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Abstract 
Bathymetric maps are maps that show the topography of the bottom of a lake. The topography is 

shown in the same way that topographic maps describe terrestrial landscape ï with contours. The 

maps are based on depth soundings taken from a boat floating on the surface of the water body. These 

maps are used to calculate a variety of parameters for a lake such as area, perimeter, maximum depth, 

littoral area, and volume. Bathymetric maps are used for a wide variety of environmental assessment 

purposes.  

This document presents the procedures and accuracy standards used to collect data and to create 

bathymetric maps for the Ecosystems Branch of the B.C. Ministry of Environment. This is the third 

version and builds on the work that has come before. Significant recent changes in depth sounder and 

GPS technology provided the impetus for this update. These changes have made this type of 

bathymetric survey easier, more efficient, more accurate and, finally, more affordable. 
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1. Introduction 
This manual describes the standards and procedures for carrying out a bathymetric survey and 

producing a lake bathymetric map according to the B.C. Ministry of Environment Fish and Fish 

Habitat Inventory and Information (FFHII) standards. Bathymetric maps are based on depth 

soundings taken from a boat floating on the surface of the water body. These maps are used to 

calculate a variety of parameters for a lake such as area, perimeter, maximum depth, littoral area, and 

volume. 

The British Columbia Ministry of Environment (MoE) and its contractors collect field data for 

producing bathymetric maps. The data collected can be used by different groups within the Ministry 

for a wide variety of purposes. For example, the Ecosystems and Fish and Wildlife groups use 

bathymetric information to identify sensitive habitats and to ascertain the potential of a lake to 

support fish based on the habitat available. The Water Stewardship Program requires bathymetric data 

for managing water licenses, monitoring existing or potential reservoirs, forecasting river flow, and 

managing watersheds in general. The information generated by bathymetric maps may also be used 

for managing Riparian Management Areas (RMAs), parks, and other land and water-related 

decisions.  Finally, because of their description of habitat and shoal area, bathymetric maps are also 

highly utilized by anglers as an aid to recreational fishing activities. 

This standard specifically presents the requirements for producing a bathymetric map that adheres to 

the Fish and Fish Habitat Inventory and Information (FFHII) standards as part of the 

reconnaissance (1:20,000) fish and fish habitat inventories.  While the information presented 

here may be helpful in collecting bathymetric data for other applications (in the absence of their own 

specific standards, it does not officially cover other uses. The maps produced as part of this standard 

are not designed for navigation and should not be used for that purpose. 

The technology for doing these surveys has evolved over the years. In the earliest days of lake 

bathymetry work in BC, rudimentary maps were created by rowing transects across a lake with a 

knotted, weighted line, lowering the line at set intervals (measured in oar strokes) and then recording 

these spot depths on a map. More recent incarnations of the method used sonar technology in the 

form of the Furuno and Lowrance X- 15 and X-16 sounders, which recorded depth readings on a 

paper (chart) strip. These readings were then manually transferred onto a paper map of the lake that 

was created through airphoto interpretation. In both of these methods, depth contours were manually 

interpolated from the point soundings. 

The more recent incarnation of the method,  presented here, takes advantage of the significant recent 

changes in Geographic Information Systems (GIS), depth sounder and Global Positioning System 

(GPS) technology that have made doing this type of bathymetric survey easier, more efficient, more 

accurate and, finally, more affordable. Recreational-grade fish finders and sounders that combine 

sonar and GPS technology and which can also digitally record data are now available for less than a 

thousand dollars (2009 prices). 

This document outlines the steps involved in planning and carrying out a bathymetric survey in the 

field, post-processing the collected data and creating a final bathymetric map and associated data. Part 

2 describes the pre-field work, including information on how to obtain the required background data / 

mapping, and how to produce lake outline maps. Parts 3 and 4 provide information on survey layout, 

equipment operation, and data recording. Parts 5 and 6 describe preparation of the final map, 

including data processing, bathymetric calculations, and map specifications. A project on Sowerby 

Lake is used as an example throughout the manual. 



Bathymetric Standards For Lake Inventories 

2 March 2009 

Standards and interpretive accuracies that the government requires from all contractors using GPS 

technology are described in The British Columbia Standards, Specifications and Guidelines for 

Resource Surveys Using Global Positioning System (GPS) Technology; Release 3.0, March 2001, 

Geographic Data B.C.  
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2. Production of the Lake Outline Map 

2.1 Aerial Photographs and Satellite Imagery 

Some type of remotely sensed image of the lake (either aerial photograph or satellite image) is 

required to gather information about a lake and to prepare a lake outline map. Hardcopy or digital 

images can be used but because the rest of the process is digital, using digital airphotos or satellite 

images that have been orthorectified will make the process much easier and will feed directly into the 

next phase. This is the recommended method and therefore the one that will be explained here. 

2.1.1 Identifying the best image to work from 

Given the choice, in most instances, working with a digital orthophoto is preferable to working from a 

satellite image. Orthophotos typically have a higher resolution and better detail for differentiating the 

features of a lake. However, if no digital orthophoto is available for the area, a satellite image may 

have to be used.  

Regardless of the acquisition platform (plane or satellite) the best image will be selected using the 

following criteria: 

1. the largest scale image available 

2. the most recent coverage 

3. an image with the least shadow, glare, and other obscurities (i.e., clearest definition of lake 

outline) 

4. a colour image is usually better than black and white. 

To identify the appropriate air photo or satellite image, first determine the location of the lake on the 

most current 1:20,000 TRIM (Terrain Resource Information Mapping) map base. This can be done in 

GeoBCôs iMap by using the 1:20,000 mapsheet grid layer and then turning on the airphoto flight lines 

/ coverage layer to see what the most recent and best resolution images are for the area. Whatever 

image is selected, it must be at a scale large enough and clear enough so one can accurately trace the 

lake outline and locate features when viewed in the GIS. This is also a good time to ensure that no 

bathymetric map already exists for the lake by checking the bathy lake layer 

(WHSE_FISH.BATH_SURVEY_MAP_SHEETS_SVW) in the Land Resource Data Warehouse 

(LRDW).   This step can also be carried out using the Fish Information Data Query (FIDQ)  for those 

that do not have access to the LRDW. 

Once the best image has been identified, import it into the GIS platform (See Section 5.1 and 

Appendix D) and prepare it for digitizing. For government employees and contractors, the images can 

be found in the image warehouse. Other users can find and purchase the images through the GeoBC 

orthophoto discovery / order page. 

2.2 Lake Outline Maps 

Lake outline maps can be used for a variety of purposes as either a hard copy or digital map. For field 

use, a standard laser photocopy of the enlargement on waterproof paper may be used to show cardinal 

points and the location of other useful features associated with the lake (i.e., roads, trails, campsites, 

stream flow directions). This map can also be marked up while in the field to record field photo 

numbers and directions, lakebed substrate types, aquatic plant distribution, shoal areas, and location 

of net and minnow trap sets, limnostation sites, benchmarks, macrophyte beds, fish sightings and any 

other field observations. These points must be transferred to the final presentation version of the 

http://webmaps.gov.bc.ca/imfx/imf.jsp?site=imapbc
http://a100.gov.bc.ca/pub/fidq/bathyMapSelect.do
http://ilmbwww.gov.bc.ca/bmgs/products/imagery/orthophoto.htm
http://ilmbwww.gov.bc.ca/bmgs/products/imagery/orthophoto.htm
http://ilmbwww.gov.bc.ca/bmgs/products/imagery/orthophoto.htm
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digital lake outline map at the end of the field survey. All of these types of features should also be 

captured electronically on the GPS / Sounder unit by using waypoints with comment notes. 

A digital lake outline map (Figure 2.1) is created in the GIS environment by on-screen (or heads up) 

digitizing of the outline of the lake from the digital orthophoto or satellite image. This is saved as a 

polyline feature. This polyline will be used in the QA/QC process of checking the collected data and 

as a boundary in the surface interpolation phase. 

For small to medium-sized lakes, enlarge or reduce the image to fit the standard 8.5" ³ 11" (21.6 ³ 

27.9 cm) sheet (preferred) or 8.5" ³ 14" (21.6 ³ 35.6 cm) sheet, as required. An 11" ³ 14" outline map 

may be used to accommodate a long lake. 

 

Figure 2.1 Example of an outline map of Sowerby Lake that could be taken into the field for 
writing notes on. 
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3. Field Equipment and Operation 
A bathymetric survey requires a minimum of two people: one boat operator and one sounder operator. 

Comments and instructions in this document notwithstanding, users of this manual are required to 

comply with any safety policies, guidelines and practices required by their employers and/or 

WorkSafeBC.  See Appendix C for bathymetry-related equipment and supply list. Some related 

requirements are described below. 

3.1 Lake Survey Form 

If the bathymetric survey is part of a Reconnaissance (1:20 000) Fish and Fish Habitat Inventory, then 

the Lake Bathymetry section (Figure 3.1) of the Lake Survey Form must be completed (see 

Reconnaissance (1:20 000) Fish and Fish Habitat Inventory: Lake Survey Form Field Guide - 

Version 2.0, 2008). The data required includes littoral area, maximum depth, benchmark height, 

maximum water level, and benchmark type and location comments. 

 

 

Figure 3.1 Lake bathymetry section of the lake survey form. 

3.2 Boat and Sounder Requirements 

A watercraft capable of safe operation on the lake being surveyed is required to carry out a 

bathymetric survey.  While this could be a small self-propelled vessel such as a canoe, the most 

common setup is a boat of minimum draft (i.e., inflatable or small aluminum ócar topperô) fitted with 

a short-leg outboard (gas or electric) motor.  The configuration must be suitable for use in relatively 

shallow water conditions when near the shoreline but also large enough to handle any weather and 

water conditions that may arise on the lake being surveyed.  This will be a larger vessel on larger 

lakes where wind and waves can come up quickly.  Whichever type of watercraft is chosen, the 

transducer must be mounted so that it remains at a constant depth (to be accounted for during the data 

manipulation phase) and also far enough away from the propeller to avoid turbulence and potential 

interference in the sonar signal. 

The sounder / GPS unit must also be capable of digitally logging (recording) the collected X, Y 

(surface location), and Z (depth) data for subsequent downloading and import into a GIS package. 

These standards have been developed using a Lowrance LMS-330C that was purchased for less than 

$1000 (2006). Any substitutes must have comparable functionality, features and setting capabilities in 

terms of the GPS (positional accuracy) and sounder (depth accuracy). 

The GPS component of the instrument must be able to differentially correct its position by 

communicating with another reference system ï be it the Coast Guard Referencing Network or the 

United States based WASS system.  The positioning system must also record co-ordinates in a 

standardized format that can be easily translated into UTM co-ordinates.  Finally, the data logging 

component of the system must allow for review and QA/QC of the data.  In other words, there must 

be a data validity field as part of the recorded data string for both the horizontal (co-ordinate) and 
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vertical (depth) which allows uncertain data points to be deleted from the dataset.  See Step 2 of 

Appendix D for how to do this using the Lowrance system. 

Before use, calibrate the sounder according to the manufacturerôs instructions. 

3.2.1 Boat Operation 

For bathymetric surveys, data quality can be compromised by a number of factors. Excessive speed 

can cause turbulence under the transducer, resulting in poor soundings. Going too quickly near the 

shoreline may also increase the likelihood of damaging the boat, motor, or transducer by striking the 

lake bottom (rocks), submerged trees, or other debris. Going too close to the shore is also 

counterproductive because the sounder will often lose the signal in shallow water (<1-2 m, depending 

on the substrate and vegetation). With the Lowrance family of sounders, for example, a lost signal is 

indicated by a flashing depth value showing on the screen. Once this happens, the operator of the 

vessel must slow down and wait for the sounder to óre-acquireô a good signal and for the depth values 

to be valid again. 

3.2.2 Sounder Operation 

Consult the ownerôs manual for details on sounder operation. These will vary widely from one 

manufacturer and model to the next, but keep some general guidelines in mind: 

1. Always test the unit before going in the field (particularly if surveying a remote lake) to 

become familiar with its operation and to ensure that the unit is tracking and recording both 

the location and depth data correctly. There will be many settings to adjust, such as depth 

alarms, chart speed, ping speed, keel / transducer offset, etc. 

2. Set the operating frequency of the sounder to provide the best resolution and detail in the 

soundings. Many of the current Lowrance models feature dual frequency so that the operator 

can select the correct frequency, given the average depth of water that will be surveyed. For 

example, the Lowrance LMS-330C can be set to either 50 kHz or 200 kHz. The 200 kHz 

setting would be for water less than 100 m deep and the 50 kHz setting for deeper water 

because it has a wider cone angle. 

3. Experiment with the sensitivity (also known as gain) settings to ensure that enough echoes 

are being picked up by the receiver. If the sensitivity is set too low, the signal from the 

bottom of the lake will be weak; if the sensitivity is set too high, the receiver will collect too 

much noise and it may be difficult to differentiate detail from the signals. Many new sounders 

have an autosensitivity function that can be handy, but be sure to test it and understand how 

to override it if necessary.  Set the sounding frequency such that you are collecting enough 

data to get good coverage of the lake but not so much that you will be overwhelmed by the 

volume of data to process during map production.  A good rule of thumb is a recording rate of 

one data point per second.  This will result in closely spaced data points in areas where the 

boat speed was low and slightly wider spacing where the boat was travelling faster. 

4. Manual spot soundings should be done at the beginning of a survey to calibrate the sounder 

and make sure the transom offset is correct. Spot soundings are depths taken manually using 

a metre stick or weighted measured line, depending on the depth. 
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4. Field Procedure and Data Collection 
A bathymetric survey involves conducting soundings while traversing the surface of a lake and 

deriving a bathymetric map from the collected data. This was traditionally done by using transects 

that were typically straight lines running from one known point to another. Two types of transects 

were used in traditional bathymetry for sounding operations: E-line and transverse transects. An E-

line (or Exploratory Line) is a sounding transect that traverses the full length of the lake along its 

main axis, and is used to roughly determine the maximum depth of the lake basin. Transverse 

transects were then run perpendicular to the E-line, traversing the breadth of the lake, as parallel to 

each other as permitted by lake morphology, to determine the lake basin topography. 

With the new electronic equipment and software available now, this structured method of parallel 

transects is not strictly necessary. Although it does tend to ensure an even coverage, parallel tracks 

that run back and forth across the width of the lake do not need to be as structured as in earlier 

methods. For example, the transects do not need to be pre-planned on the lake outline map or run 

from one known point to another ï they can go wherever the surveyor wishes so long as there is an 

adequate and even coverage of the surface of the lake in the end. 

The difference between older methods and the current method is that when a GPS unit is integrated 

with the depth sounder and an X-Y coordinate is collected in the same data string as the depth at that 

location, the bottom of the lake is located in three dimensions. In the post-processing / map-making 

phase, the map maker does not have to make the manual connection between X-Y coordinate and the 

corresponding depth. As such, the data collection phase in the boat can be much more unstructured, 

allowing the surveyor to spend more effort on areas of particular interest (the deepest part of a lake or 

perhaps a unique, shallow spawning area by doing repeated passes). Similarly, if large areas appear 

quite uniform, the transect spacing can be increased without fear of misinterpreting the bottom 

profile. 

4.1 Shoreline Cruise 

To begin the depth sounding process, cruise around the lake shoreline to form an electronic outline of 

the lake on the sounder screen. Get as close as possible to the shoreline without hitting bottom or 

submerged rocks or logs. Do not venture into water so shallow as to lose the signal (less than 1m-2m 

depth depending on the substrate).  All of the data logged during the shoreline cruise (also sometimes 

called the shoreline crawl) is used in the production of the final map.  The depths between the 

shoreline crawl ódata trailô and the photo-interpreted shoreline (set at a depth of zero) will be 

interpreted so it is good to get as close to the shore as possible.  Note all inlets and outlets, and a 

general layout of the surrounding terrain, including a good place to locate the benchmark if one does 

not already exist. Use this initial shoreline cruise to conduct a general inspection of the lake shore, 

bays, islands, etc., to identify factors that will affect the final sounding process ï notably aquatic plant 

beds, logs and debris, and extreme shallow areas (including rocks) that may prohibit the use of an 

outboard motor. Record this information on the hard copy lake outline map. 

4.2 E-line 

The E-line is a minimum standard requirement of a fish and fish habitat inventory and must be 

completed even if a full bathymetric map is not a requested product of the inventory. As water 

samples and profile measurements must be taken from the deepest part of the lake (if possible), an E-

line, at the most basic level, provides an indication of the most likely point of maximum depth(s) for 
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locating the limnological station(s). Figure 4.1 shows the most appropriate choice for the E-line in a 

hypothetical lake; additional transects 1 and 2 may be used to determine depth of other basins. 

 

Figure 4.1 E-Line placement on a hypothetical lake. 

4.3 Transect Coverage 

Once the shoreline cruise and E-Line soundings have been completed, the survey team can begin 

doing transects back and forth across the lake, perpendicular to the E-line and working from one end 

of the lake to the other. The exact locations of these transects do not need to be predetermined as in 

previous methods, but some general rules will help to ensure good coverage of the lake. This in turn 

affects the quality and quantity of the data gathered and, therefore, the final bathymetric map. The 

following guidelines should be observed when planning the layout of transects. 

1. Transects should be roughly parallel to each other and as close to perpendicular to the shore as 

possible. 

2. The distance between transects is discretionary, but must always be close enough to allow for 

reasonable interpolation by the 3-D surface generating application during the final mapping 

process. 

3. The more transects, the more accurately the depth contours can be mapped. Generally, the smaller 

the lake, the closer the transects can be. In the case of an irregular lake or one that appears to have 

a complex bottom profile, more transects are required to determine the shape of the lake bottom 

and water volume. 

4. All areas of the lake must be mapped, but particular emphasis should be placed on headlands, 

bays, bedrock outcrops, rock pinnacles, shoals and islands, if any. 

5. Where depth permits, transects should also provide good coverage of all significant embayments. 

6. While establishing and completing the map, the survey team must continually monitor the results 

and conduct additional transects as required (e.g., in areas exhibiting dramatic differences in 

depths for two adjacent transects) to produce an accurate and detailed end product. If adjacent 

transects give highly disparate readings, speed should be reduced and, if necessary, readings 

confirmed with a weighted line. A transect or pass perpendicular to the original tracks can also be 

useful in corroborating or rejecting the data collected in the earlier tracks. 

4.4 Spot Sounding 

Spot soundings are depths taken manually (a metre stick or weighted measured line) in places where 

it is impractical, unsafe or impossible to run a transect. For example, spot soundings would be taken 

in a shallow area around a small island that has a shoal area covered by water, but too shallow for 

boat or sonar. Occasionally, spot soundings are used in densely vegetated aquatic areas because the 

1

2

"E" line
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sonar cannot pick up a signal. Generally however, in the case of the shallow areas between the 

shoreline cruise route and the actual shoreline, the interpolation routine sets the shoreline at 0 m depth 

and then interpolates between that and the first set of readings that may be offset by 2 to 5 m linear 

distance (average ï depends on bottom profile) into the lake. Manual spot soundings should also be 

done at the beginning of a survey to calibrate the sounder and make sure the transom offset is correct. 

4.5 Referencing Depth Soundings with a Benchmark 

Depth soundings obtained from a lake are specific to the lake level at the time of the survey. Lake 

depth may vary through seasonal events such as flooding or evaporation or with developments over 

the course of time (e.g., development or breaching of beaver dams or natural debris plugs). Therefore, 

all depth data must be referenced to a permanent object, called a benchmark, which can be traced over 

time. 

A benchmark can be any immovable structure around the lake, such as a permanent dock or booming 

chain anchor bolt. The preferred marking is a small eyebolt and tag, fixed in a bedrock crevice with 

epoxy resin, and this method should be used where possible. Another common method for 

establishing a benchmark in a fisheries survey is to drive a large spike, leveled horizontally, into a 

mature, healthy tree near the waterôs edge and to clearly mark it with a blaze and/or paint. A spike in 

a tree must be clearly marked because it can present a hazard to loggers or other users. If a benchmark 

already exists at a lake, then all new depth data must be referenced to it, even if a new benchmark is 

established. Generally, benchmark height is set 2.0 m above the current water level. 

Precisely record the location of the benchmark (including height above and distance from shoreline at 

time of the survey) on the Lake Survey Form so that it is easy to locate and use as a reference point in 

future investigations. Also, photo-document and mark the benchmark location on the lake outline 

map. 

After installing the benchmark, measure and record its vertical height above the water surface. The 

simplest and most appropriate method for lake surveys is to use a line level. This is a small 

(pocketsize) bubble level that can be suspended from light line. One end of the line is attached to the 

spike or eye at the benchmark and the other, with the level attached, is held parallel to and over the 

water surface. The level should be placed exactly in the middle of the line. This is to compensate for 

the sag in the line. The vertical distance is then measured using a metre stick or tape. 

A sighting level (Locke level, Abney level, precise level) or a clinometer (Balkwill and Coombes, 

1994) can also be used in lieu of a line level to measure the benchmark height. A clinometer should 

only be used if the benchmark is within 3 m of the observation point. For greater distances, more 

precise instruments should be used. The surveyor stands at the water edge and locates the benchmark 

placement from a horizontal sighting. The height above the water level will represent the distance 

between the level of the surveyorôs eye and the ground or water surface. 

4.6 High-Water Mark 

Estimate the normal high water level of the lake also when taking benchmark height measurements. 

The high water level is usually considered the mean maximum over a two-year period, using staff 

gauge measurements. If gauges and the previous yearôs levels are not available, examine the shoreline 

for any plain rock faces or trees near the water that show evidence of water level heights. 

A high water level that is often reached will leave a mark in the lichens on a rock face. Some lichen 

thrive on being submerged in vernal flooding while others expire on a dayôs inundation. Wave action 

will also clean away some weathering debris so there may be a band that is relatively plain with a few 

excursions above it that are faintly visible. Measure this bandôs height above the water level as 
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accurately as possible. If there are no clear indicators on the rocks, then examine tree trunks for 

evidence. In many areas, ice will damage trees if the maximum levels are reached in cold weather. 

These marks are clearly visible, and their heights easily measured. If the survey is done shortly after 

spring freshet in an area where the trees are releasing pollen, mud, needle, or pollen lines may be 

visible. If you know whether this high water event is normal, subnormal, or above normal, then use 

the mud, needle, or pollen line to approximate a high water level, using other indicators as tools. 

Other indicators are driftwood berms, driftwood or floating grasses caught in shrubs, small wave-cut 

benches in side slopes, erosion under trees (where extreme shade has kept the ground bare) and small 

scars on the forest floor, as well as differences in vegetation, especially ferns, mosses, graminoids, 

and herbaceous plants. 

4.7 Final Transect Map 

The final transect map is produced in the office after all sounding observations and recordings have 

been gathered. It is based on the layout of the transects and spot soundings used and is created by 

overlaying the georeferenced data points on the digital image of the map. Figure 4.2 shows the final 

transect map for Sowerby Lake. 

The transect map should show the following: 

¶ Transects, shown as a series of data points, the separation between them will show the speed of 

the boat during different stages of the survey. 

¶ The direction of travel, marked with a short arrowhead at regular intervals. 

¶ Spot soundings, accurately positioned and depth shown. 

¶ Shoals, rocks, and other stationary hazards. 

¶ Benchmark location. 
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Figure 4.2 The final transect map for Sowerby Lake. 

  



Bathymetric Standards For Lake Inventories 

12 March 2009 

 



 Bathymetric Standards For Lake Inventories 

March 2009 13 

5. Preparation of Final Bathymetric Map 
The final bathymetric map (hardcopy and digital version) is the main product of this process. It 

assimilates and displays all of the point data collected in an easily interpreted format that users are 

familiar with. Bathymetric maps use contours or lines of equal depth to illustrate the topography of 

the lake bottom that is hidden below the water. 

5.1 Generating the Final Map 

The final bathymetric map for Sowerby Lake is shown in Figure 5.1. This map was produced using 

the technique outlined in Appendix D, which uses various computer software packages to achieve the 

final result. Generally, the workflow involves the following steps: 

Step 1. Collect the XYZ data while traversing the surface of the lake in a boat (Section 4). 

Step 2. Export this data from the data logger / sounder/ GPS unit into a spreadsheet and prepare it 

for importing into a GIS package. 

Step 3. Spatially overlay the data points on top of an orthorectified image in the GIS package to 

ensure the correct location for the data and to QA/QC all the data points. 

Step 4. Export the ócleanedô data points into a 3-D surface generating package (such as Surfer) 

and interpolate between all the points to create a ógridô or ówire frameô of the lake bottom. 

Step 5. Use the ógridô file to generate contours and then import the contours back into the GIS 

package. Select an appropriate contour interval and then overlay the contours on the 

digitized outline of the lake (shoreline) to create the final bathy map. The placement and 

smoothing of contours by computer is strictly mathematical, but may require some 

adjustment by a trained person with respect to the geomorphology of the basin. With 

respect to contour intervals, it is important to select an interval that is small enough to 

provide an adequate description of the lakeôs bathymetry, but not so small as to create a 

cluttered map. In every case, however, the 6-m contour must be mapped, where the lake is 

deep enough. In the example of Sowerby Lake, since this is a relatively shallow water 

body for its area, there is room to use a 1-m contour interval and show each of the 11 

contours without too much crowding or clutter (Figure 5.1). 

Note: Although some bathymetric programs may use smaller contour intervals to derive more 

accurate lake volume measurements, the production maps should conform to the rule of thumb 

given above. 

The detailed steps associated with this process with specific instructions for Lowrance (SonarViewer), 

ESRI (ArcMap), Microsoft (Excel) and Golden Software (Surfer) software packages are outlined in 

Appendix D. Although users are not required to use these specific software packages, they must be 

able to replicate the functionality and results generated in the examples. 
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 Figure 5.1 The final bathymetric map of Sowerby Lake. 

The steps above will provide the basic outline of the lake and the contours that fall within that area, 

but the map also requires other components, including a text box, north arrow, index map, etc. The 

details of what is required to complete the map are included in Section 6.2 Bathymetric Map 

Checklist. An example of a final bathymetric map text box is shown in Figure 5.2. 

 

Figure 5.2 The bathymetric map text box for Sowerby Lake. 


