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Morris Water Maze 

 

 

1) Set Up 

a. Opening the Program 

i. Turn on the computer monitor. 

ii. Select the WaterMaze 3 icon on the desktop. 

b. Filling the Water Maze 

i. To fill the Water Maze, take the black plastic hose and place its head in 

the sink and its end in the Water Maze. You may have to tape the black 

hose to the sink head.  

 

 

 

 

 

 

 

 

ii. Depress the cold-water foot pedal until the water level within the tub is 

around six inches (15 cm) deep.  

iii. Before the mouse can be placed inside the water maze, you must wait 

fifteen minutes, or until the water has warmed to room temperature.  

iv. The computer software will allow you to designate where you would like 

the platform to reside as well as where you wish to release your mouse.  

v. Remember to mark the edges of the tub with a piece of tape or some 

indicator of the various locations from which you would like to place the 

mouse into the maze.  
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c. Home Screen 

i. From the Home Screen, you can specify the number of animals to be 

tested, as well as the number of days, the number of sets per day, and the 

total duration of each set. 

ii. For the water maze, it is recommended that the duration of each trial is set 

to a maximum of 120 seconds. 

1. The water maze is very taxing for the animal and if the sessions 

last too long, it can be damaging to their health. 

d. Settings 

i. Video Settings  

1. From the video settings window, you can select the animal color, 

(black, white, or auto) as well as framerate and camera threshold. 

2) Design 

a. Project Defaults 

i. Select the Project Defaults menu to specify the number of animals, 

number of days, and the number of sets per day for one’s animals. 

ii. This can also be altered on the main menu of the home screen. 

1. Note: To alter these settings, one must first specify which project 

which one is saving the changes/files.  

b. Set Platforms 

i. Open the Set Platforms window to specify the number, names, locations, 

and properties of the platforms to be used in the project.  

ii. A circle on the Water Maze Window image will indicate the location of 

your platform. This location can be moved on the software by using the 

arrow keys or by typing in your desired x and y coordinates for the 

platform. 

c. Start Locations 

i. The user may specify up to 30 different starting locations for each project. 

Depending on which location is specified for a trial, a small dot is placed 

in the WaterMaze Window image to indicate where the animal should be 

placed in the pool. 

ii. Be sure to create some indication on the outside of the pool to inform your 

research team where to place each animal.  

iii. Selecting Set Start Locations allows one to create up to 30 different 

starting location profiles for your study. 

iv. Note that the camera is facing the wall parallel to the DigiGait and 

corresponds to the north side of the tub with the zebra print tape.  

d. Controls 

i. Animal Controls 

1. # of Animals 

a. Specifies the number of animals in the project. A number 

may be typed in or the arrows may be used to change the 

number. 
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2. Animal Name 

a. Type the name of each animal into the corresponding row 

b. If the animal names are numbered sequentially, you may 

type in the first name and use the Design  Sequence 

Names Menu item. 

ii. Trial Controls 

1. General 

a. Make sure you specify the starting positions and platform 

locations before specifying the trial sequence. 

b. If this is not done, an error message will occur forbidding 

you to make any other changes.  

2. # of Days 

a. Specifies the number of days that the animal will be run. 

3. Conditions/Day 

a. Specifies the maximum number of different conditions that 

will be used in a single day. A condition is comprised of a 

platform and a default trial duration.  

b. NOTE: A condition includes a platform, a start position, a 

maximum trial duration, is distinct from a trial performed 

using that condition.  

c. IF each day, the same platform, start position and 

maximum duration will be used, then conditions/day can be 

set at one.  

d. For each condition, you may specify the number of trials to 

be performed, the start location to be used, which platform 

to use for the trials, and the default duration for the trials. 

These all can be changed in the Design Menu. 

e. Clone Trials 

i. Open the Clone Trials window to copy the trial settings for one animal to 

the settings for any number of other animals. 

ii. Simply select which trial you wish to have copied and then check all other 

trials you wish to use. 

f. Interleave Animals 

i. Checked 

1. When checked, trials are performed in the order before moving on 

to a second trial. 

2. Animal 1 – Trial 1 will be proceeded by Animal 2 – Trial 1 which 

will be proceeded by Animal 3 – Trial 1 etc. 

ii. Unchecked 

1. When unchecked, all of the day’s trials are completed before 

proceeding to animal 2. 

2. Animal 1 – Trial 1 will be proceeded by Animal 1 – Trial 2 which 

will be proceeded by Animal 1 – Trial 3 etc.  
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3) Starting the Trial 

a. General Rules 

i. Trial Duration 

1. Each individual session of the water maze should be run for a 

maximum of two minutes so that the animal does not overextend 

itself too greatly.  

2. After these two minutes are up, if the animal has still not found the 

platform, gently grab the mouse by the tail and lead it to the 

platform.  

3. The water in the water maze should be mixed with an opaque 

liquid such as powdered non-fat milk to limit the mouse’s 

ability to use their eyesight to be able to find the platform.  

ii. Teaching Component 

1. Wait until the mouse has settled comfortably on the platform for 

the specified amount of ttme in the preferences window before 

removing it from the water maze. 

2. If the mouse, after you must lead and place it onto the platform, 

jumps back into the water, kindly lead it back to the platform. 

Repeat these steps however many times necessary until the mouse 

is comfortably resting on the platform.  

b. Starting a Session 

i. Run 

1. Select Run  Session from the drop-down menu. 

ii. Options 

1. Run Selected 

a. Selecting this option will show open the WaterMaze 

Window viewer. 

b. From this window, you must first create a reference image 

before the animal is introduced into the tank.  

c. The water maze finds the animal in an image by comparing 

the image to a reference frame.  

d. Once the reference frame has been taken, the trial can be 

started. Introduce the animal into the tank and immediately 

press the start control in the WaterMaze window or via the 

remote switch. 

e. Make sure you have introduced the animal into the pool 

and moved out of the image before pressing the start button 

or the animal will not be tracked properly during the first 

few frames of the trial.  

f. The trial proceeds automatically an asterisk shaped cursor 

indicates where the program has located the animal. If the 

show path button is on, the swim path is plotted as the 
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animal swims the color of the swim path points is set in the 

set pool window. 

2. Select 

a. Next to each trial number and ID is a blue select bar that 

becomes yellow once highlighted. 

b. From this panel, you can select which subject you wish to 

run a trial for by highlighting that subjects blue select box.  

c. Ending a Session 

i. Maximum Time Reached 

1. A session may end two different ways. One way is if the maximum 

time of two minutes has been reached without the mouse reaching 

the platform.  

ii. Criterion Reached 

1. Cancel Button 

a. This button halts the trial and exits the WaterMaze Window 

without saving the trial.  

2. Stop Button 

a. Press the Stop button or with the remove switch. The trial 

can then be saved via the save button or discarded with the 

cancel button.  

3. AutoStop Trial 

a. In the preferences window, you may create settings that 

will automatically halt the trial when the animal reaches the 

platform and stays in it for the time specified in the 

preferences window. 

iii. Cleaning In Between Each Trial 

1. After each trial is completed, feces should be scooped out of the 

water maze. 

2. Mice which are removed from the water, should be dried off 

completely with a soft piece of gauze and placed back in their 

home cage.  

3. Home cages for animals currently undergoing testing, should be 

placed on a heating pad located under only half of the cage. This 

gives mice the option to stay in the location heated by the pad, or 

to move to the back of the cage should the become hot.  

4) Trial Viewer Window 

a. General 

i. The trial viewer can be used to view and analyze any completed trial in the 

Project.  

ii. Open the Trial Viewer window by selecting the Analysis  View menu of 

the Project Manager window. 

b. Viewing Trial 
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i. Select the animal for which you would like to view a trial using the 

Animal list box.  

ii. Select the trial that you would like to view using the Trial list box. The 

trials that have been completed have the time entry in the trial list box 

filled in.  

iii. Select the portion of the trial you wish to analyze using the trial subset 

controls.  

c. Swim Path 

i. Press the save button to save the trial. Press the cancel button to exit the 

water maze window has been opened using the sequence button in the 

main window at the end of the trial a timer appears and begins to count 

down the seconds starting from the interval 

ii. The trial is appended to a file named for the animal, and the WaterMaze 

window closes. If the trial has been started using the sequence button is in 

the project window, then the WaterMaze window will automatically open 

again for the next trial in the project. 

5) Exporting 

a. General 

i. Click the Export button. You will be prompted to specify a file name. The 

file will automatically be given the extension “.csv”. By clicking the Open 

in Excel button to the on position, after the file is written it will be 

automatically open in Excel.  

ii. NOTE: If the file already exists and it is already open in Excel, an error 

will results (WaterMaze will not be able to overwrite the existing file).  

b. Exporting the Swim Path 

i. Select the Save Picture item from the File menu to create an EPS 

(Encapsulated PostScript) file containing the swim path, pool outline and 

platform position, as shown in the path window.  

ii. These files can be opened by most modern drawing programs, such as 

Corel Draw, Adobe Illustrator, and PowerPoint. 

6) Ending a Session 

a. Remove Water 

i. To remove water from the maze, use the vacuum cleaner located at the 

edge of the room. Place the hose inside the water maze and turn the 

machine on.  

ii. Once all the water has been removed, dump the contents of the vacuum 

cleaner into the sink.  
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b. Cleaning Water Maze 

i. After all of the water has been removed, it is important to clean the inside 

of the tub with a paper towel soaked in bleach.  

ii. Please scrub the floor and walls of the water maze vigorously before 

exiting your session. 

c. Turning Off Equipment  

i. After you are finished with your session, please remove the camera plug 

from the outlet. 

ii. Please sign out of the computer and turn off the monitor. 
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Appendix 

Analysis Variables – Taken From Coulbourn Instruments WaterMaze Manual 

 Platform Parameters. Position, diameter, present?  

 Trial Duration. The total recording time.  

 Distance Traveled (Path length). Path-length is calculated using Pythagoras theorem on 

separated pairs of coordinates. The separation (in image frames) is determined by the 

Smoothing control. This smoothing acts as low-pass filter that reduces jitter, i,e. the 

number of occasions that the distance calculation is artificially increased when the image-

analyzer cursor jumps from the rats black head to black marks on its body, or between 

points reflecting small head-movements.  

 Average Speed. Distance/Time (cm/sec). In our experience in Edinburgh, speed is 

remarkably uniform at circa 25 to 30 m/sec for animals swimming in water at 25 C. 

Speed declines slightly as animals get tired (Ex: after several successive long trials).  

 % time near walls. Percentage (%) of time spent within a specified distance from the 

side walls of the pool. The boundary distance is specified in centimeters using the Width 

control. The analyses is useful for assessing Thigmotaxis tendencies in animals, which 

can be increased in animals given high doses of anticholinergic drugs, or certain kinds of 

brain lesions. The Show button makes visible the region near the walls used in the 

analysis.  

 Directionality. Directionality measures the animal's heading in degrees of angle relative 

to the platform at a selected distance along the path from the start. The point at which 

directionality is to be measured is indicated in centimeters using the Distance control. 

The animal's direction is calculated as a line through two points in the path, one 3 frames 

back from the selected distance, and one 3 frames ahead. When the animal is heading in a 

direction clockwise from the platform, angles are reported as positive. The Show button 

makes visible the two vectors used in the calculation.  

 Gallagher's Proximity. Derived from Gallagher, Burwell & Burchinal, 1993, Behavioral 

Neuroscience, 107: 618-626. The animal's distance to the platform is first averaged over 

each 1-second interval of the trial.  

a. Average proximity. The distance to the platform is averaged over the first N 

seconds of the trial, where N is the setting in the Time (sec) control. According to 

Gallagher et al., this measure is useful for probe trials in which the platform is 

absent.  

b. Cumulative proximity. The first A seconds of the trial are removed, where A is 

the animal's starting distance to the platform divided by the average speed over 

the whole trial. The 1-second averages of distance-to-platform for the remainder 

of the trial are summed. According to Gallagher et al., this measure is useful for 

training trials.  

c. Average Proximity Opp. and Cumulative Proximity Opp. Average and 

cumulative proximity are calculated for a virtual platform located across the 

center of the pool from the platform actually used during the trial.  
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 Whishaw's error. Percentage (%) of time spent inside a corridor 

centered on a line extending from the start point of the path to the center 

of the platform (outlined in red in the figure to the right). The corridor 

width (in centimeters) is specified by the Corridor width control. The 

corridor can be made visible using the Show control. Q. Whishaw 

(Behavioral Neuroscience, 1985) introduced this simple error measure 

as a count of the number of trials for which animals would successfully swim to the 

platform by taking a path within a prescribed corridor of, in his case, 18 cm width. Our 

adaptation of this measure calculates the percentage of time that the path is inside the 

user-defined corridor. Users may therefore set different tolerances for counting a trial as 

correct or in error. For example, you may set a corridor width of 18 cm also, but decide 

that a trial may count as correct if at least 85% of the path is inside the corridor. We make 

no specific recommendation.  

 Quadrant analysis.  

a. Quadrant Times (sec). Time (sec, to 1 decimal place) in each quadrant of the 

pool. Quadrants are listed in the order NE, NW, SW, SE. Their boundaries are the 

vertical and horizontal lines that cross the center of the pool.  

b. Quadrant Times (%). Same as Quadrant Times (sec), but expressed as 

percentage of total trial time.  

c. Platform Crossings. The number of times the 

animal crosses over 4 different platform locations. 

One of the locations is the one specified by the user 

and chosen for the trial (solid line in figure to the 

right). The other three platform locations used for 

this calculation are placed in positions equivalent to 

that of user platform relative to each quadrant 

(dotted lines in the figure).  

d. Time to platform. The time to the first crossing of 

each of the 4 platform locations (the user platform 

and the three equivalent virtual platforms.  

NOTE: The quadrants can be reported in one of two orders, as determined using 

the Quadrant Display control in the Analysis Settings window: 

e. By Compass: Quadrant data are ordered counterclockwise by compass points NE 

NW SW SE.  

f. By Platform: Quadrant data are ordered clockwise relative to the quadrant 

containing the platform:  

i. Adj L: the quadrant immediately counterclockwise from the quadrant 

containing the platform  

ii. Training: the quadrant containing the platform  

iii. Adj R: the quadrant immediately clockwise from the quadrant containing 

the platform  

iv. Opp: the quadrant opposite the platform  

 Zone Analysis. The percent time spent within N cm of each of the platforms in the 

project is reported. The distance N is set using the Radius control.  

file:///C:/Program%20Files/WaterMaze3/WaterMazeHelp/AnalysisSettings.html
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