.

* Starting in the 2004 field season, those three fields were replaced by a single field named BPL, for a

total of eight micro-aging fields.

Values allowed in these fields since 2004 are:

Alternate

Basic

Formative

Juvenal

Juvenal and formative

Mixed basic

Non-juvenal

Juvenal and basic

c|l X Z2 2w mo| >

Unknown

Any micro-aging field can also be blank.

This table shows the micro-aging fields. The first column is the label on the actual banding sheet. The
second column is the name of the field in the dBASE V layout; see Section 5, “The current MAPS/MAWS
output format” (p. 15) for field descriptions. The third column is “all” if taken in all years, “old” if taken
before 2004, and “new” if taken from 2004 on.

Label Field Years | Description

Pri. Covs. | PPC all Primary coverts.
Sec. Covs. | SSC all Secondary coverts.
Primaries | PPF all Primaries.
Seconds SSF all Secondaries.
Tertials 1T all Tertials.

Rectrices RR all Rectrices.

Head HD old Head.

Upperpts | UPP old Upperparts.
Underpts | UNP old Underparts.

Body plum. | BPL new | Body plumage.
Non-feath. | NF all Non-feather criteria.

12
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4.18.Wing

4.19.

4.20.

This field represents the wing chord length in millimeters. Some banders record tenths of a millimeter,
but the output file has precision only to the nearest whole millimeter.

Body mass

Labeled “weight” in previous years, this field represents the bird's body mass in grams, with an implied
decimal before the last digit. Birds banded in Earth orbit may have no weight, but they still have mass,
although your Mettler electronic balance may say otherwise.

Status code

The Bird Banding Lab defines many status codes. Because only a few show up in practice, we define
here a single-character code for each one. The single-character code is used in actual data entry, and the
data compiler will translate it to the BBL's code. See the “status” field under Section 6.13, “The encounter
body section” (p. 23).

BBL code | IBP code |Meaning
000 0 Not banded, released alive.
300 3 Banded, released (normal).
301 1 Banded, released with color bands.
500 5 Injured bird, released.
501 6 Injured bird, released with color bands.
700 7 Rehab bird.

Note

The data compiler checks this field only syntactically, not semantically. Status 310, for example, should
always be used if a bird is color-banded, but the compiler does not complain if a bander uses status 300
on a record that carries a color-band field.

4.21.

4.22.

Date

Date is encoded as “MMDD”. The year is taken from the name of the data set.

In MAWSE sets, the date to be output in the encounter record is the date of the actual encounter. During
months October, November, and December, the year will be one less than the year taken from the file
name. For example, in set CHAF - 2004 - 3, if an encounter took place on date 10/15, the output date will
be 20031015, not 20041015.

Capture time

Time is encoded as “HHM”, with the units digit of the time dropped. On the data sheet, the fourth digit
of this field is pre-printed as a zero, to remind banders to drop the fourth digit.

Zoological Data Processing iband7 13



4.23.

4.24.

4.25.

In theory, this time is based on 24-hour time, but in practice, a number of banders use 12-hour times in
the afternoon. Sometimes when the tens digit of the hour is zero they will enter the time in this field as
“HMM. ” In such cases, sometimes it is obvious what they did (e.g., “925” is clearly 0925).

This field is sometimes left blank.

MAWS sets for the same field season all carry the same year, which is the year after New Year's Day.
For dates in November and December, the year in the output record will be the year of the encounter,
and this will not match the year of the field season. For example, a record from date 11-07 from field
season 2004 refers to date 2003-11-07, not 2004-11-07.

Station

For multi-station sets, this field is the alphabetic (four-letter) station code. In single-station sets, this
field is ignored, even if the bander fills it in.

For validation of station codes, see Section 2.4, “MAPS stations authority file” (p. 5) and Section 2.5,
“MAWS stations authority file” (p. 5).

Net

Technically, every record should have a net code. Banders sometimes leave it blank anyway. Starting
in 2006, IBP has asked the banders to code “?” in this field if the net is unknown.

The output format allows for up to four-character net codes, but the standard MAPS data sheet has only
two columns.

Starting with the 2006 MAWS season, some locations set up a reference grid so that they could record
the location of color-banded birds that were observed but not captured. Grid coordinates are expressed
as one or two letters followed by one or two digits. Examples: N6; BB12.

Disposition

These codes describe evidence that the bird is or has been injured.

Body injury.

Dead or permanently removed.

Eye injury.

Illness.

Leg injury.

Malformed, e.g., crossed mandibles.
Old, healed injury.

Predation victim.

Stress or shock.

Tongue injury.

=4l 0| O|o| 2| r|H| Mmool w

Wing injury.

14
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4.26.

4.27.

4.28.

4.29.

Note number

If there is more information on a record written on the back of the sheet, this field contains a number
that links the record to the note.

In theory, this field is always a number of one or two digits, but in practice, all sorts of other things
show up.

Feather pulled

Prior to the 2006 field season, banders who pull a feather for later DNA analysis coded a “P” in this
column.

Starting with the 2006 season, enter letter “O” for one (outer) feather pulled, letter “I” for two feathers
pulled (outer and inner).

Cloacal swab

Starting with the 2006 season, enter 1 if a cloacal sample was taken with a size 1 swab, or a 2 for a size
2 swab. In the 2007 season, enter F if the fecal sample came from the bag rather than from the bird's
cloaca.

Color bands

On the MAWS data sheet only, there is a field of five columns in which to encode the color bands, if
any.

A valid color-band field must contain from one to four color codes, with the left-leg bands preceding
and the right-leg bands following a slash (“/”). Color codes must be one of:

Service (metal) band
Black

White

Red

Green

Yellow

Blue

Orange

Mauve

N ROl <|lo|IE| RO

Can't tell, or can't read the banding sheet.

5.The current MAPS/MAWS output format

The sole output of this system is a single type of file representing encoded banding data. The file is a
“flat file,” in which every field has the same number of characters on every line. The layout of this file
is stipulated by IBP, although there are minor changes from year to year.

The authority for the format of the flat file output by this system is a ABASE V file named BNDSTR04 . DBF.
The sections below, describing each field, are titled with the dBASE V field names.
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Name Type | Size | Contents

LoC C 4 | Location code.

BS C 2 | Band size.

PG C 3 | Page number, right-justified.

C C 1 | Capture code.

BAND C 9 | Band number.

SPEC C 4 | In MAPS sets, the four-letter species code. Left blank in MAWS sets.

SPEC6 C 6 | In MAWS sets, the six-letter species code. Left blank in MAPS sets.

AGE C 1| Age code. Old-style codes (e.g., “L”) are converted to new-style codes.

HA C 2 | How-aged codes, left-justified with blank fill.

SEX C 1 | Sex code.

HS C 2 | How-sexed codes, left-justified with blank fill.

SK C 1 | Skull ossification code.

Cp C 1 | Cloacal protuberance code.

BP C 1 | Brood patch code.

F C 1 | Fat code.

BM C 1 | Body molt code.

FM C 1 | Flight feather molt code.

Fw C 1 | Flight feather wear code.

JP C 1 | Juvenal plumage code.

WNG N 3 | Wing chord in millimeters.

WEIGHT N 5 | Weight in decigrams.

STATUS C 3 | Status code; see Section 4.20, “Status code” (p. 13).

DATE D 8 | Date as “YYYYMMDD”.

TIME C 3 | Time as “HHM”; see Section 4.22, “Capture time” (p. 13).

STATION C 4 | Four-letter station code.

NET C 4 | Net number, left-justified.

DISP C 1 | Disposition code; see Section 4.25, “Disposition” (p. 14).

NOTE C 2 | Note number; see Section 4.26, “Note number” (p. 15).

PPC C 1 | Primary coverts micro-aging field; see Section 4.17, “Micro-aging
fields” (p. 12).

SSC C 1 | Secondary coverts micro-aging.

PPF C 1 | Primaries micro-aging.

SSF C 1 | Secondaries micro-aging.

T C 1 | Tertials micro-aging.

RR C 1 | Rectrices micro-aging.

HD C 1 | Head plumage micro-aging (obsolete).

upPP C 1 | Upperparts micro-aging (obsolete).

UNP C 1 | Underparts micro-aging (obsolete).
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Name Type | Size | Contents

BPL C 1 | Body plumage micro-aging.

NF C 1 | Non-feather micro-aging.

FP C 1 | Feather-pulled code.

COLOR C 5 | Color bands, left-justified.

SWAB C 1 | Cloacal swab taken; see Section 4.28, “Cloacal swab” (p. 15).

5.1. MAPS 2004 output format

The . ban file written by the MAPS data compiler for the 2004-2005 field seasons is identical to the 2006
output format, except that it does not have the last field, SWAB (cloacal swab).

5.2. MAPS 1998 output format

This output format is the oldest still supported. It has the same layout as the current output format except
for these changes:

® There was a nine-character filler field preceding BAND. This was used to hold the original band
number if it was later changed.

¢ Two fields of five and four characters preceded the SPEC field. The first was a species number; this
is redundant, since it is a different representation of the same information as the SPEC field. In database-
theoretic terms, this field is a violation of Third Normal Form. The second field was a place to put
the original species code if it was later changed.

® A three-character “old age group” preceded the AGE and HA group.
¢ A three-character “old sex group” preceded the SEX and HS group.
* A two-character “old net field” followed the NET field.

* Before 2004, there were ten micro-aging fields. The first six (up to and including RR) were the same
as the current format. The last four were HD, UPP, UNP, and NF. There was no BPL field.

IBP has requested that older field sets from before 2004 continue to use this format.

5.3. MAWS 2007 output format

Starting with the 2007 MAWS field season (including late 2006 records), the output format is identical
to MAPS; see Section 5, “The current MAPS/MAWS output format” (p. 15).

Although the fields are exactly the same, in the MAWS program, the six-letter species code (SPEC6)will
be correct, while the four-letter species code (SPEC) will be blank.

5.4. MAWS 2004 output format

During the 2004-2006 field seasons, the output record format was unique to the MAWS program. It is
identical to the 2006 MAPS output record (described in Section 5, “The current MAPS/MAWS output
format” (p. 15)) except for three differences:

* The SPEC field (four-letter species code) was omitted.
* The three obsolete micro-aging fields (HD, UPP, and UNP) were omitted.
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® There was no cloacal swab (SWAB) field.

6. Input file format

6.1. Input design considerations

The general approach to banding data entry is the venerable batch model from the early history of
computing. The operator prepares a text file and runs it through a data compiler program that checks
the data for validity as much as possible. If there are any errors, the input file is corrected and then re-
run through the compiler. The compiler translates the data to the flat-file format required by IBP.

A special-purpose electronic form for entering banding data may seem like a good idea, but the author
prefers to use a regular text editor, emacs, for bulk data entry. Special-purpose forms are hard to build
and maintain. Furthermore, the search and replace functions of a good text editor can make life easier
when it is time to fix errors.

The author's preference is to stick to fixed-field input where the input has a fixed-field format. However,
his feeling is that a mixture of free-field and fixed-field techniques can be better than either pure approach.

In this particular case, there are several fields at the end of the encounter line that are not always used:
disposition, note number, feather-pulled, cloacal swab, and color bands. This suggests a mixed format,
using fixed-size fields for all the fields up to the net field, with free-form fields added after that for the
less-common items.

Because of the large volume of data and the limited time available to enter it, efficiency is a critical
consideration. The first step to improving data rate is to minimize the number of keystrokes. However,
“think time” is important, too. Some input situations can make the data entry operator stop and think.
Minimizing those situations is the second step in performance tuning. The goal is to stay close to the
maximum keying rate.

6.2. Batch file naming scheme

Some of the information from a set of banding sheets is represented in the name of the input file itself.

* Each set sent out for data entry is either a single-station set, identified by its five-station station number,
or a multi-station set identified by its four-letter location code.

¢ Bach set must contain data from only a single “year.”

MAWS seasons cover two calendar years, but are considered only a single field year. The year used
for a MAWS field season is the year after New Year's, so November 2003 is considered part of the
2004 MAWS field season.

* Some stations send in multiple batches within a season in order to spread out the workload. These
batches are distinguished by a batch number 1, 2, ....

The batch file name consists of these two or three items separated by hyphens. Here are some examples
of batch file names:

12293-2005 Station 12293, year 2005.
YOSE-2004-2 Yosemite, year 2004, batch 2.
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6.3. Input line types

Banding data files are entered using a mixture of three types of lines. Here is the procedure for encoding
banding data sheets:

* At the start of data entry for each new page, place a page header line, starting with an “@” sign. See
Section 6.4, “Sheet header information” (p. 19).

* On most new-band sheets, the band number prefix (first seven digits) is the same for all lines. After
the page header line, place a band prefix line, starting with a “#” sign followed by the prefix. This
prefix is applied to any new-band lines that follow. The new-band lines then need to carry only the
last two digits. If a new string starts up on the same sheet, place a new band prefix line before the
records for the new string. See Section 6.5, “Band prefix line” (p. 19).

¢ Each line used in the body of the coding sheet is encoded as a single encounter record. Each line starts
with an encounter code that specifies whether it is a new band, recap, destroyed band, etc.

When encoding data from a coding sheet, the author prefers to enter the data in a columnar format
that echoes the coding sheet layout as closely as possible. The columns will be lined up vertically on
the screen, which makes it easier to check for short or long fields. As a final check, an alignment check
character must occur at a fixed position at the end of the line, to verify that the sum of the lengths of
all the preceding fields is correct.

For the format of the various encounter lines, see Section 6.6, “Encounter lines” (p. 20).

Note

In order to conform to long-established practice, all letters in an input file may be entered as either up-
percase or lowercase, but they will be treated as if they are uppercase. All letters written to the output
file will be uppercase.

6.4. Sheet header information

Three items are entered from the top margin of the banding sheet. This is the general form of the sheet
header:

@locality size pageno

locality
The location code or station code of the set. This is entered as a check that the sheet belongs to the
set.
size
The band size.
pageno
The page number within the band size.

6.5. Band prefix line

Aband prefix line defines the first seven characters of the band number for following new-band records.
Its general form:

#sssdnnn
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where 555dnnn is the first seven digits of the band number.

Long ago, the Bird Banding Lab stipulated that the fourth character of the band number was character-
istic of the band size. For example, a size 2 band would always have a number of the form XXX2XXXXX.

Unfortunately, the fourth character for some band sizes (14, I think) was a space or hyphen. This leads
to problems where some banders elide that character and move the first three digits one space to the
right, and others leave the space. That leads to an ugly situation where you have to look for two different
representations of the same band number.

To avoid this problem, the IBP many years ago stipulated that all digits of the band number be squeezed
to the right end of the field. This means a band printed with 123-45678 will be entered as 012345678.

A question mark (“?”) may appear in any column of a prefix, if that digit is unknown or illegible.

Hummingbird bands have only six characters, e.g., T98765 or X12345. In this case, the new band prefix
line must start with three spaces, followed by the remaining four characters of the band prefix. So the
prefix for band string “T987xx” would be encoded as " - - - t987" where “ - ” represents a space character.
Similarly, special four-digit “local” bands are used on sedentary endemics in some sites (such as the
CIEL MoSlI site in Mexico). These are also right-justified, e.g., “* * « * - 03" for the string containing band
number 0347.

For historical reasons, bands in a string are numbered 1-100 instead of 0-99. The data compiler takes
care of this by adding 100 to any band number if the input is 00. For example, consider this fragment
of an input file:

#0780439

n98SOSP. . .
n99SOSP. . .
nOOWCSP. . .

The Song Sparrow records would be numbered 078043998 and 078043999, while the White-crowned
Sparrow would be numbered 078044000.

The last five digits of the band number are referred to as the odometer part because, for new bands ending
in 00, the carry from adding 100 to the band number propagates through those digits and no further.
For example, if the current prefix is #1234999, a new-band line with a suffix of 00 would result in a
band number of 123400000.

If there are any question marks in the odometer part, propagation of the carry ends at the question
mark. For example, if the current prefix were #1234579, a new-band line with a suffix of 00 would be
interpreted as band number 123457000.

6.6. Encounter lines

For each sheetful of data, following the sheet header line, and the band prefix line if present, the lines
used on the body of the sheet are coded as various types of encounter lines, distinguished by their first
character.

In addition to the encounter lines, we strongly recommend the liberal use of blank lines to organize the
data spatially. In particular, we recommend a blank line after every group of three lines on the sheet
(where there is a thicker horizontal rule), and two blank lines after every group of nine (where there is
an extra-thick horizontal rule).

Here are the types of encounter lines and their characteristic first character:

20

iband7 Zoological Data Processing



N | New band in the same series as the last band prefix line. See Section 6.8, “New
band encounter record” (p. 22).

G | New band, not in the current series. See Section 6.9, “The general (G) new-band
record” (p. 22).

U | Unbanded bird, not banded. See Section 6.10, “Unbanded encounter re-
cord” (p. 22).

Band destroyed. See Section 6.7, “Lost and destroyed bands” (p. 21).
Band destroyed. See Section 6.7, “Lost and destroyed bands” (p. 21).

Recapture of a banded bird. See Section 6.11, “Recapture record (including changed
and added bands)” (p. 22).

C | Changed band. See Section 6.11, “Recapture record (including changed and added
bands)” (p. 22).

A | Added band. See Section 6.11, “Recapture record (including changed and added
bands)” (p. 22).

S | Resighting of a color-banded bird. See Section 6.11, “Recapture record (including
changed and added bands)” (p. 22).

The initial “R” can be omitted from recapture records. Any record that starts with a digit, space, or
question mark is considered a recapture. However, in MAWS sets, because there are numerous S
(resighting) records, it is good practice to explicitly enter the R.

6.7. Lost and destroyed bands

Bands coded as L (lost) or D (destroyed) use a special short record with these fields:

Lnnmmddssss
Dnnmmddssss

where:

L

denotes a lost band.

denotes a destroyed band.

nn
is the last two digits of the band. The first seven characters are taken from the closest preceding
band prefix line.

mmdd
is the month and day when the band was destroyed or its loss was noticed. This field is optional.
If omitted, the output record will contain at least the correct year.

SSSS
For multiple-station sets, encode the four-letter station code after the date, if it is known. Omit this
part for single-station sets, as we can use the name of the batch file to infer the station where the
band was lost or destroyed.
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6.8. New band encounter record

Most of the time, a single new-band sheet will contain records from only a single band string. In that
case, code a band prefix record (see Section 6.5, “Band prefix line” (p. 19)) just after the sheet header,
and code each new band number with a line starting with letter “N” (upper- or lowercase) and having
this format:

Ndd...

where dd is the last two digits of the band number. If a digit is illegible, code it as a question mark (“?”).
The format of the rest of the record is described in Section 6.13, “The encounter body section” (p. 23).

If the bander mixes band strings on a sheet, you have two options for encoding it:

* You can code a new band prefix line whenever the prefix changes. Lines starting with “N” always get
their prefix from the closest preceding band prefix line.

¢ If bands from different strings are heavily intermingled, you can code some or all of them using the
G (general) format, which allows you to enter all nine characters of the band number. See Section 6.9,
“The general (G) new-band record” (p. 22).

6.9. The general (G) new-band record

6.10.

6.11.

An alternate representation for new-band records has this format:

Gsssdnnnnn. ..

The letter “G” signifies that the full nine-digit band number follows. The format of the rest of the line
is described in Section 6.13, “The encounter body section” (p. 23). The encounter code will be changed
to N in the output record.

Unbanded encounter record

For birds that escaped or were unbanded for whatever reason, code them using a line of this format:

‘U

“"

where “-” represents a space, and the rest of the record is as described in Section 6.13, “The encounter
body section” (p. 23). The two extra spaces are there so that the body section of unbanded lines will
align vertically with new-band lines, allowing easier visual verification that the columns are all the
correct length.

Recapture record (including changed and added bands)

Encode recapture records on a line starting with “R”, followed by all nine digits of the band number:

Rnnnnnnnnn...

where the rest of the record is described under Section 6.13, “The encounter body section” (p. 23).

The initial “R” code may be omitted for sheets containing only recapture records. In the few cases where
banders place recaps on new-band sheets, be sure to use the initial “R” to distinguish that record from
the new-band records.
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If any digit of the band number is illegible or left blank, code it as a question mark (“?”). For example,
if a bander saw that the last three digits of a band number were -376, and then the bird escaped before

6.12. Resighting records

Lines with encounter code S represent color-banded birds resighted on a MAWS grid. The format is
the same as for R records.

6.13. The encounter body section

The body section encodes the fields common to new-band, unbanded, and recapture records. This section
has a fixed number of columns in all cases. Some optional, free-form fields may follow the body section;
see Section 6.15, “The 2006 tail section: free-form addenda to the body section” (p. 24).

Here is the format of the body section. Where a field is blank on the data sheet, unless otherwise indicated,
code that field with space characters in the input file.

Length | Contents

4/6 | Species code. For MAPS records, use the four-letter code based on the English name; see
Section 2.1, “MAPS species code authority file (2004)” (p. 3) or Section 2.2, “MAPS species
code authority file (1998)” (p. 4). For MAWS records, use the six-letter code based on
the scientific name; see Section 2.3, “MAWS species code authority file” (p. 4).

3 | Age code and up to two how-aged codes, left-justified. See Section 4.6, “Age group” (p. 8).
If the entire field is blank, code “9” (unknown age) followed by two spaces.

3 | Sex code and up to two how-sexed codes, left-justified. See Section 4.8, “Sex group” (p. 9).
If the entire field is blank, code “X” (not attempted) followed by two spaces.

Skull ossification code; see Section 4.9, “Skull ossification” (p. 10).

Cloacal protuberance code; see Section 4.10, “Cloacal protuberance” (p. 10).
Brood patch code; see Section 4.11, “Brood patch” (p. 10).

Fat code; see Section 4.12, “Fat codes” (p. 10).

Body molt; see Section 4.13, “Body molt” (p. 11).

Flight feather molt; see Section 4.14, “Flight feather molt” (p. 11).

Flight feather wear; see Section 4.15, “Flight feather wear” (p. 11).

[ U U U QU QU -

Juvenal plumage code; see Section 4.16, “Juvenal plumage” (p. 11).

8/10 | Micro-aging codes. Data sheets prior to the 2004 season use eight columns, while older
sheets use ten. See Section 4.17, “Micro-aging fields” (p. 12).

3 | Wing chord in millimeters, right-justified. If omitted, code this field as three blanks, not
as zero. If fractional millimeters are given, round to the nearest whole number. See Sec-
tion 4.18, “Wing” (p. 13).

4 | Body mass in decigrams, right-justified. There is an implied decimal before the last column,
so a weight of 123.4 would be coded as “1234”. See Section 4.19, “Body mass” (p. 13).

1 | Status abbreviation. Although this field has three digits in its output form, only a handful
of codes are in actual use, so we use a single-character abbreviation that will be translated
to the final three-digit value. See Section 4.20, “Status code” (p. 13).

4 | Date as mmdd; see Section 4.21, “Date” (p. 13). Required.

Zoological Data Processing iband7 23



