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Introduction 
In 2009, Ta’an Kwäch’än Council (TKC) embarked on a multi-year project to learn how the 

temperature of waters in the TKC Traditional Territory (TKCTT) is changing.  With funding 

from Indian and Northern Affairs Canada, Climate Change Adaptation Program, TKC began a 

multi-faceted project that included data logger based surface and ground water temperature 

monitoring.   Recognition of the value of encouraging others within the Yukon River watershed to 

gather comparable data resulted in the initiation of this ‘how to’ document.

Consistent approaches in the design and implementation of surface and ground water 

temperature monitoring projects allows information sharing between governments, agencies 

and interest groups.  Analysis of data so collected may inform managers and leadership of 

how change is occurring, support projections of future local and watershed-level changes, and 

contribute to climate change adaptation and planning.

The  Guidebook for the use of Data Loggers to measure Water Temperatures in the Southwest 

Yukon (the Guidebook) provides guidance in the collection of high quality data on ground 

and surface waters in the south west Yukon Territory with a focus on the TKCTT.  The principles, 

however, are generally transferable to the remainder of the Yukon River watershed.  The 

Guidebook will allow updates to accommodate advances in technology and understanding.  The 

date shown in the header indicates the edition.  The sections of the Guidebook with information 

relevant to field work may be printed separately and taken to the field.
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Background
Water temperatures are important or critical to fish and other organisms that live in surface 

waters such as streams, rivers and lakes.  Temperatures have direct and indirect effects on the 

growth, reproduction and well-being of all cold-blooded organisms.  Water temperatures may be 

more important at some times of the year and for specific life processes, and less so at others.  A 

holistic understanding of the effects of temperatures, and of any trends in temperatures, requires 

monitoring which spans all seasons.

Information collected through stream temperature monitoring may indicate which areas of a 

watershed are more susceptible, or more likely to increase in temperature due to climate change.  

Important to the management of cold water fish such as salmon, it may indicate the location of 

temperature refuge areas, for example, where stream temperatures are moderated by ground 

water sources. This knowledge may determine current management decisions and guide the 

process of climate change adaptation.

Ground water is defined broadly.  It includes both long and short term (hyporheic) types.    

“Discharges” are where water returns to the surface from underground.  The discharging 

waters are warmer than surface waters in winter and cooler in summer.  They create pockets of 

habitat where fish and invertebrates may overwinter.  During the summer they provide thermal 

refuges where fish such as lake trout and possibly migrating adult salmon escape warm water 

temperatures.

Surface and ground water temperatures have not been consistently monitored in the TKCTT or in 

the Yukon River Basin of which it is a part.  This was largely due to the difficulty in collecting high 

quality water temperature data.  In recent years, there has been a technological revolution which 

has resulted in the availability of inexpensive and reliable electronic data loggers.  They are easy 

to use and durable. They may be set and left unattended to collect data for months and even 

years.   As an example, a Tidbit v2 data logger will collect temperature each hour for 5 years.

A result of the process of settlement of Land Claims in the Yukon has been recognition of the 

value of communities in monitoring and managing local resources.  Some local resources, such 

as water, cross boundaries between communities.  The Yukon River watershed has numerous 

communities.  The main river and tributaries flow through a number of jurisdictions.  If data 

is collected in a similar manner throughout a watershed, communities will have a common 

language to share information and develop knowledge.

This is important in this time of changing climate.  We see changes in the behaviour of water 

and of fish but are unable to describe them scientifically due to a lack of quantitative data.  This 
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slows the process of adaptation, as proposed activities cannot be supported by data.  Collecting 

data now that is representative, repeatable and comparable will allow people in the future to 

understand the direction and rate of change.

By being representative, the data can be used to determine and describe trends at the site where 

the logger was located and at similar sites or types of surface or ground water discharges.  It will 

not be necessary to have data loggers in each stream or ground water discharge area.

By being repeatable, on-going or periodic monitoring can be conducted at the same sites.  If the 

original site has been disturbed, an alternative site with the same characteristics may be chosen.  

The strongest of data sets are those where data is collected for a long time at the same place, in 

the same manner and to the same standards.

By being comparable, the data collected at one site can be compared to data collected either at 

the same site at a different time or at another site.  The data can be used to determine changes, 

or trends, over time or to determine the differences between sites which may be distant or at 

other elevations.

The Guidebook describes how to design, plan and implement ground water and surface water 

temperature data collection projects which meet these three objectives.  It also explains how to 

store and manage the data collected so that it will be secure and available for future users.  

The Guidebook is specific to projects monitoring temperatures of ground and surface waters 

that are most important to the portions of the aquatic environment that support fish.  The 

information may also be of use to those with other interests in water, including intermediate 

environments such as riparian areas, or various types of non-fish bearing wetlands or pond areas.  
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Organization of the Data Logger Guidebook
The Guidebook has four sections.  The first section describes Project Design Planning.  It sets 

parameters required to ensure project implementation is smooth, safe and efficient.  Planning 

activities are listed below and discussed in more detail in Project Design Planning.  

 

•	 Objectives or any contractual obligations to funders are reviewed to provide the framework of the 
project; 

•	 Potential candidate areas are identified; 

•	 Human and material resources necessary to conduct the project are determined;

•	 Contingencies are identified to accommodate adverse environmental conditions or staffing 
changes;

•	 A “Project Plan” is prepared detailing all intended activities.     
 

The second section describes Project Implementation – First Year.  This phase is primarily 

conducted in the field.  It includes all activities up to the point when all the data loggers for the 

project have been deployed.  Implementation activities are listed below and discussed in more 

detail in Project Implementation – First Year.        

  

•	 Field equipment required to deploy and retrieve the loggers is determined and acquired;  

•	 Data loggers are calibrated, set up, and triggered;

•	 Monitoring Stations are determined, and data loggers deployed;

•	 Data logger deployments are documented, including locations of Monitoring Stations;

•	 If data loggers are retrieved, they are replaced (as appropriate); 

•	 Data are downloaded, corrected and stored;

•	 Project Plan is updated to describe activities conducted.     
 

The third section describes Project Implementation – Ongoing. This phase varies depending 

on the purpose of the project: for a simple, short term single deployment it will only include 

retrieving the logger.  For a longer term, multiple site project this phase will be more complex.  

The following list is for a more complex project.       

 

•	 Project Plan is reviewed, including human and material resource planning;

•	 Data logger inventory is checked, and loggers are calibrated, set up and triggered;

•	 Data loggers are retrieved and replaced (as appropriate);
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•	 Data are downloaded, corrected and stored;

•	 Project Plan is updated to describe activities conducted. 

The fourth section describes Data Management.  This phase extends from the download 

of the data onward.  Activities are summarized below and discussed in more detail in Data 

Management. 

•	 Data are corrected;

•	 Tombstone information is entered;

•	 Recommendations are made for data storage and distribution. 

Project Design Planning
Project planning is the first step in a water temperature monitoring program. The goal of the 

program - what you are trying to achieve - must be clearly defined. With this clearly stated, the 

equipment, people, skills and time needed can be identified and allocated.  Questions that 

should be answered in the initial planning stage include:     

 

1. What is the question I am trying to answer? How much information is required to answer 
 that question? 

2.  What are the resources essential to the success of the program (equipment, people, time)?

3.  How much money is required and how will the program be funded?

4.  How many data loggers are required? Where will they be deployed and when?

Budget and Funding Considerations
The costs of implementing a temperature monitoring program include purchasing the 

equipment (temperature data loggers, housing, anchors and other miscellaneous gear for 

securing them and the required software for downloading the temperature data), transportation 

to deploy and retrieve the loggers (boats, truck etc) and capable personnel to complete the work. 

First year expenses are expected to be higher than subsequent years as much time will be spent 

the first field season in choosing locations to deploy the loggers, training staff and purchasing 

the loggers.  
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In calculating the number of data loggers to purchase, equipment failure or loss must be 

considered: a loss rate of 10% per deployment is reasonable.  Enough loggers should be 

purchased to provide redundancy and allow for replacement, servicing, etc.  As a working 

guideline, 2 loggers should be deployed at each site or station, and an inventory of between 50% 

and 100% of loggers deployed should be retained as spares and replacements.  As an example, 

a project with 10 sites would have 20 loggers deployed.  Between 10 and 20 loggers would be 

purchased and readily available for replacements.

There may be opportunities to acquire start-up project money through external funding 

programs.  All funding programs have requirements which must be met in the application, 

award and reporting process.  Incorporation of the funder’s requirements into the Project 

Design Phase ensures obligations are met.  Working closely with the funder’s representative is 

recommended to build a common understanding of these requirements. Furthermore, it is likely 

that environmental conditions will not allow some of the activities proposed in the application 

to be conducted.  Funders will usually accept modifications to a project if the modifications meet 

the funding program’s requirements.  It is useful to determine how to go about requesting any 

amendments to the contract or agreement.

Field Considerations
A basic concept of field project planning is that easily accessed sites are inexpensive to sample, 

and that difficult to access sites are expensive to sample.  Another concept is that sites that are 

safe to access and sample will require less staff.  The staff will not need to be as highly trained and 

qualified as for sites which are hazardous to sample.  Project planners should therefore remove 

the difficult to access and hazardous sites from consideration unless there is a compelling reason 

to sample there.  This will include most high elevation and remote areas.

The remaining areas will be generally be in valleys.  They will be near roads or trails or will be on 

or near rivers and lakes.  Staff or colleagues will generally be familiar with most of the area and of 

any issues with accessing any specific lands or trails, for example, washed out trails or private land 

holdings.  There are a few physical characteristics of land and water that are useful to consider at 

the planning phase.  These are listed below:

Mixing zones of large rivers and tributaries.  Waters of different temperatures or densities do not 

mix easily.  Some tributaries do not mix for a long distance.  Sections of river bank less than 5 

kilometres downstream of, and on the same side of, the mouth of tributaries should be removed 

from the potential candidate areas.
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Examples of tributaries entering larger rivers and not mixing immediately.  To the left, Brown’s Creek enters the 
Fortymile River, and to the right, Clear Creek enters the Stewart River.

 

Existing polyna at outlet of Lake Laberge. Note that there is little current. The water remains open due to warm 
water flowing from the lake. 

Rivers downstream of the outlets of low altitude lakes.  Flow from lakes is a mix of surface water 

and water from deeper in the lake.  The deeper water will be about 4°C all year.  The surface water 

will be warmer in the summer and colder in the winter.  In the winter the warmer, deep water 

mixes with the colder surface water resulting in open water at the lake outlet.  This is known as a 

“polyna”.  A data logger set right at the lake outlet may record the temperature of surface water 



8D a T a  L O G G E r  G U I D E B O O K

at one time and water from deeper in the lake an hour later.  The section of a river less than 2 

kilometres downstream from the lake outlet should be removed from potential candidate areas. 

Smaller Streams Flowing from High Altitude Lakes

The outlets of some high altitude lakes freeze under certain conditions.  This may result in 

low winter flows and very high spring floods.  Data loggers may be lost in the flood, and the 

temperature collected will not be representative of a wider range of streams.  Streams that flow 

through lakes at or greater than 1000 metres above sea level should be given a lower priority 

than streams that do not flow through high altitude lakes.

Smaller Streams and Beaver

Smaller streams are vulnerable to beaver damming.  The dams change the characteristics of their 

flood plains.  Data loggers set in the stream may be in beaver ponds or buried in the dam when it 

is time to retrieve them.  To reduce the risk of this occurring, identify potential candidate areas 

where the stream flows through coniferous forest. 

 

Profile of a lake outlet in winter.  Water flowing just 
under the ice cover would be just above 0°C, and the 
water from near the lake bottom would be about 4°C  
The outlet would therefore remain open all winter.

The forest around this section of Klusha Creek burned 
in the late 1950’s.  Salmon spawned in the creek near 
the top of the photo until 1963.  Aspen replaced the 
spruce and beaver moved in.  This photo was taken in 
1999.  Beaver dams dominated the creek. 
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Profile of a lake outlet in winter

Water flowing just under the ice cover would be just above 0°C, and the water from near the lake 

bottom would be about 4°C.  The outlet would therefore remain open all winter. The forest around 

this section of Klusha Creek burned in the late 1950’s.  Salmon spawned in the creek near the top of the 

photo until 1963.  Aspen replaced the spruce and beaver moved in.  This photo was taken in 1999.  Beaver 

dams dominated the creek.

Alluvial fans and ground water discharges

Alluvial fans are formed where a stream enters a larger valley from higher ground.  The stream 

carries material from the high ground and deposits it in a fan shaped deposit on the valley floor.  

The larger, heavier rocks are deposited close to the valley wall.  The fan grows over thousands of 

years.  In time the top of the fan is covered with finer materials such as sands, silts and organic 

soils and vegetation.  Stream flow goes underground at the top of the fan.  Most of the water 

generally re-surfaces in springs or ground water discharges at the toe of the fan.  Some will 

resurface in the streambed in the lower part of the fan.  Surface water temperatures should not 

be measured on the lower parts of alluvial fans.  However, the toe of alluvial fans are excellent 

areas to look for ground water discharge sites.

A vertical air photo of an alluvial fan on the Nordenskiold River.  Note the tributary valley above the highway.  The 
alluvial fan is made up of sediments carried from that valley and deposited in the semi-circular forested area below 
the highway.  The Nordenskiold River channel has been pushed to the far side of the main valley.
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Cross-section of an alluvial fan.  Water flow is shown by arrows.  The arrow in the upper right indicates water 
flowing down the tributary channel.  The water then enters the coarse material at the bottom of the fan and flows 
through it to the toe of the fan on the lower left. It emerges as springs that support rich vegetation.

Meandering Rivers 

Meandering rivers are usually underlain by gravel deposits.  Water flows underground between 

the meander curves.  Temperatures can therefore vary between sites.  Data loggers set in 

meandering streams should be located at sites where surface water is likely to enter the ground, 

such as the downstream outside edge of a meander curve.  Areas with meandering channels 

should have a lower priority for potential candidate sites than those with straighter channels.

Plan view of a meandering river.  White arrows show surface water flows.  Dotted arrows show probable ground 
water flow paths.
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Human resources

Human resources should be identified.  This includes the staff to be used, their technical 

capacities, and the qualifications required to meet health and safety standards.  Once candidate 

areas have been identified, the personnel time needed to carry out the field work may be 

estimated.  If a number of Monitoring Stations representing different types of stream or ground 

water discharge can be set in the same general location, travel time will be minimized.

Staff turnover is always possible.  The project should be documented so that another staff 

member can take it over with a minimum of disruption.

Material resources and Scheduling
Material resources include the loggers and associated equipment needed to set and secure them.  

A list of the equipment is provided as Appendix A.  Vehicles and boats will need to be available 

at the time the data loggers must be set.  Timing will depend on the specific purpose that the 

logger is being set for.  As a guideline for the TKCTT: 

Loggers set in ground water discharges located on beaches and loggers set in rivers – early June, 

before the water levels have risen.

Loggers set in small streams – mid to late June, as small streams in the TKCTT often have shore 

fast overflow ice until the spring freshet starts.  During the freshet, even small streams may be 

dangerous to work in.  Another consideration is access, as trails may be impassable earlier.

Water temperature monitoring projects take place in uncontrolled and unpredictable 

environments.  Contingency planning anticipates possible challenges and identifies alternatives.  

As an example, an unusually wet summer might mean that some preferred sites will not be 

accessible.  Examples of alternatives would be to deploy loggers in a less preferred site, or to 

deploy loggers at the same site later in the year.  Contingencies should be listed in the Project 

Plan where they will be accessible to field and management staff. 
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Project Implementation – First Year

Data Loggers

There are a number of different makes and types of data loggers capable of underwater 

deployment.  The TKC have chosen the Onset Tidbit v2. The Tidbit v2 is part of data collection 

system which includes the data logger and a base station which connects to a computer.   A 

shuttle is also available.  Licensed software is required to set up and trigger (turn on), and 

download the loggers, and includes product support.  Instructions are provided with the 

software and with each logger. 

Regardless of the type chosen, the data loggers and associated equipment should be purchased 

well in advance of the proposed date of deployment.

Data Logger Set Up

Prior to deployment, each data logger needs to be calibrated.  The logger is triggered to read 

each minute and then put in a container filled with ice into which cold water has been poured.   

The logger is removed after one hour and read.  The reading should be at or very near 0.0° celsius.  

A number of loggers may be calibrated at one time.

Set up of loggers for deployment is simple.  All that has to be done is to tell the logger the 

frequency, or interval, to measure the temperature at and when the measurement is to be made.   

The standard for frequency of reading is:

Once per hour, on the hour (ie at 0100, 0200, 0300, etc). 

The data logger must be triggered to start the measurements. Recommendations for triggering 

the data logger are:

Trigger the data logger at set up.

This will ensure that it has been triggered.  Any readings from before it is placed in the creek can 

be deleted after the data has been downloaded.
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Field Deployment

General

Tidbits deployed in surface water are best placed in a flow-through housing.  This will shield it 

from direct sunshine and from hitting the stream bottom.  It will also provide protection from 

any rocks, sticks etc. which are moving downstream during high flows.  A piece of black 1.5 inch 

(inner diameter) PVC pipe about 12 cm long works well.  The pipe is drilled completely through 

at 90 degree angles near the top and bottom.  Metal core plastic coated clothes line is threaded 

through a hole on the top of the housing and one on the bottom.  Clothes line is preferred as it 

is tough and will not wear out.  The clothes line is then tied to the weight.  The weight should be 

heavier than the rocks on the stream bed, and should blend in with it.  A worn out bucket tooth 

from a hoe or loader is ideal, as it is heavy and has holes in it to tie to. 

2

3
Preparing data loggers for deployment.  Bricks were 
strapped together for a weight.  Clothes line is tied to the 
bricks by feeding it though the holes drilled in the housing.  
The loggers are double strapped in, with one at the top 
and one at the bottom of the housing. 
 
By step 3, the data loggers are now ready to be deployed.  
The housing has been slid down the clothes line to the 
weight.  Note the black strap on the top of the housing to 
keep it from sliding back up the clothes line.  The ends of 
the straps have been trimmed and all loose ends tucked 
away.

1
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If the site is located at some distance from the vehicle, a section of inner tube filled with rocks 

and tied off at each end can be used.  The housing is then slid down the line until it touches the  

weight.

The loggers are secured individually inside the upper part of the housing with zap-straps or 

braided (not twisted) cord.  Braided cord is stronger than twisted cord.  The clothes line is 

attached to the upper part of the housing.  This will keep the housing from sliding up the line. 

The Tidbit, weight and housing need to be tied to a solid object above the water level.  The 

line should be located on the stream bed and bank so that it cannot snag woody debris or ice 

travelling down the stream or river.  There should be no loops in the line.  If it is tied to a tree, it 

must be tied at the ground level.  The line should be well hidden.

Site Identification

The planning phase identified candidate areas where monitoring sites could be established.  

The implementation phase determines exactly where and how the loggers will be set within 

the candidate areas.  As soon as the data loggers have been deployed, the site becomes a 

Monitoring Station.  The same concepts as the planning phase apply: the data collected must be 

representative, repeatable and comparable.  Additionally, data logger security must be a primary 

consideration: if the data logger is missing, the data will be lost.

An ideal ground water discharge Monitoring Station will have relatively large volumes of water 

flowing from the ground all year round.  The water will be clear and odourless.  Plants and 

animals will live in the water.

An ideal surface water Monitoring Station will not be directly affected by upstream tributary 

inflow, ground water discharges or lake outlet effects.  The stream bed and banks will be stable, 

and there will be pools or other slow, deep areas in the stream where the data logger may be set.  

It will be in a location where people do not go, or where the data logger and line may be hidden 

from any people who travel past it.  The data logger will be unlikely to be disturbed by animals or 

fish such as beaver or spawning salmon.  It will be easily and safely accessible when it is time to 

retrieve the logger, and replace it as necessary.

The following section is split into three sub-sections.  The first describes how to identify ground 

water discharge areas and how to set a data logger there.  The second provides guidance for 

setting data loggers in rivers.  The third provides guidance for setting data loggers in streams. 
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Ground Water Discharges 

The following indicators are useful in finding ground water discharge sites:

Flows from the stream or river banks or onto beaches.

Sometimes it is obvious that the flows are from ground water.  If you are not sure, stick a 

thermometer (a digital thermometer with a probe is best) into the ground where the water 

appears to be coming out.  Temperatures of most surface waters at mid day in the summer will 

be over 10°C.  Ground water discharges will rarely exceed 5°C. 

Areas of of stream or river bank that do not freeze in the winter or always thaw first during the 

spring. 

The ice does not form or melts early as a result of warmer ground water discharging into the 

stream. Identification of these areas relies on the knowledge of staff and local people. 

Ground water discharges on the banks of the Yukon River downstream from Whitehorse.   Both banks have open 
water leads throughout the winter every year.
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Long, thick strands of green algae attached to the stream bed in summer at specific points or 

areas.

The algae grow as a result of nutrients carried to the stream by the ground water.  Confirm with a 

thermometer.

Algae growing in a nutrient rich water discharge area flowing into a stream.

Clumps of thick, short moss growing on the stream bottom or on rocky soils on the stream 

bank.

These are called swamp-seep mosses.  Most cannot tolerate complete freezing.  If these mosses 

are in a stream it means that the stream does not freeze in that location.  If it is on a stream bank, 

it is likely that the frost does not penetrate far into the ground due to ground water seepage from 

below.

Swamp-seep mosses growing in a ground water discharge zone on McIntyre Creek.  The photograph was taken in 
early April. 
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Presence of Yellow Monkey Flower or other frost-intolerant plants.

Many types of frost-intolerant plants live in areas where there are long term ground water 

discharges with relatively constant flows. Most of the plants are difficult to identify.  Yellow 

monkey flower is the most obvious in the TKCTT.

Follow These Guidelines When Looking for Sites:

Do: look for long term, high volume ground water discharges with a high volume of flow.  An 

ideal area for sampling will have water flowing from the ground and be at least half covered with 

moss.  It will be golden with blooming Yellow Monkey Flowers between late June and late July.  It 

will always be snow and ice free.

Do: look for small, clear water flows into streams and rivers and follow them back to see if there 

are ground water discharges.

Do: look along the bottom of the escarpments at the edges of flood plains.  Ground water often 

discharges at the bottom of escarpments. 

Do not: place loggers in ground water discharges that have milky water, a suphur smell, or do not 

have plants or insects living in the discharge zone.  These types of ground water usually contain 

substances that are not beneficial to the aquatic environment. 

Do: bury the logger in the ground water discharge area.  A depth of 20 – 30 cm (8 inches to a 

foot) below the surface is recommended.

The same site as the seep moss photo, but taken in early July when the Yellow Monkey Flowers are in full bloom.  
This is an ideal site for monitoring discharging ground water.  Yellow Monkey Flower will only grow in areas that do 
not freeze.
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Marwell wetlands near Whitehorse.  Ground water discharges from the escarpment at right begin just this side of 
the Two Mile Hill.  The discharges at the lower right of this photo are high quality.  The discharges further away are 
of much lower quality.

Deploying a data logger at a ground water site.  The logger is set near a prominent and permanent feature.  In the 
left photo, the shovel blade indicates the depth of gravel that has been loosened.  In the center photo, the housing 
and loggers have been buried.  A braided cord is attached and looped.  In the right photo, the cord has been 
buried and the site smoothed to look natural.

1 2 3
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Do not: use a weight. The logger will be buried and will be perfectly secure.

Do: tie a piece of light braided cord to the container and to the logger, then bury a loop of the 

cord just under the surface of the ground.  Buried data loggers can be very difficult to relocate.  

The loop of cord will make it much easier to find when it is time to retrieve it. 

Do: try to bury the logger near a large rock or some other feature which will be recognizable in 

the digital photographs you take to document the site.  This will assist in retrieving the logger.

Do: mark the site where the logger was deployed in some manner to allow the logger to be 

retrieved.  This will really depend on the site.  If the site is on a beach it will be difficult. If there are 

trees on each side, two trees may be blazed and a measuring tape stretched across.  The distance 

between the trees is measured.  The logger is then buried under the tape, and the distance from 

one of the trees is noted.  Importantly, the marks should be set so only you or who ever will 

retrieve the logger know what they indicate.

Rivers

These are defined as being  navigable by power boats, including outboard jets.

Follow these guidelines when looking for sites:

Do: set the loggers before water levels rise in the early summer.  This will allow you see whether 

there are any ground water discharges on the bank.  It will also be easier to determine the depth 

of the water near shore, and how far down the bank ice extends in the winter. 

Do: set loggers on straight channels or the outside of bends if the channel is stable.  These areas 

have the lowest risk of underwater ground water discharges or channel change.

Do not:  set loggers on the inside of bends, particularly where there is a gravel or sand bar 

between the vegetation and the water’s edge. There is a risk that the logger will be buried, or that 

people will find the line and disturb the logger.

Do:  set loggers where there are stable banks or inactive cut banks.  An ideal site has a mature 

spruce forest on top of the bank, willow or other shrubs on the bank, and a relatively steep bank 

leading to deep water.  An inactive cut bank has a well developed band of vegetation.

Do not:  set the loggers under an active cut bank. An active cut bank is where there is little or no 

vegetation between the water’s edge and the river bank. 
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Do: use a relatively heavy weight.  Once the line and weight are attached, the logger can either 

be deployed from a boat or thrown out into the channel from shore.  The slack is then pulled in 

between the logger and the water’s edge.

Do: bury the line so that it cannot be seen from the river.  People are curious and will disturb the 

logger.  It’s best to avoid this by hiding all sign that the logger is there.

An example of a stable site.  There is a mature spruce forest on top of the bank, poplar and willow on the bank, and 
a stable beach. 

Streams

These are defined as being too small for power boats, including jet outboards. 

Do: set the loggers when it is safe to do so.   Many streams have high water in the spring or after 

rainfall events and are unsafe to work in. Plan to deploy the loggers after high water.

Do: set the logger in a stable section of stream. This will reduce the risk of the logger being lost 

through washing away or being buried.
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Tatchun Creek is a relatively small stream and can usually be worked in safely.   At spring high water such as this it 
could kill you.  Plan to avoid potential high water events.

There is a deep scour hole behind the logs in the center of the photo in which a logger has been deployed.  The 
logs are stable, as willows and grass are growing on them.  This is a good type of place to set a logger.

Beaver dam complex on Fox Creek.  The section of stream on the bottom left was impounded behind a beaver 
dam.  When the dam broke, the pond drained.  Note the unstable channel.  The large dam in the center of the 
photo has broken since this photo was taken, and a new dam built further upstream.
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Do: try to set the logger in an area unlikely to be dammed by beaver. Look for areas where the 

stream flows through an older spruce forest which extends to the top of the stream bank.  These 

areas have the least risk of beaver damming.  Also, the age of the trees shows how long the 

stream channel has been stable.  

 

Do not: set the data loggers in areas where ice does not form along the bank in winter.  The ice 

does not form due to the warm ground water discharging below it.  This depends on staff or local 

knowledge. 

Do: set loggers on straight channels or the outside of bends if the channel is stable.  The 

downstream end of the outside of a bend is the preferred location.  This reduces the potential for 

underwater ground water discharges affecting the water temperature

Do: set the logger on the same side of the stream as the access to the site is located. The stream 

levels may be too high to safely cross the stream when you return. 

Do not: set loggers where there is a gravel or sand bar between the vegetation and the water’s 

edge. There is a risk that the logger will be buried or that people will find the line and disturb it. 

Do not: set the loggers in locations where there are ground water discharges into the creek.  The 

ground water indicators listed above should be used to identify ground water discharges. 

Do: set the logger in a relatively deep, slow section of stream and, if possible, in an eddy or 

behind stable large debris. This will reduce the risk of the logger being washed away in high 

flows.

Do not: set the data logger within the footprint of a recent beaver dam.  Flow paths will change, 

and the data loggers may be dewatered, buried in sediment, or left in a backwater area instead of 

the stream. 

Documentation
The following list is the documentation required for the information you collect to be usable in 

the near and distant future.  Appendix B is a form which can be printed on water proof paper for 

use in the field.  Always leave the completed documentation forms in a safe place in the office 

when they are completed.  GPS and GIS systems are developing rapidly and the nature of field 

work is changing.  On-site electronic field data entry is becoming more widespread.  The form in 

Appendix B can be downloaded for use in an electronic field book or equivalent.
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Stream/River/Lake:  this gives the general location.  If ground water temperatures are being 

measured, you can note it here ie “ground water discharging on the left side of XXXX creek”.

Tributary to: This is useful as many names (ie Fox Creek) refer to more than one creek. 

Co-ordinates: taken in the field, with a GPS, and using whichever system your organization uses. 

Date and time deployed: 

Person and agency deploying: this is useful in case there are any questions.

Make, model and serial number of logger:  This is very important.  Each model of data loggers 

has different specifications.  Future analysts need to factor this into determine what data they can 

trust and use.  Recording the serial number is critical, as this is how the person downloading the 

information can ensure that the data is being stored under the proper site name.

Purpose:  a brief description is all that is required, such as “Environmental monitoring of surface 

water temperatures”.  If there is a specific purpose it should be stated.

Notes on location:  these notes will help find the logger when it is time to retrieve it.  You may 

not be the person who retrieves the logger.  Your notes should describe the type of housing that 

the data logger was placed in and the type of weight it was tied to.  You should also describe how 

the housing or weight was attached to the shore, and any marks or reference points you may 

have made to assist in relocating it.  If the loggers were buried in ground water discharge areas, 

the approximate depth of burial should be noted.  Any marks that were made to assist in finding 

the data logger should be described.

Temperature:  this serves as a check.  Only note it if you have an accurate thermometer. 

Digital photographs:  these may be important to people using the data in the future, as they will 

show the site conditions under which the data was collected.  They will also assist in retrieving 

the loggers.  They should be taken and stored in such a manner that they are secure and 

accessible:  Photos should be taken: 

•	 Looking upstream from the logger site; 

•	 Looking downstream from the logger site;

•	 Looking at the logger site from across the stream, if possible, with the exact location in the center 
of the photo;

•	 For ground water sites, looking directly at the data logger location before the data logger is 

buried, and after it is. 
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Data Security

Each Tidbit v2 data logger costs about $120 and will collect data for nominally 4 years.  Based 

strictly on purchase price, the cost per year per data logger is $30.  The equipment cost really isn’t 

all that much.  If a logger is not triggered during the set-up it will not collect data.  Batteries will 

occasionally fail.  An entire year’s data collection may be lost if the data logger is not working.  To 

reduce the risk of this occurring:

 Set two data loggers at each site. 

Data may also be lost during downloading and transfer of information.  Most data loggers can be 

downloaded onto a lap top in the field; to a data transfer device such as a shuttle which is then 

downloaded in an office; or the loggers can be brought back to the office for downloading.  If it 

is brought back to the office, it is replaced with another logger at the time it is retrieved.  Taking 

a laptop computer into the field is inherently risky unless the computer is designed to be used in 

the field and is waterproof and shockproof.  Each time data is transferred it increases the risk that 

it will be lost or corrupted during the transfer.  To reduce the risk to the data:

 If the monitoring is to continue, retrieve the loggers and replace them.   

 Do not download them in the field.  Take them to the office and do it there.

Although this Guidebook is based on annual deployment and retrieval, consideration should be 

given to retrieving and replacing loggers late in the open water period.  This provides additional 

data security.  Loggers are most likely to be lost in small streams during the spring freshet and 

in large rivers when the shore ice is released.  If late season retrieval is conducted, the standards 

given in “Project Implementation – ongoing” apply.   As a caution, don’t try to retrieve data 

loggers in the winter unless you really have to.

Loggers that are returned to the office may be turned off after download, and then triggered at 

the time of the next deployment.

Update of Project Plan
At the end of the Project Design Planning phase, the Project Plan described what was intended.  

After the data loggers are deployed, the Project Plan should be updated to describe what was 

done.  It is best to keep this simple, with no more than 2 lines for each site.  If there were any 

changes from the original Project Plan, they should be briefly described.
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Project Implementation - Ongoing

The ongoing phase of the Project Implementation includes the annual planning phase, the 

retrieval (and replacement, as appropriate) of the data loggers, the downloading and storage of 

the data, and the update of the Project Plan.

Project Implementation Planning  

The Project Plan is reviewed.  Proposed activities for the coming year are listed.  This should 

include the retrieval of the loggers which were deployed the preceding year.  If the monitoring 

is to continue some or all of the loggers will be replaced.  Emerging priorities and new funding 

sources may result in additional sites being added.  As with Project Design Planning, human and 

material resources will have to be considered.

An inventory should be taken of the loggers to ensure that enough are available and that they 

are at hand.

Retrieval and replacement of data loggers.

If the monitoring is to continue, field staff should take a sufficient number of triggered 

replacement data loggers and all equipment required to set new stations.  The retrieval and 

replacement must be documented.  This can be simplified by photocopying the text from the 

previous year’s documentation and adding the new information to it:

Documentation required includes:  

•	 Stream/river/lake name:

•	 Tributary to:

•	 Co-ordinates:

•	 Date retrieved/replaced:

•	 Person and agency:

•	 Make/model/serial number of retrieved logger;

•	 Make/model/serial number of replacement logger;

•	 Purpose:

•	 Notes on location:

•	 Digital photographs 
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Ideally, all the data loggers set the preceding year will be retrieved successfully.  If so:

 Reset at the same location, using the same method, and repeat the documentation  

 process. 

If the data loggers are missing from any site, the probable reason for this should be considered.  

As an example, if the clothes line had been untied from the tree and the line, weight, container 

and loggers were missing, it is likely that someone removed it.  Use of the same site would then 

not be advised, as the loggers would be likely to go missing again.  A decision would be required 

as to whether to move the site to another location on the same stream or to abandon the stream.  

In either case it should be documented.  If problems are encountered, it is a good idea to inform 

your supervisor of the situation and what you have done to address it.

Data Download and Management 
Data should be downloaded using the base station or shuttle, and then converted to Excel.  The 

data is then corrected.   Data points from before the logger was deployed are deleted.  Data 

points between the time the logger was retrieved and the time of download are also deleted.  

The data should then be checked.  The easiest way to do this is to graph it and look for obvious 

problem areas.  If, for example, the temperature is suddenly much colder or much warmer than 

it was before, there is probably a reading error.  If you find problem areas, note them on the 

worksheet but do not delete or change the data.  If both data loggers successfully collected data, 

you can compare one data set to the other. 

The field documentation is copied onto the Excel worksheet to provide tombstone information.  

The file is then saved into a folder (on a shared drive) named after the stream.  It should be saved 

as a password protected file.  This will allow copies to be made for people to use, while ensuring 

that the original cannot be changed or deleted by mistake.  

A consistent file name system will make the data easier to access for people.  The suggested 

system is:

yy-mm-dd – yy-mm-dd stream name & descriptor

Data collected from the Yukon River downstream of Lake Lebarge between June 10, 2010 and 

June 12, 2011 would be filed as :  10-06-2010 to 11-06-2011 Yukon R dnstrm L LaBerge.
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appendix

List of equipment needed to set data loggers

Assuming that each staff member will have her or his own personal field gear such as insect 

repellent, waders, boots, pencils, insect repellent, etc, the following list is of the specific 

equipment which will be required: 

•	 Data Logger Deployment Form, printed on waterproof paper (print one for each proposed station, 
then 25% more)

•	 Triggered loggers (two per station, and take a few extra)

•	 GPS

•	 Digital camera

•	 Housings (1 per site, & always carry extras)

•	 Plastic coated metal core clothes line (start with 60 meters, buy more when you are down to 20 
meters)

•	 Weights (one per proposed station)

•	 Braided fine cord (20 meters)

•	 Zap straps/cable ties (various sizes, some must be fine enough to fit easily in the logger hole)

•	 Thermometer (water proof digital with a probe is preferred)

•	 Measuring tape

•	 Shovel (spade, or trenching spade/track shovel)

•	 Axe

•	 Knife

•	 Wire cutters/pliers combination (must be heavy enough to cut clothes line)



Stream/River/Lake:    
Tributary to:   
Name of station:   
Date:  Time: Temp: 
Person and agency deploying:   
Purpose:   
Deployment: �   Original �   Replacement 

Data Logger: Make: Model: Serial #: 
Co-ordinates:  GPS Waypoint #:  
Notes on location:   

 

 

 

Digital photographs:   Photo # 

Looking upstream from the logger site  
Looking downstream from the logger site  
Looking at the logger site from across the stream 

(with the exact location in the center of the photo, if possible) 

 

Ground water sites:  

Looking directly at the data logger location before the data logger is buried  
Looking directly at the data logger location after the data logger is buried  

Data Logger Worksheet




	Introduction 
	Background
	Organization of the Data Logger Guidebook
	Project Design Planning
	Budget and Funding Considerations
	Field Considerations
	Material Resources and Scheduling
	Project Implementation – First Year
	Field Deployment
	Documentation
	Update of Project Plan
	Data Download and Management 
	Appendix
	Data Logger Worksheet

