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INTRODUCTION

MicroFish is a computer software system that processes electrofishing data ob-
tained by the removal method. MicroFish consists of programs written in the
BASIC language (compiled using Microsoft QuickBASIC 3.0) and is functional on
all IBM personal computers and compatibles using DOS 2.0 or higher. MicroFish
was introduced as the Fisheries Population and Statistical Package (FPSP) (Van
Deventer and Platts 1985}, The software includes;

MicroFish Interactive Program-This program (MF.EXE) calculates
maximum-likelihood population estimates based on user input of fish capture data.
MicroFish Statistical Package (Output: Table Format}-This package of
subprograms (MFISH.EXE) calculates maximum-likelihood estimates and a series
of fisheries statistics including capture probabilities, lengths, weights, and biomass,
MicroFish Statistical Package (Output: Database Format&Performs the
same calculations as the preceding package, except that output is in database for-

mat instead of table form.

MicroFish Sample Size Program (2-Dimensions)—The two-dimensional
graph displayed by this program (MF-S52D.EXFE) indicates the number of elec-
trofishing passes needed to achieve a desired level of precision. Computer graphics
capabilities are reguired.

MicroFish Sample Size Program (3-Dimensions}—The three-dimensional
graph displayed by this program (MF-SS3D.EXE) provides a conceptual foundation
for the interrelationships among population size, catchability, electrofishing passes,
and precision. Computer graphics capabilities are required.

Examples of eutput for programs MF.EXE, MFISH.EXE, MFISH-DB.EXE, MF.
SS2D.EXE, and MF-853D.EXE are shown in appendixes 1, 2,3, 5, and 6.

MicroFish System Files—The following files are included on the MicroFish
diskette:
MF EXFE - the MicroFish Interactive Program,
MFISH EXE.-the MicroFish Statistical Package (Output: Table Format).
MFISH-DB .EXE—the MicroFish Statistical Package (Output: Database

Format).

MF-SYS  .EXE-a file required by MicroFish (of no concern to the user;,
MF-SYSDB EXE-a file required by MieroFish (of no concern: to the user).

MF-SSBD  EXE-the MicroFish Sample Size Program (2-Dimensions).
ME-SS3D EXE-the MicroFish Sample Size Program (3-Dimensions).
MF-SSBD  .FlIl.—calculation information (input parameters) for MF-$52D EXE.
MPF-S83D  Fll-calculation information {input parameters) for MF-5S3D.EXE.

i
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ME-TEST IDAT-a sample file of fish capture data,
ME-FISH  DAT-a list of fish names and asscciated numeric codes.
MI-PARM DAT-a file of parameters that enhance program operation.

BRUN30 .EXE-the compiler runtime module (of no concern to the user).

INSTALLING MICROFISH

This section describes how to load MieroFish inte yeur computer. If you haven't
already done so, please make a backup copy of MicroFish. To make a backup, put
the MieroFish diskette in your a: diskette drive and a blank, formatted diskette in
the b: drive, then type:

copy a.*.* b: OR diskcopy a: be.
Now you are ready to install MieroFish.

Place the MieroFish diskette in one drive and your data diskette in the other.
That's all there is to it.

Create a directory for MicroFish and copy the MicroFish files (o it.
{The following instructions assume your hard drive is labeled C:.)
L. Type: C: (make the C: hard disk drive the current drive)
2. Type: cd\ (make the root directory the current directory).
3. Type: md\mf {make a directory called MF for MicroFish)
4. Type: ed\mf {change the current directory to the MF directory}.
5. Put the MicroFish diskette into the A: diskette drive.
6. Type: copy a*.* {copy MieroFish files to the C:\MF directory}

Installation: is now complete,

HOW TO RUN MICROFISH PROGRAMS

EXAMPLE: MicroFish Interactive Program
1. Type: MF <enter>
2. Strike any key to continue
3. Type: Salmon River <enter>
4. Type: Rainbow Trout <enter>
5. Type: 4 <enter>
6. Type: 124 <enter> 61 <enter> 35 <enter> 14 <enter>
7. Type: 0
Results sheuld be identical to cutput shown in appendix 1.

EXAMPLE: MicroFish Statistical Package (Qutput: Tables)

1. Type: MFISH <enter> {the title page should show after this)

2. At each pause, strike a key (do this 4 times, | for each display screen)
3. Type: MF-TEST.DAT <enter> (this is a test data file}

4. Type: 1 fsend output to the screeny

5. Type: (to exit)

Results should be identical to output shawn in appendix 2.

EXAMPLE: MicroFish Statistical Package (Qutput: Database Format)
1. Type: MFISH-DB <enter> (the title page should show after this)
2. At each pause, strike a key (do this 4 times, 1 for each display screens
3. Type: 1 frun one data set)
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4. Type: ME-TEST.DAT <enter>  (this is a test data file}
5. Type: 1 (send output to current directory)
A results file, MF-TEST.RES, will be created which should be identical te informa-
tion shown in appendix 3.
EXAMPLE: MicroFish Sample Size Program (2-D)
1. Type: MF-582D <enter> {calculations will take some time to complete)
2. Strike any key (to continue after graph is displayed)
3. Type: n (to exit)
Results should be identical to output shown in appendix 5.

EXAMPLE: MicroFish Sample Size Program (3-D)
1. Type: MF-883D <enter>  (calculations will take some time to complete)

2. Strike any key (to display graph)
3. Strike any key (to continue after graph is displayed)
4. Type: n (to exit)

Results should be identical fo output shown in appendix 6.

MICROFISH INTERACTIVE PROGRAM

The MicroFish Interactive Program (program MF.EXE) receives data from
user put. There are no external files accessed by this program.

1. Entering stream and species names are optional. Press <emter> to bypass
these,

Z. After program execution, 2 yes or no {y or #) questions ask the user if the
results are t be printed and if the program is to be exited. Printing and exiting ac-
cur gply if 2 Y {or a y) are entered. So, pressing any key (or <emter>) gives a "no’
response to these gquestions.

MICROFISH STATISTICAL PACKAGE

The MicroFish Statistical Package (programs MFISH.EXF and MFISH-
DB.EXE) requires three sets of data input: (1) a fish file called MF-FISH.DAT con-
taining numeric codes and fish names; {2) a parameter file called MF-PARM.DAT
that can he used fo enhance program operation, including detection of data errors;
and (3} one or more fish capture data files. 1y the latter case the data files are
named by the user. MFISH.EXE allows only one fish capture data file; MFISH-
DB.EXE can process multiple files simultaneously.

Data files may be created with whichever line editor, text editor, word processor,
etc., you have at your disposal. The data files must be saved as DOS text files
(ASCII files). Some packages (for example. spreadsheets and word processors) save
files under their own format, not as DOS files. In such cases be sure to use the
EXPORT or TEXT IN/OUT capabilities to save files in a BOS format. The three re-
guired data files are described-in detail helow.

This file should be created by the user to contain numeric codes that identify fish
species. Each numeric code is followed by & comma and then by the actual fish
name. MF-FISHDAT eurrently looks like this:

1, Salmon: Chinook
2, Trout: Rainbow
3, Trout: Brook

4, Trout: Bull



PARAMETER FILE
(MF-PARM.DAT)

5. Trout: Cutthroat
6, Trout: Brown
10, Sucker
11, Sculpin
100, Whitefish
101, Dace

The fish species code must be a whole number from 1 to 1000, inclusive. The
maxiwun length of the text description of the species code is 16 characters (excess

characters are truncated). I the species code in the fish capture data file fails to
contain a corresponding species code in MF-FISH.DAT, an error message will be
displayed during execution of the MicroFish Statistical Package.

This file need not be modified if the species listed above are those that are en-
countered by the user. Modify this file as needed te accommodate your specific
needs. The user is strongly enceuraged to maintain consistency among fish capture
data files with regard to the numeric codes used for identifying fish species.

Because the database output option exists {(with MFISH-DB.EXE), the naming of
fish becomes more important. When combining multiple database files into one
large file, it is often usefud to sort by fish names in order to group individual species
information. If species names are preceded by group names {for example, trout)
then fish groups can be sorted together as well.

Under normal circumstances, this file should remain as is, without user medifica-
tion. The file contains some user-adjustable parameters that may aid program op-
eration or data error detection. File ME-PARM.DAT looks like this:

179

Y

N

5CTR:

5

1 . 5

5000

Paraeter 1 is the ASCIIL character for the vertical bar that appears on

MFISH.EXE output. A table of ASCIT codes exists in the appendix of your BASIC
manual. Some printers are not capable of printing ASCIT character 179. In such
cases change the 179 in line 1 to 73, which refers to an *I".

Parameter 2 is a parameter that controls error checking and validation of fish
capture data. If you are 100 percent certain that your data have been entered in
the correct format, you may change this parameter to N for somewhat faster pro-
gram operation.

Parameter 3 controls the ability of MFISH.EXE to display contents of data files
as they are read in. This may be useful for detecting data entry errors. The default
for this line is an N. Changing line 3 to a Y causes data to be displayed as they are
read into the MicroFish Statistical Package.

Parameter 4 operates in conjunction with parameter 3. If line 3 is changed to Y,
indicating input data should be dispiayed, then line 4 controls the output destina-
tion. The default of sern: in line 4 routes displaved data 1o the screen. Changing
line 4 te lptl: routes the output to the line printer. Changing line 4 to data-in.ist
{or any other valid file name) directs output to a DOS file.

Parameter 5 stops the maximum-likelihood estimator from going inte an infinite
loop caused by a severely nondescending number of fish captured on subsequent
electrofishing passes. The default of 5 stops the population estimate at five times
the total catch
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Parameter 6 operates in conjunction with parameter 5. If the population estimate
calculation is terminated then the population estitnate is arbitrarily reset te 1.5 (the
default value) times the total catch. Parameter 6 should be less than parameter 5.

To illustrate, assume the total catch equals 100 fish and parameters 5 and 6 are
at their default values of 5 and 1.5, respectively. If a nondescending removal pat-
tern of fish had taken place. the population estimate calculation would be termi-
nated at 5 times the total catch (500) and would be reset to 1.5 times the total catch

{150).

Parameter 7 is an estimate of the maximum number of obhservations (lines of data)
in the fish capture data file for the purpose of memery allocation in the MicroFish
Statistical Package. If you have data sets exceeding the default value of 5,000
observations, then a "Subscript out of range” errer will result. In this case, simply
change parameter 7 to a higher number than the actual number of cbservations

encountered.

Fish capture data files are designed to be as simple as possible, patterned after
an electrofishing tally sheet. Detailed data instructions are given below. Perhaps
the quickest way to learn the data configuration, however, is to look at the sample
file provided (see appendix 4). The example file of fish capture data is called
MF-TEST.DAT.

First Line of Data-This line {called the header record) should contain study
area information necessary to distinguish this data set from others. The informa-
tion will appear on table form cutput {from MFISH.EXE}, but not in database files

{created by MFISH-DB.EXE). Three examples are below:

So. Fk. Salmon River. Idaho, 5/12/88
Rush Creek. CA Fall, 1988
Third study area, test data

After the header record, subsequent lines of data pertain to captured fish. If indi-
viduat [ish are weighed and measured during electrofishing, then each line {record)
in the data set corresponds to an individual fish. Generally, [ive variables (fields)
are expected on each line of data. If fish are counted and weighed in greups then
twa additional fields are required. If no fish are caught on an electrofishing pass
then only three fields are required.

Variable 1. The Site Number-This is the number of the site where the fish
was captured. It must be an integer from 1 to the maximum number cf sites in se-
quential order (don't skip numbers). That is, if only one study site is being analyzed
in the data set, then the number 1 must be present throughout the length of the
data file. If three study sites were electrofished, then MicroFish expects the num-
bers 1, 2, and 3 to be present somewhere in the first column of data.

Variable 2. The Electrofishing Pass Number—If four electrofishing passes
were made, then this number would be a1, 2, 3, or 4, depending on which elec-
trofishing pass the fish was caught.

Variable 3. The Species Number—A species number should be entered here to
identify the fish captured. Valid species numbers are from 1 to 1,000. Each species
number must correspond Lo a fish name listed in the file MF-FISH.DAT. Note that
species numbers in the sample fish capture data file MF-TEST.DAT (appendix 4}
are 2, 3, 10, and 11, corresponding to Rainbow Trout, Brogk Trout, etc., from the file
of fish names, MF-FISH.DAT. 1f na fish were caught on the electrofishing pass.
enter a 0 for species number and leave the remaining variables blank. {Actually.
this last case is required only when the pass is the last in & series of removals. such
as the third of thres passes)
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Variable 4. The Fish [ength-If a value exists, millimeters are expected.
{Any units can be used for length and weight. but condition factors will be valid
only with millimeters for length and grams for weight, the way the program is set
up.}

Variable 5. The Fish Weight-If a value exists. grams are expected.

[Variables § and 7 are optional. If for some reason each individual fish was not
weighed and measured, then the option of group analysis exists. A unique group
must be defined for each species encountered on each electrofishing pass. If indi-
vidual measurements were performed, these variables can be left blank.1

Variable 6. The Total Number of Fish Captured—1If this option is used then
variables 4 and 5 mnust contain periods instead of length and weight measure-
ments. Periods signify missing values.

Variable 7. The Total Weight of Fish Captured—If this option is used then
variables 4 and 5 must contain periods instead of length and weight measure-
ments. If neither group weights nor individual weights were taken then put a pe-
riod in the place of variable 7.

The following examples illustrate the four allowable types of data lines (not
counting the header record):

Line 1= 1 ! 3 100 151
Line 2 = z 2 10 . . 3 16.8
Line 3 == 3 2 11 . . 2

Line 4 = 3 4 4]

Line I identifies a fish captured from study site I on the first electrofishing pass.
The species nuinber of 3 indicates from file MF-FISH.DAT that a brook trout was

captured. The fish was 100 millimeters in length and weighed 15.1 grams.

Line 2 refers to a group of fish captured. Note that variables 4 and 5 centain pe-
riods indicating missing values (o individual fish measurements}. This group of
fish was captured from study site 2 on the second electrofishing pass. Species num-
ber of 10 refers te suckers according to file MF-FISHLDAT. Three suckers were
captured with a group weight of 16.8 grams.

Line 3 identifies fish captured in study site 3 on the second electrofishing pass.
Species number 11 refers to sculpin, Two fish were captured. No group weight was
taken.

Line 4 represents a special situation. In study site 3 on electrofishing pass 4 no
fish were captured. In such cases a zero should be entered for the species number.
No length and weight information should be entered. A species number of zero is
the only species number that will not have a corresponding species name in the file
of fish names, MF-FISH.DAT. This special record type is only required when no
fish are caught in the entire study area on the last of a series of removals (it signals
to MieroFish how many electrofishing passes were made).

Note 1. Data Delimiters—All variables need to be separated by at least one
blank space {or a comma, or hoth). Do not put blank lines in the data.

Note 2. Mixing Individual and Group Measurements—The MicroFish
Statistical Package is 1ot capable of performing calculations on a data set in
which a single species has a mixture of individually weighed fish and fish weighed
in groups. Species A may have grouped measurements and Species B may have in-
dividual fish measurements in the same data set. but don't mix individuals and
groups within the same species.

Note 3. Number of Electrofishing Passes—The MicroFish Statistical
Package is capable of comparing several study sites within a study area. The
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same number of electrofishing passes must be made at each site in a data set, The
largest electrofishing pass number in the data is assuwmed to be the number of
passes at each site.

MFISH.EXE 1s capable of outputting fisheries population estimates and statistics
in tabular form to the screen, to a line printer, or to a data file. {See appendix 2.)

MFISH-DB.EXE creates output data files only. Output files can be sent to any
disk drive or directory designated by the user. The following file definition describes
the output format from program MFISH-DB.EXE:

Starting Ending Field

Field name column column length Data type
Data file Name | 12 12 Character
Variable Sort Field 14 15 2 Numeric
Species Sort Field 16 17 2 Numeric
Variable Name 19 30 i2 Character
Removal Number 32 32 1 Nusmeric
Species Name 34 49 16 Character
Overall Value 50 59 10 Numeric
Site 1 Value 60 69 10 Numeric
Site 2 Value 70 79 10 Numeric
Site 3 Value 80 89 0 Numeric

There will be a minimum of ane site listed in the output. The output will vary in
length, depending on the number of sites sampled. Each site adds 10 characters to
the output record length. (See appendix 3.)

All MFISH-DB.EXFE output results are autornatically given a “RES” file name ex-
tension, For example, if a file named FISH1988.DAT is used as input then the re-
sults file will be labeled FISH1988.RES.

MFISH-DB EXE allows one 1o process several data sefs at once or one at a time.
If processing several data sets, a file must be created containing a list of data file
names. The data in this list will be processed sequentially. For example, assume
the file FISHDATA.LST contains a list of the following fish data files that reside in
the DAT87 and DAT88 directories on the C: disk drive:

CADATST\F87-IDAH.DAT
CADAT8T\F87-OREG.DAT
CADATS87\F87T-WASH.DAT
CADATS3\F88.IDAH.DAT
C:\DAT88\F88-OREG.DAT
CADATS8\FB88-WASH.DAT

When MFISH-DB prompts
I-Run one data set
2-Run more than one data set
press "Z7. The user is then prompted
Enter the name of the file
containing data file names:

Now type FISHDATA.LST center>, or whatever name vou've chosen for the file you
created with the list of fish data file names. Output for all six files will be
generated.
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[Hint: To facilitate creation of data file lists use a DOS “piping” command. For
example, typing DIR *.DAT > FISHDATA.LST creates a file called
FISHDATA LST consisting of all files with a “.DAT” extension. Use an editor to
“clean up” nonessential information from this newly created list of data file names. i

Display screens in programs MFISHEXE and MFISH-DB.EXE can be bypassed
by pressing the ESCape key at the initial title page.

Specification of PATH calls preceding input or output file names allows the user
to retrieve or send data to selected disk drives or directories. For example:

Input data file: A:FISH.DAT
Output data file: CANOUTPUT\RESULTS.88

In this example the input tile FISH.DAT is read from disk drive A The output file
RESULTS.88 is sent to the OUTPUT directory on disk drive C. In the case of data-
base output (from program MFISH-DB.EXE} only the output directory should be
specified because file name extensions (“.RES"} are automatically assigned.

Q: Does data in the fish capture data file need to be in any order?
A: No, as long as the header record #s the first line in the data.

Q: Can species be subdivided by age-groups?

Ar Yes, the species file MF-FISH.DAT can be set up any way the user desires.
Simply change the fish file species codes and descriptions to accommodate your
needs. Don't forget to change the specles codes in the fish capture data file to their
new values. It may be preferable to copy the old fish capture data file to a new file.
Then. change the species codes in the new file,

Example: Suppose you ran the MicroFish Statistical Package on a data file
that only contained rainbow trout {species code 2 according to the eriginal values).
After scanning the data, you realize that clear age-class breaks can be made at
100 and 200 mm. The following three species codes niight be added to the
MF-FISH.DAT data file:

20, "RBT < 100 mm”

21, "RBT 100-200 mm"

22, "RBT » 200 mm”
Once these new species codes are established in MF-FISH.DAT. the fish capture
data should be modified to reflect these changes. Rerun the MieroFish
Statistical Package to produce population statistics by age class.
Q: How do I compare the same study area over a period of 4 years?
A: Define each vear’s data as a particular site. For example, this vear's data
wotlld be considered site 4, last year’s data would be site 3, etc.

Q: I didn't collect lengths or weights. How do I process my data?

A Lengths and weights are not required. In such cases, use the format of ex-
ample Line 3 where individual length and weight and group weight have missing
values. A group total of 1 is permissible.

Q: How can I summarize my fisheries data by date, location, or species?

A: Combine all the necessary database files {output from MFISH-DB.EXE} into
one large file. If data file names {which are included on each line of output) have
been consistently set up to include year and study area, then one can sort on the
appropriate fields to organize data by year, location, and species. An example data
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file naing convention is F88-AREA DAT where F refers to fisheries data (as op-
posed to H for habitat. 8 for sediment. etc), 88 refers to the year, and AREA is a
four character designation for the sampling location.

MICROFISH SAMPLE SIZE PROGRAMS

The sample size software (programs MF-S82D.EXE and MF-SS3D.EXE) answers
the guestion of how many electrofishing passes are required to yield desired levels of
precision in the maximum-likelihood population estimate. It is assumed that elec-
trofishing is performed using removal-depletion sampling.

A more complete paper, which discusses the interrelationships among population
size (N}, catchability (P), population estimalte precision, and the number of elec-
trofishing passes (I, is currently in preparation.

Catchability is defined as the proportion of fish captured on a given electrotishing
pass (for example, each electrofishing pass captures 50 percent of the fish remaining

in the stream).

Precision is described in terms of the coefficient of precision, CP(N), a statistic
developed by the authors for ease of use, The value associated with the coefficient of
precision indicates that the true population size is within a given percentage of the
population estimate. Therefore, if the coefficient of precision is 10. then the true
population size is within 10 percent of the sample estimate at the 95 percent confi-
dence level. If N = 500 and CP(500) = 10 then the 95 percent confidence limits
around N would equal 450 and 550, respectively.

There are two MieroFish programs for assessing and understanding electrofish-
ing sample size requirements for population estimation. Computer graphics
capabilities are required for both programs.

The first program, MF-852D.EXE, shows sample size relationships among N, P,
T, and CP(NV} in two dimensions {2-D). The graph generated by this program has
labeled axes and is suitable for field use.

The second program, MF-SS3D.EXE, displays sample size relationships in three-
dimensional {3-D) format to provide an improved conceptual understanding of the
relationships among N, P, T, and CP(N). Although no axis labels are provided, the
X axis refers to population estimate, the Y axis represents catchability, and the Z
axis identifies the coefficient of precision reached by successive electrofishing
PASSES.

To print graphs from the computer screen, oste must type in the word GRAPHICS
fa DOS command} before running the program, then press the Print-Screen key
once the graph is displayed.

The graphics are flexible such that the range of parameters [N, P, T, and CP(N)]
can be adjusted to investigate all possible relationships. Color parameters in the
software are also adjustable, To change these parameters shimply modify the sample
size files, MF-S82D,FIL and MF-SS3D.FIL. These files are automatically read by
the corresponding sample size program each time a program is run.

The following s an example of MF-SS2D.FIL:
50 350 50

30 70 5
2 6 !
50 1 10 !
g ! 3 2 I



Adjustable
Parameters:
MicroFish
Sample Size
Graph (3-D)

Assessing
Sampling
Requirements

Line | sets the range of population estimates from 50 te 350 in increments of 50.
Line 2 sets catchability from 30 percent to 70 percent in 5 percent incrernents.

Line 3 sets the number of efectrofishing passes from 2 o 6 in increments of 1 {two
passes mintmum are required).

Parameter | of Line 4 sets the maximum CPV) at 50. Parameter 2 should equal
1 to display CP(N) scales, zero to suppress scales. Parameter 3 sets the number of
increments to be made on the CPN) scale. In the case shown above, precision lev-
els up to CP(W} = 50 will be shown in 10 increments (0, 5, 10, . .. . 50). Parameter 4
displays precision lines behind display bars if the parameter value is 1. These lines
are suppressed if parameter 4 is 0.

On Line 5, parameter | sets the background color {text mode) for the axis labels.
Parameters Z through 5 set the colors (graphics mode) for palette, graph back-
ground color, border color, and scale line color, respectively. Graphics mode colors
range from 0 to 3. Refer to an IBM {or compatible) Basic manual.

The following is an example of MF-SS3D.FIL:
50 360 50

25 75 5
2 6 1
T
9 ¢ 3

The MF-SS3D.FIL is exactly analegous, except that fewer adjustable parameters
are present in line 4. Line 3 lists background color, palette, and line color.

To estimate electrofishing sample size it is necessary to make rough predictions
of N and P and to choose a desired precision level. The likelihood of meeting preci-
sion goals during actual sampling will be increased if the estimates for N and P are
conservative {lower than the true values).

If one species of the sampled population is of particular interest, the values of N
and P for that individual species shoiild be used when determining the number of
electrofishing passes needed.

Sample size graphs are displayed with several groups of columns, one group for
each population estimate. Each group of columns represents the range of catch-
abilities specified by the user. Find the most appropriate values of N and P on the
graph, then proceed vertically up the column untii you reach the desired precision
level listed on the left-hand axis. The color of the bar at that point indicates the
number of electrofishing passes required to reach that precision level given the val
ues of N and P. This is the number of electrofishing passes that sheuld be made in
the field.

MICROFISH VERSION 3.0 ENHANCEMENTS

1. The MicroFish Statistical Package (Database Format), MFISH-DB EXE,
enables MicroFish outpul (o be readily used by other commercial packages. In
effect, the output fram MFISH-DB EXE can be imported directly into graphics
packages, database managers, spreadsheets, elc.

2. MIFISH-DB EXE permits multiple data file processing.

3. Biomass calculations are performed. Relative percentages of biomass are cal-
culated by species and site.

4. The database format facilitates output file management, file integration, and
file coordination.

10



Population
Estimate Errors

Out of Memory
Errors

MICROFISH TECHNICAL NOTES

MicroFish programs perform maximunlikelihood population estimates based
on the number of fish captured on each electrofishing pass (Van Deventer and Platts
1983;. Under certain circumstances a maximum-likelihood calculation is not pos-
sible (see the Error Handting section).

Values of the Student's ¢ distribution used in confidence intervals are taken to 3
decimal places for 100 and fewer degrees of freedom; 2 decimal places for less than
100 degrees of freedom. When the population estimate lewer confidence interval is
less than the total catch, the lower CI is set equal to the total catch. In this case the
MicroFish Interactive Program will issue a message. The MicroFish Statisti-
cal Package will not,

The DOS operating system provides three key sequences that are useful with any
progran:
Cntl-NumLock—These two keys pressed simultaneously halt the “scroiling” of in-
formation on the screen. Pressing any key resumes the scrolling.
Cntl-Break—Terminates program execution at any time.
Alt-Cntl-Del—Terminates all operations and reboots the computer,

ERROR HANDLING

Maximum-likelihood estimation iIs not possible in four situations:
1. if a total of 1 fish is caught on all passes,

2. if al! fish are caught on the first pass,

3. if there is a severely nondescending removal pattern, or

4. if no fish were caught in the sampling site.

The MicroFish Statistical Package (Database Format) will list error numbers
in the output file. The MicroFish Statistical Package (Table Format) will dis-
play the following error messages on the sereen when a maximume-likelihood popula-
tion estimate canmot be calculated:

*1* No maximum likelihood estimate generated. Reason: only 1 fish caught in all
removals.

*2* No maximum likelihood estimate generated. Reason: all fish caught on first
pass.

*3* Maximum likelihood estimate terminated at 5 times the tetal catch, Estimate
has been arbitrarily reset to 1.5 times the total catch according to MF-
PARM.DAT. Population estimate termination was caused by a nondescending
removal pattern. Results should not be considered reliable.

*4* No maximum likelihood estimate generated. Reason: no fish captured.

In the first, second, and fourth cases the population estimate is set equal to the
total catch. Statistics associated with capture probability are set to zero. How
MicroFish handles the third case is discussed in the "PARAMETER FILE (MF-
PARM.DAT)” section of the nser's guide (see parameters 5 and 6).

Two of these situations are illustrated by rumning the example data. MF-
TEST.DAT, where removal patterns are flagged and warning messages are issued,

An “out of memory” error will occur if your computer doesn't have enough mem-
ory for hoth the program and the data, If you have a RAM disk or any other
memory-resident nodules, reboot your computer without loading them. If that
doesn't work, reduce parameter 7 in the MF-PARM.DAT file from the default value
of 5,000 dewn to the number of data lines your fish capture data actually have and
rerun the MicroFish Statistical Package.

"



Other Errors

Data entry errors and improper data formatting are the two biggest problems
encountered by MieroFish users, Should you encounter an error, try the diagnos-
tic aids recommended in the "PARAMETER FILE (MF-PARM.DAT)" section.

Also, sort a copy of your data and check for (1) non-sequential assignment of site
numbers (other than 1, 2, 3, etc). (2) species weights of zero, and (3) mixture of in-
dividual and grouped measurements within a single species. Any of these three
conditions will cause the program to terminate.

if all else fails, contact the authors for help.

REFERENCES
Van Deventer, J S Platts, W. 5. 1983. Sampling and estimating fish populations
from: streams. Transactions of the North American Wildlife and Natural Re-

sources Conference. 48: 346-354.

Van Deventer, J. 5.; Platts, W. 5. 1985. A computer software system for entering,
managing. and analyzing fish capture data from streams. Res, Note INT-352.
Ogden, UT: U.S. Department of Agriculture, Forest Service, Inter-mountain Re-

search Station. 12 p.
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APPENDIX 1: OUTPUT EXAMPLE
FROM THE MICROFISH INTER-
ACTIVE PROGRAM (MF. EXE}

stream: South Fork Salmon River
species: Rainbow Trout

Removal Pattern: 124 61 35 14
Total Catch = 234

Population Estimate = 249

Chi Sauare = 0.675
Pop Est Standard Err - 6.164
Lower Conf Interval = 236,858
Upper Conf Interval = 261,142
Capture Probability = 0.501
Capt Prob Standard Exrr = 0.035
Tower Conf Interval = 0.432
upper Conf Interval = 0.570

13



APPENDIX 2: OUTPUT EXAMPLE FROM THE MICROFISH STATISTICAL

PACKAGE (MFISH.EXE)

FISH S-G RESULES

TITIE: MICROFISH TEST DATA
: mf-te.st.dat
DATE: 05-07-88 1:28 pom.

Number of Sites

Numher of Removalss=

Number of Species

3
4
4

REMOVAL PAITERNS

SPECIES SITE RVL I RMVL 2 RMNVL 3 RWL 4
Trout: Rainbow 1 i1 5 3 Z
Trout: Rainbow Z £ 5 2 1
Trout: Rainbow 3 13 7 5 ?
Trout: Brook 1 2 7 6 3
Trout: Brook 2 18 11 6 2
Trout: Brook 3 20 12 4 &
sucker 1 15 11 & 2
sugker 2 4 Z O 1
sucker 3 £ 3 3 1
sculpin 1 12 1 3 0
*2% sculipin 2 4 i G 0
*3% sculpin 3 3 2 5 5
Trout: Rairbow  All sites 30 17 190 5
Trout: Brock All Sites 60 30 i€ 16
sucker A1.1 Sites 29 14 g 4
sculpin All Sites ig g g 5
All Species 1 54 30 i8 7
All Species 2 32 i3 8 5
All sSpscies 3 47 24 17 12
2ll Species A1l Sites 138 72 43 24
WARNING

*2%  No macimum likelihood estimate generated.
Reason: a1l fish caught on Ist pass.

*3% Maximmm likelihood estimate terminated at 5
timesthetotal catch. Estimate has been
arbitrarily resetf to-1i.5 times the
totalcatch according to MF-PARM.DAT.
Population estimate termination was caused by
a non-descending removal pattern. Results
should net be considered reliable,

rhitm



APPENDIX 2: {Con.>

FISH CAPIURE TOTAIS (% by Species)

SPECIES _STIE=1_ _ SME=2 __ _SIE=3 TOTAL _____

| #FisH % | #FISH % | #FISH_ %_ || #FISH__ %
wwwwwww W - - - p - - T i e e
Trout: Rainbow 21 33.3% 14 22.6% 27 43.5% 62 100.0%
Trout: Brook 38 32.8% g 37.8% A0 34.5% 116 100.0%
sucker 38 6h. 5% 7 12.1% 13 22.4% 58 100.0%
Sculpin 22 53.7% g 9,82 15 36.6% 41 100.0%
oTAL [ 119 43.0% | 63 _ 22.7% | 95 34.3% |[277 100G.0% __

FISH CAPTURE TOTALS (% by Sitel

SPECIES SITE = 1 SITE = 2 SITE = 3 TOTAL

| ¥FISH____% | #FISH $ | #FISH____% || #FISH :
Trout: Rainbow 21 17.6% 14 22.2% 27 28.4% 62 22.4%
Trout: Brook 3/ 31,93% 38 60,33 40 47.1% 116 41.9%
sucker 38 31.9% 711.1% 13 13.7% 58 20.9%
sculpln 22 18.5% 4 6.3% 15 15.8% a1 14.8%
TOAL | 119_100.0% | 63 _100.0% | 95 1006.0% || 277 1060.0%___

FOPULATION ESTIMATES (% by Species)

SPECIES SITE = 1 SITE = 2 SITE = 3 TOTAL

} EST % | EST % | EST % || TOTAL % EST
Trout: Rainbow 72 33.8% 14 71.8% 29 4f.6% 65 1003 67
Trout: Brook 39 32.0% 41 33.6 42 24,43 122 100% 1725
Sucker 40 65.6% 7 11.5% 14 23.0% 61 1003 62
sculpin 27 44.9% 4 £.2% 21 46.9% 49 100% 47
. - —— g i — i i e 8 B B T e e i min e e i e o — I‘[“:_e__
SITE ESTIMATES | 126  41.2% | 67 21.9% | 113 36.9%% |] 306 100%_305



APPENDIX 2: (Con.>

FPOPULATION ESTIMATES (% by Site)

SPECTES SITE = 1 SITE = 2 TOTAL
. vt T 3 | EST % || EST %
Trout: Rainbow 22 17.9% 14 21.2% 67 22.3%
Trout: Brook 39 31.7% 41 B2.1% 125 41.5%
sucker 40 32.5% 7 10.6% 62 20.0%
scuipin VY 17.9% 4 5.1% 47 15.6%
ESTIMATE TOTALS | 122 100.0% 66___1?1}."0_%1“__” 4_}_303}00?75”
SITE ESTIMATES | 126 _ | __ N e % - S MN.oz0s . ____
POPUTATION ESTIMATE STANDARD ERRCORS
SPECIES SITE = 1 STTE = 2 TCTAL
Trout: Rainbow 1.844 1.154 2. 4.907
Trouk: Brook 1.873 3.17¢ 5.132
Sucker 2. 385 0.612 3.43%
sculpin J.802 0.0400 5.417
SITE STD ERROR | 4.183 3.381 | 9,561
POPULATION ESTIMATE 65% CONFIDENCE INTERVALS
SPECIES SITE = 1 S’ItE=2 ~ SITE=3 TOTAL
Trout: Rainbow 21, 26 14, 16 62, 75
Trout: Brook 28, 43 38, 47 116, 135
SuUcKer 38, 45 7, 58, 69
sculpin 22, 24 4, 41, 58
SITE ESTIMATES | 119, 134 63, I 286, 324
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APPENDIX 2: (Con.)

CAPIURE PROBABILITIES

SPECIES SITE = 1 STTE = 2 SITE = 3 TOTAL
Trout: i 0.5000 0.5385 0.4855 0.4627
Trout : Brook 0.5429 0.4634 0.5000 0.4754
Sucker 0.5067 0.5833 0.4483 0.4833
Sculpin 0.6286 0.0000 0.0000 0.3%0%5
SITE TOTAL | 0.5085 | 0.4922 | 0.3640 || 0.4475

SPECIES  __ _ __ STIE = 1 STTE=3  SME~3  TOBL

Trout: Rainbow 0.1186 0.141¢ 0,108t 0.07:4

Trout: Brook 0.0844 0.0912 0.0858 0.0514

sucker G.087%2 §.1895 0.1533 0.6722

Sculpin 6.1012 0.0000 0. 0000 0.0946

SITE CAPT 35.E. | 0.0490 | __0.0686 |  0.0636 || 0.0342
CAPTURE PROBABILITY 95% (ONFIDENCE INTERVALS

gpEcIEs _ SITE=1  SITE =2 SITE = 3 TOTAL

Trout: Rainbow |[0.2534, 0.7466]0.2326, 0.5443}0.2442, 0.6869(0.3201, 0.6052

Trout: Brook 0.3721, 0.7136]0.2792, 0.6476 0.3267, 0.67330.3737, 0.53771

sucker 0.3303, C.6830]10.115%5, 1.0471 0.1043, 0.79240.3390, 0.8277

Sculpin G.4180, 0.83%9Z)0.0000, 0.0000f 0.0000, 0.0004(0.2001, 4.5809

————————————————————————————————————————————————— - -em-em- - V- - -

0.4115, 0.6056(0.3551, 0.6292|0.2380, 0.4899] [0.3802, 0.5148

L s



APPENDIX 2: (Con.)

CHI SQUARE GOOLDNESS COF FIT

SPECIES SITE = 1 SITE = 2 EITE = 3 TOTAL
Trout: Rainbow (.3561 11960 G.370¢8 G.1757
Troui: Brook 1.8203 0.1731 1.28497 0.2947
Sucker 0.4914 2.4504 0.7051 0.1809
Sculpin 2.2600 $.0000 0.0000 (,8322
SITE TOTAL 0.5315 | _ 0.2636 |  0.3971 | |  0.2562

CONDITIONIACTORSE

SPECTES SITTE = 1 SITE = 2 SITE = 3 TOTAL
Trout: Rairbow 1.320 1.126 1.346 1.288
Trout: Brook 1,232 1,331 1.197 1.252
L W e o= oemoem e
AVERAGE LENGTHS

SPECIES SITE=1  SITE=2 . SITE =3 TOIAL
Trout: Rainbow 77.9 86.8 70.4 76.7
Trout: Breook g7.0 50,3 17,6 83.%

————— B = e L s m e L e i

IENGTH STANDARD DEVIATIONS
SPECTES SITE = 1. SITE = 2 SITE = 3 TOTAL
Trout: Rairbow 31,278 40,971 30.719 33,494
Trout: Brecok 36.610 34,140 33,5827 35.459
IENGIH 95% CONFIDENCE INTERVALS

SPECIES SITE = 1 S5ITE = 2 SITE = 3 TOTAL
Trout: Rainbow 63.7, 97.1 3.1, 110.4 58.3, §2.6 68.2, 85.2
Trout: EBrook 75,48,  99.1 19,1, 10l.¢ €1.8, 83.5 76.6, B89.7




APPENDIX 2: {Con.)

TOTAL WEIGHTS (% by Species)

SPECIES SITE = 1 SITE = 2 SITE = 3 TOTAL
- o | WEIGHT % | WEIGHT 3 | WETGHT % {}| WEIGHT %
Tit-outRainbow 158 33,3% 183 32.5% 153 34 7% 565 10C.0%
Trout: Brook 474 35.7¢% 527 36.7% 326 24.5% 1327 100.0%
sucker 230 66.5% 3 10023 81 23.3% 347 100.0%
TOTAL: 893 39.9% 44 33,33 | €00 26.8% H 2238 100.0%
TOTAL WEIGHTS (% by Site)

SPECIES SITE = 1 SITE = 2 SITE = 3 TOTATL,

| WEIGHT % | WEIGHT % | WEIGHT % || WEIGHT %
Trout:Rainbow 14818 23.1% 83 24.60% 193 32,2¢% 565 25.2%
Trout: Brook 474 53.1% 7 FHE: 326 54, 3% 1327 59.3%
sucker 230 25.8% 5 4,7% 81 13.5% 347 15.5%
TOTAL | 893 100.0% | 746 100.0% 1] 600 100.0% |} 2238 100.0% __

AVERAGE WEIGHTS
SPECIES ~  __§ SITE = 1 SITE=2 . sIfE =3 TomAL
Trout: Rainbow 9.0 13,3 7.2 9,1
Trout: Brook 12.5 12.9 g.1 11.4
Sucker 6.1 5.4 6.2 6.0
WEIGHT STANDARD DEVIATIONS

SPECIES EITE = 1 SITE = 2 5ITE = 3 TOTAL
Trout: Rainbow 5,126 16,0358 10.9596 12,790
Trout: Brook 13.525 17.4%6 16,030 15,801
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APPENDIX 2:

SPECIES

(Con.)

WEIGHT 95% CONFIDENCE INTERVALS

Trout: Rainbow

Trout: Brock

STTE = 1 STTE = 2 SITE = 3 TOTAL
I ] ! il
| 4.8, 13.1 | 3.8, 22.4 | 2.8, 11.5 || 6.1, 12.1
! [ |
8.0, 16.9 | 8.1, 19.6 | 3.0, 13.3 || 8.5, 14.3

I I I i

ESTIMATED BIOMASS (% by Spec)

SPECTES STTE = 1 STTE = 2 SITE = 3 TOTAL
| BICMASS % | BIOMASS % | BIGMASS % || BIOMASS %
Trout: Rairbow I 187  33.5% | 183 31.2% | 208 35.3% I 588 100.0%
Trout: Brook I 487 34.8% | 568 40.7% | 342 24.5% I 1397 100.0%
sucker I 243 66.5% 35 9.6% 87  23.8% I 365 100.0%
I i
TOTAL | 926 39.4% | 787 33.5% | 637 27.1% || 2350 100.0%
ESTIMATED BICMASS (% by Site)
SPECTES STTE = 1 STTE = 2 SITE = 3 TOTAL
| BICMASS % | BIOMASS % | BIOMASS % || BIOMASS 32

Trout: Rainbow
Trout: Brock

Sucker

I | | i
| 197 21.3% | 183 23.3% | 208 32.6% || %88 25.0%

| I 1
487 52.5% | 568 72.2% | 342 53.7% || 1337 59.5%

| I H
243 26.2% | 35 4.5% ] 87 13.7% || 355 15.5%

I E Il

TOTAL

! 926 100.0% | 787 100.0% | 637 100.0% || 2350 100.0%
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APPENDIX 3: OUTPUT EXAMPLE FROM THE MICROFISH STATISTICAL

PACKAGE (MFISH-DB.EXE)

MF-TEST .
MEP-TEST .DAT
MF-TEST .[AT
ME-TEST DAT

1
1
1l
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
LAT 3
3
3
3
3
4
4
4
4
4
5
5
5
5
5
€
6
&
6
6
7
7
7
7
7
8
8
3
MF-TEST JDAT ¢

0
0
0
0
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
0
1
2
3
4
0
1
2
3
4
0
1
2
3
4
Q
B
2
3
4
G
1
2
3
4
0
1
2
3
4
4
1
2
3

Fish Removal
Fish Removal
Fish Remowval
Fish Remewal
Fish Removal
Fish Removal
Fisgh Removal

Figh%-Site
Fish%-Site
Fish%-Site
Pop Estimate
Pop Estimate
Pop Estimate
Pop Estimate
Pop Estimate
Est $——Spec
Est %-—Spec
Est $--Spec
Est ¥--Spec
Est %——Spec
Est ¥--Site
Est $--Site
Est $—~Site
Est $—Site

Trout:
Troat

i

i

Sculpin
Sculpin
Sculpin
Sculpin

ALL SPECIES
Trout: Rainbow
: Brock
sucker

Séulpin

ALL SPECLES
Trout: Rainbow
Trout: Brock
sucker

sculpin

ALL SPECIES
Trout: Rainbow
Trout: Brook
sucker
Sculpin

ALL SPECIES
Trout: Rainkow
Trout: Brook
sucker

Sculpin

ALL SFECIES
Trout : Rainbow
Trout: Brock
sucker

sculpin

ALL: SPECTES
Trout: Rairnbow
Trout: Brook
sucker

sculpin

ALL SFECIES
Trout: Rainbow
Trout: Brock

sucker
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APPENDIX 3: (Con.)

MF-TEST .DAT 8 4 Est 3—~Site  Sculpin 19.6 17.9 6.1
MF-TEST 0AT % 0 Est 5td Exrr ATI, SPECIES 9.3¢61 4,183 2.381
MF-TEST ,DAT 9 1 Fst Std Err  Trout: Rainbow 4,071 1.844 1.154
MF-TEST ,DAT 9 2 Est Std Err Trout: Brook 5.132 1.873 3.174¢
MF-TEST ,DAT 9 3 Est Std Exr Sucker 3,439 2,385 0.812
MF-TEST AT 9 4 Est Std Err Sculpin 5.417 0,907 0.000
MF-TEST .[AT 10 0 Est ILower CI  ALL SFECIES 286 113 83
MF-TEST .[AT 10 1 Est Lower ¢I  Trout: Rainbow 62 21 14
MF-TEST ,DAT 10 2 Est Iower CI  Trout: Brock 116 38 38
MF-TEST ,DAT 10 3 Est Lower I sucker 58 16 :
MF-TEST .DAT 10 4 Est Iower €I Sculpin a1 22 :
MP-TEST .DAT 11 0 Est Upper CI  ALL SPECIES 324 134 74
MF-TEST .DAT 11 1 Est Upper I Trout: Rainbow 7! 25 16
MP-TEST .DAT 11 2 Est Upper €I  Trout: Brook 135 43 1
MF-TEST .DAT 11 3 Est Upper €I sucker £4 45 B
MF-TEST .[AT 11 4 Est Upper ¢I  Sculpin 58 24 i
MF-TEST .DAT 12 0 Capt Prob ALL SPECIES ¢.447 0.509 0.497
MF-TEST DAT 12 1 Capt Prob Trout: Rainbow 0,463 0.560 2.538
MP-TEST .DAT 12 2 Capt Prob Trouts Brook 0.475 0.543 0.463
MP-TEST DAT 12 3 Capt Prob sucker 0.483 G.507 0.583
MF-TEST ,DAT 12 4 Capt Procb sculpin ¢.390 0.629 0.00%
MF-TEST .DAT 13 O Capt Prob SE ALL SPECIES 0.034 0,049 0.089
MF-TEST .DAT 13 1 Capt Prob SE  Trout: Rainbow .47l 0.119 0.142
MF-TEST .DAT 13 2 Capt Prob SE - Trout: Brook 0.051 0.084 0.091
MF-TEST .DAT 13 3 Capt Prob SE sucker B.012 0.087 0.136
MF-TEST ,DAT 13 4 Capt Prcb SE sculpin 5.095 0.102 0.000
ME-TEST .PAT 14 0 C P Lower CI  ALL SPECTES 0.380 G412 J.355
MF-TEST .DAT 14 1 C P Lower ¢TI Trout: Rairbow 0.320 0.253 G.223
MF-TEST .DAT 14 2 C P Lower ¢I  Trout: Brook 0.374 0.372 0,279
MF-TEST .DAT 14 3 C P Lower CI  sucker 0,239 4.330 8,120
MF-TEST .DAT 14 4 C P Lower €I scuipin G.200 §.418 8.000
MF-TEST .DAT 15 0 C P Upper CT  ALL SPECTES 5.515 0.606 0.629
MF-TEST .DAT 15 1 C P Upper €I  Trout: Rainbow 0.405 0.747 0.844
MP-TEST .DAT 15 2 C P Upper €I  Trout: Brook 0.577 0,714 0.648
MP-TEST JDAT 15 3 C P Upper CI  sucker 0.628 0.683 1.04%
MF-TEST .JAT 15 4 C P Upper €I Sculpin 0.381 0,833 0.000
MF-TEST .DAT 16 0 Chi Scuare ALL, SPECIES [.256 9,532 0.264
MF-TEST .DAT 16 1 Chi Square Troat: Rainbew 6,175 G.359 1,196
MF-TEST .DAT 16 2 Chi Sguare Trout: Brook 0.295 1.820 0,173
MF-TEST ,DAT 16 3 Chi Scquare sucker (.181 0.4%21 2.450
MF-TEST ,DAT 16 4 Chi Square sculpin .832 2.2680 B.0o0
MF-TEST .DAT 17 1 Cord Factor Tyrout: Rainbow 1.788 1.320 1.12¢
MF-TEST .DAT 17 2 Cond Factor Trout: Brook 1,252 1,232 1.331
MF-TEST JDAT 18 1 Avg Length Trout: Rainbow 76,661 77,905 86.78¢
MF-TEST .DAT 18 2 Avg Length Trout: Brock 83.147 87.026 9G.342
MF-TEST .DAT 19 1 Len Std Dev Trout: Rairbow 23,494 31,278 40.971
MF-TEST .DAT 19 2 Len Std Dev Trout: Brook 35.459 36.610 34.%4%
MF-TEST .DAT 20 1 len lower CT Trout: Rainbow £8.154 63,667 63,134
MP-TEST DAT 20 2 Ien ILower ¢TI  Trout: Brook V6625 74.994 TH.320
MF-TEST ,DAT 21 1 len Upper ¢I  Trout: Rainbow 85,169 92,142 110.438
MP-TEST BAT 21 2 Ien Upper ¢TI Trout: Brocok 89,665 45059 103,565
MP-TEST .DAT 22 ¢ Total Weight  ALL SFECIES 22381 592.8 145,86
MF-TEST .DAT 22 1 Total Weight  frout: Rainbow 564,38 188.0 183.5
MF-TEST LDAT 27 2 Total Weight Trout: Brock 1326.8 474.3 326.9
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APPENDIX 3: {Con.)

MF-TEST DAT 22 2 Total Weight
MF-TEST .DAT 23 0 Wt % -- Spec
MF-TEST .DAT 23 1 Wt % -- Spec
MF-TEST DAT 23 2 Wt % - Spec
MP-TEST .DAT 23 3 Wt ¥ -- Spec
MP-TEST DAT 24 OWE % —- Site
MF-TEST PAT 24 L Wb &2 —- Site
ME-TEST JDAT 24 2 %t 3 --Site
ME-TEST JDAT 24 3 Wb % -- Site
Mr-7esT JOAT 25 0 Avg Welght
MF-TEST .DAT 25 1 Avg Weight
MP-TEST JDAT 25 2 Avg Weight
MF-TEST JOAT 25 3 Avg Weight
MF-TEST DRT 26 1 WL Std Dev
MF-TEST DAT 26 2 Wt Std Dev
MF-TEST .DAT 27 1 Wt ILower CI
MF-TEST DAT 27 2 Wt Lower CI
MF-TEST .DAT 28 1 Wt Upper CI
MF-TEST .DAT 28 2 Wt Upper CI
MF-TEST .DAT 2% (¢ Fst Biomass
MF-TEST .DAT 2% 1 Est Biomass
MF-TEST AT 29 2 E&Biomass
ME~TEST DBT 29 3 Est Ricnnass
TO-TEST JDAT 30 0 Est Bio % Sp
MP-TEST JDRT 30 1 Est Bio % Sp
MF-TEST (DAT 30 2 Est Bio % Sp
MP-TEST JDAT 30 2 Est Blo % Sp
Io-TEST JDAT 31 0 Est Bi o % si
1c-7eST DAT 31 1 Est Bilo % 34
MF-TEST .DAT 312 Est Bio % si
MP-TEST .DAT 212 Est Bio % 31

sucker

ALL SPECIES
Trout: Rainbow
Trout: Brock
suckear

ALI. SPECIES
Trout: Rairnbow
Trout: Brook
SUCKer

ALL SFECTES
Trout: Rainbow
Trout: Brook
SUCKar
Trout:
Trout:
Trout:
Troui:
Trout: Rainbow
Trout: Broock
ALl SPECIES
Trout: Rainbow
Trout: Brook
sucker

ALl SPECIES
Trout: Rainbow
Trout: Brook
sucker

AlLI SPECIES
Trout: Rainbow
Trout: Brook
sucker

Rainbow
Brock
Bainbow
Brook
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APPENDIX 4: SAMPLE DATA (MF-TEST.DAT)

MICROFISH TEST DATA

3 1 3 161 47.5

1 1 2 113 17

1 1 2 104 6.9

: i 3 215 27

1 1 3 130 30.¢

1 i 2 55 17.2

1 i 2 i18 22.2

1 1 3 100 15.1

1 1 1o . 11 68.72
H 111 . . 1 .
i 2 3 110 i8.2

1 2 3 129 29.2

1 Z 2 110 19.4

H 2 10 11 58.3
1 2 11 : ( 1
1 3 3 102 1.5

1 3 3 119 26.5

1 4 3 130 29.8

1 1 3 164 49.5

1 1 2 133 31.2

1 i il4 i6

1 1 2 96 16,9

1 1 3 68 3.5

1 1 3 77 &

1 H 3 78 3.5

1 i Z 79 4.6

1 H 3 59 21

1 1 3 52 1.6

1 1 3 46 1.2

1 1 i 45 1.5

1 1 ? 50 3.4

1 1 10 8 49.96
H 1 i1 . .

i ? 2 57 2.1

1 3 3 85 $.3,

i 4 2 101 10.1

1 4 3 65 3.5

: 1 3 121 19.2

1 1 3 155 36,58

1 1 2 118 18.96

i 1 3 57 3.4

1 1 3 119 15.2

1 1 Z 80 4.1

i 1 : 72 6,4

1 1 i 73 5.9

1 H 3 55 4.4

1 i 3 67 2.4

1 i z 41 Z.5

i 1 3 60 1.2

HE Y| . 2 .
B 2 3 139 30.8

1 é Z 2 2.8

i 2 3 38 o5
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APPENDIX 4: (Con.}

12 3 58
12 2 55
1z 3 47
12 2 39
12 3 35
13 3 43
13 2 50
13 3 47
13 2 43
13 3 62
13 2 4%
1 3 10

1 3 11 .
14 2 63
14 3 68
1 4 10 .
2 13 190
2 13 157
2 12 101
2 13 118
2 13 132
2 13 109
2 12 71
z 13 50
2 13 H
z i3 50
2 1 10

111 :
2 2 3 56
2 2 2 52
2 2 3 99
2 2 3 59
2 2 2 37
2 2 3 66
2 2 10 .
2 3 3 Bl
2 3 3 44
2 3 3 64
2 4 2 60
2 4 3 67
2 4 10 .
2 13 109
2 12 47
2 13 55
2 2 3 101
2 2 3 55
2 2 2 50
2 2 3 65
2 2 3 71
2 3 2 57
2 3 3 72
2 3 3 61
) 4 3 99
2 12 161
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(Con.)

APPENDIX 4
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APPENDIX 4: (Con.)
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APPENDIX 5: OUTPUT EXAMPLE FROM THE MICROFISH SAMPLE SIZE
PROGRAM (2-D), (MF-SS2D.EXE)

ELECTROFISHING SAMPLE SIZE

ZO — N —OOMAVUV =TSO "Moo

POPULATION ESTIMATE
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APPENDIX 6: OUTPUT EXAMPLE FROM THE MICROFISH SAMPLE SIZE
PROGRAM (3-D}, (MF-SS3D-EXE)

ST

g e

1
i

f s eyt v
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RS AR
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Van Deventer, John A, Platts, William S. 1988. Microcomputer software system for gener-
ating population statistics from electrofishing data-user's guide for MicroFish 3.0. Gen.
Tech. Rep. INT-254, Ogden, UT: U.S. Depariment of Agriculture, Forest Service, Inter-
mountain Research Station. 29 p.

MicroFish (version 3.0} is a microcomputer software system designed for calculating
fisheries population statistics from electrofishing data System output includes maximimm-
likelihood population estimates, fotal catches, capture probabifties, removal pattems,
lengths, weights, condition factors, and biomass. Relative percentages, standard errors,
and confidence intervals are generated for each sampling site and species in the data set.
Output options enable the user to create tables or dafabase files which can be used as
input for statistical spreadsheet or graphics packages. Sample size programs display
two- and three-dimensional color graphs for predicting the number of electrofishing passes
needed to achieve a desired precision level in the population estimate.

KEYWORDS: computer, information systems, fisheries management, population esti-
mate, biomass




. INTERMOUNTAIN RESEARCH STATION

The Intermountain Research Station provides scientific knowledge
and technology to improve management, protection, and use of the
forests and rangelands of the Intermountain West. Research Is
designed to meet the needs of National Forest managers, Federal and
Stale agencies, industry, academic institutions, public and private
organizations, and individuals, Results of research are made available
through publications, symposia, workshops, training sessions, and
personal contacts.

The Intermountain Research Stafion territory includes Montana,
ldaho, Utah, Nevada, and western Wyoming. Eighty-five percent of the
lands in the Station area, about 231 million acres, are ciassified as
forest or rangefand. They include grasslands, deserts, shrublands,
alpine areas, and forests. They provide fiber for forest industries,
minerals and fossil fuels for energy and industrial development, water
for domestic and industrial consumption, forage for fivestock and
wiidlife, and recreation opportunities for millions of visitors.

Several Station units conduct research in additional western States,
or have missions that are national or international in scope.

Station laboratories are located in:

Boise, Idaho

Bozeman, Montana (in cooperation with Montana State University)

Logan, Utah (in cooperation with Utah State Universily)

Missoula, Montana {in cooperation with the University of Moniana)

Moscow, ldaho (in cooperation with the University of idaho)

Ogden, Utah

Provo, Utah {in cooperation with Brigham Young University)

Reno, Nevada (in cooperation with the University of Nevada)

USDA policy prohibits discrimination because of race, color, national
origin, sex, age, religion, or handicapping condition. Any person who
believes he or she has been discriminated against in any USDA-related

activity should immediately contact the Secretary of Agriculture,
Washington, DC 20250.



