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INTRODUCTION 

Bird banding can produce large volumes of raw data and records 
which are difficult to maintain in a manner leading to rapid and 
accurate analyses. Data collection usually involves several types of 
information from different sources. The Bird Banding Laboratory 
of the U.S. Bureau of Sport Fisheries and Wildlife serves as the 
regulatory office and clearinghouse for bird banding data in North 
America where information generated by the bander and by persons 
recovering bands is processed. The transmission of data to and from 
this central clearinghouse should be as rapid and error-free as pos- 
sible. The advantages of computerized methods of processing large 
amounts of ornithological data have been demonstrated by Taylor 
(1966: 151) and King et al. (!967), and have been employed at the 
Bird Banding Laboratory for five years. 

This paper describes a computerized system designed to handle 
detailed research data on banded ducks in addition to the standard 
data required by the Bird Banding Laboratory. The objectives of 
the system are: (1) development of an easily accessible file for data 
gathered when a bird is banded or recovered, (2) reduction of errors 
introduced during the recording and transposing of data, (3) maxi- 
mum use of data sent to the bander from the Bird Banding Labora- 
tory, and (4) ease of data analysis from bandings. We believe this 
system has applicability to the needs of many other bantiers. 

DESCRIPTION OF THE SYSTEM 

There are two inputs to the system: data recorded by the bander, 
and data gathered from the person who recovers a banded bird. 
The outputs from the system include various lists of the records 
for individual birds and analyses of population parameters such as 
recovery rates, distribution of recoveries, and mortality. 

Data are recorded on a form designed to meet our needs in the 
field. The form (Fig. 1) is a 5- x S-inch card with spaces printed on 
one side for recording the desired information. The band numbers 
are filled in prior to use, and the cards are kept on a small clipboard 
in the same order as the series of bands in use. One clipboard of 
cards is kept for each band size. Numerical codes, most of which 
are printed on the face of the card for reference, are used to record all 
appropriate data. A card is filled out for the original capture and 
for each subsequent recapture or for the death of the bird. To aid in 
maintaining the file of field data records, cards are coded with 
different colors for each type of encounter with the bird. All records 
for an individual bird are filed together in chronological order. 

The "Report to the Bander" cards issued by the Bird Banding 
Laboratory and giving the name and address of the person recover- 
ing a bird are taped to the back of 5 x 8 cards with the coded re- 
covery data on the face and stored with the field data records. 
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Fœou•r] 1. Field record with data recorded at time of banding. Incorrect entries 
were detected by error-checking (see Fig. 3, record 5). 

This "Report to the Bander" should not be confused with the 
"Recovery Statistical Record" card, also supplied by the Bird 
Banding Laboratory. The latter is used as input to a computer. 
The "Recovery Statistical Records" are kept as a card file or their 
images can be stored on magnetic tape or disk. The cards punched 
from the field data records, hereinafter referred to as the Banding 
Records, are also stored on magnetic tape or disk. The latter are 
created by the bander and are not obtained from the Bird Banding 
Laboratory. 

The system (Fig. 2) functions by means of a set of computer pro- 
grams designed for our needs. However, these programs can easily 
be modified to fit the needs of other banders. 
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Fmum•: 2. Flowchart illustrating operation of system for processing banding 
data. 

After the field data records are punched and verified, the banding 
records created from them are run through an error-checking pro- 
gram which searches for omissions and detects inconsistent or il- 
logical combinations of codes. For example, if one of our birds was 
marked with colored patagial tags, it must be reported as experi- 
mental (status code 6). The program checks to determine that each 
color-marked bird is coded as status 6 and also to determine that each 
bird banded as status 6 received some type of experimental treat- 
ment. When an erroneous record is found, the record is printed with 
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a message identifying the nature of the error and its location (Fig. 
3). It is possible to develop a large number of logical checks for 
coding errors. 

We also use a program to produce banding schedules directly 
from the banding records (Fig. 4). This program was developed as 
an aid to the bander in order to increase speed, economy in use of 
manpower, and accuracy. However, we realized the potential ad- 
vantages to the Bird Banding Laboratory and, on an experimental 
basis, have been producing card output as well as the schedule in 
order to save the keypunching step at the Bird Banding Laboratory. 
A simple subroutine reads the banding records and transmits the 
parameters needed for the banding schedule to the main program. 
This permits bandors with different types of field data to use the 
same program. Users need only to prepare subroutines for their own 
field form. We have found that in research applications of banding 
it is unrealistic to require standardized field forms for projects with 
widely differing objectives. For example, the form sho•vn Jn Figure 1 
was used for a study in which small numbers of experimental birds are 
banded at one time, and would not be efficient for bandors who pro- 
cess large samples at once. For the latter type of operation, a field 
form with one line per card is more practical than the type we used. 
The type and format of the field data sheet are dictated by the needs 
of the bander rather than the requirements of the system. 

The file of banding records is used for numerous applications, 
both by itself and in conjunction •vith "Recovery Statistical Sum- 
maries" from the Bird Banding Laboratory. For example, periodi- 
cally we produce lists from the file of banding records with the records 
sorted by band number and date. These lists furnish a handy catalog 
of the h•story of each banded bird. We also use the banding records 
to produce observation records that have a different format and are 
used in a separate part of our studies. For example, our studies 
of radio-marked birds produce observations such as locations of 
birds during the day. Original capture, recapture, and reported 
death of a bird are considered special types of data that can be pro- 
duced by the computer from the banding records. 

We have developed a number of programs for the analysis of 
banding data. These programs use either the "Recovery Statistical 
Records" obtained from the Bird Banding Laboratory, data from 
our file of banding records, or both. An example of an analysis using 
both files is presented in Figure 5. The banding records may be used 
to select band numbers from the Recovery Statistical Record file. 
For example, we might wish to obtain the recovery records of duck- 
lings banded as age class IIC (Gollop and Marshall, 1954). Since 
these data do not appear on the "Recovery Statistical Records", 
the band numbers for birds banded as age IIC are selected from the 
file of banding records and used to select the corresponding records 
from the Recovery Statistical Record file. 

RESULTS 

We have been using this system for maintaining the banding 
records from one project in which 200 to 1,200 birds are banded each 
year. The system has accomplished its objectives and has sufficient 
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Portion of computer-generated banding schedule. FtGUgE 4. 

flexibility for other banders to use either part or all of the system. 
Time has been saved since data are recorded only at the time of 
banding and there is no need to rccopy the data, hand sort the cards, 
and type the banding schedules. Transposition of data by hand 
invariably leads to errors. Our ability to check for errors by means 
of the computer has eliminated many errors that otherwise might 
have gone undetected when the data were analyzed. Nevertheless, 
some errors in recording cannot be caught by the computer program, 
and careful recording in the field is as essential as ever. On the other 
hand, we find that despite careful recording and hand-checking the 
field forms prior to keypunching, errors are still detected by the 
computer. 
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We also find that the system permits maximum use of data avail- 
able from the Bird Banding Laboratory. Fortunately, these data 
are furnished to the bander in a form that is suitable for input to a 
computer. The flexibility of the system is such that we are able to 
continue developing programs and to maintain our files in a readily 
available and up-to-date fashion. The punched records are machine- 
readable, thus permitting the format of the banding records to be 
modified if the need arises. With appropriate modification of soft- 
ware, the use of this system or certain parts of it should be ad- 
vantageous to other banders. 

The program used to print banding schedules is available from 
the Bird Banding Laboratory, Laurel, •Iaryland, and permission 
to use this program or similar programs must be obtained from that 
office. Listings of all other programs developed at the Northern 
Prairie Wildlife Research Center are available on request from 
Jamestown, North Dakota. The programs are written in FOR- 
TRAN IV and are executed on an IB•([ 360 model 50 computer 
with 128K bytes of storage. A brief description of the programs is 
presented in the Appendix. A more detailed discussion of the use of 
these programs for processing banding data will be the subject of a 
later paper. 
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APPENDIX 

Programs for analysis of banding developed at the Northern 
Prairie Wildlife Research Center. 

BANDRCOV 

This program produces a series of tables from banding recovery and sum- 
mary cards showing the numbers of birds banded, numbers recovered, and re- 
covery rate by year of banding, sex, age, and season of recovery for up to 20 
recovery seasons. Separate totals are accumulated for seasons 1-N and 2-N. 

LLPLOT 

This program produces a 10 x 10 grid of band recovery locations by 10- 
minute block, degree block, or 10-degree block. Each grid is labeled with the 
appropriate latitude and longitude designations, and each cell of the grid contains 
the numbers of recoveries at. that location. 
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RCOVTAB 

This is a tabulation program to list band recoveries according to a specified 
option: 

List total recoveries by year of recovery over a 10-year period by: 
I. State of banding within recovery state 
2. State of recovery within banding state 
3. Banding permit number within recovery state 
4. State of recovery within banding perrail number 

Each of the above c•n •.lso be listed according to seasons-survived code rather 
than year. 
List tolal recoveries by sea.•ons-survived code according to year or season of 
banding within: 

1. State of banding 
2. Banding permit number 

List recoveries by 10-day periods from •eptember through Jannary by: 
1. Slate of banding within recovery state 
2. State of recovery within banding state 
3. State of recovery within banding permit number 

BANDAREA 

This program tabulates band recoveries within a banding area deft.ned by 
latitude and longitude or banding state. Output consists of tables showing num- 
bers and percentages of recoveries by sex inside and outside specified banding 
areas. New tables are printed for each species and optionally for age classes within 
species. 

EDITOR 

This is a subroutine package tha, t is used lo read a, nd select, the input data 
for the above four programs. 

PERMSCAN 

This program tabulates banding permit numbers from banding recovery or 
summary cards and tallies the number of records for each permit number. 

MAP 

This program uses optional output from LLPLOT to plot degree blocks of 
recovery and the numbers within the blocks on an overlay for a map of North 
America. 

PLOT 

Tkis program plots "q-" at recovery locations on an overlay for a map of 
North America. 

SURVIVAL 

A program to estimate survival and recovery rates from returns of birds 
banded as adults and juveniles. Developed by Douglas H. Johnson. 


