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Executive Summary 

 

The Maritime Activity and Risk Investigation System (MARIS), a marine risk model 

currently under development, requires estimates of marine activity levels of all types.  Current 

information on recreational boating is very sparse, so additional data are required to develop a 

robust model.  This report describes and compares various methods of collecting the data.  It 

then relates the process and results of two pilot tests to gather information by directed aerial 

observation.  It also presents information on commercial recreational boating (rentals, tours, 

cruises), and describes how to model these activities. 

 

For direct spotting, six main avenues are reviewed for suitability: satellite images, 

ground-level radar, aerial observation, aerial radar/photography, ground-level observation, and 

surveys.  The main drawback of many of these approaches is that the target types (i.e. 

recreational vessels) cannot be determined, and other boat characteristics (such as length) 

cannot be ascertained with any accuracy.  Directed aerial observation largely surmounts these 

obstacles.  However, complementary sources must be tapped to gather additional attributes such 

as trip duration, number of people on board, and boat age, which may have significant impacts 

on risk. 

 

A process was devised for conducting an aerial survey of recreational boating.  

Procedures were developed and implemented for informing and training the flight crew in 

preparation for the spotting exercises.  An ñeyeò calibration test was conducted to determine 

how accurate the spotters were in estimating boat lengths and types.  A single Dash 8 plane was 

used for one pilot exercise, sweeping the entire Bay of Fundy, and a second mission was carried 

out by CASARA, employing three planes in a coastal crawl.  The results of these exercises are 

presented in this report, with recommendations for future missions.  The resulting data sets are 

valid, but too limited for a thorough statistical analysis.  The main goals of these pilot tests were 

to evaluate the process and to consider ways of using the resulting data in conjunction with 

other sources of information to generate a more comprehensive model of recreational boating 

activity and risk. 
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1. Introduction  

 

Recreational and maritime tourism activity represents a large fraction of the total marine 

activity occurring on the ocean, albeit mostly near the coast.  In order to provide a complete 

picture of all marine activity in a risk analysis model, it is imperative that recreational activity be 

included in this overall assessment. Unfortunately, there is a notable deficiency in the amount of 

data collected on recreational activity.  Although it may be possible to obtain sales figures from 

recreational vessel manufacturers and retailers, or to estimate the number of vessels in use based 

on ñvessel inventoriesò assessed by means of surveys, neither source of information typically 

provides any quantification of the amount of recreational activity exposure.  Exposure represents 

the amount of use for all vessels.  This can be defined as the amount of time used on the ocean, 

the distance travelled, or simply the number of trips taken.  Furthermore, location of activity is 

equally important:  by being able to locate various types of recreational activity spatially, it is 

possible to create an overall ñblueprintò of activity.  This represents an important component of 

knowledge for the Canadian Coast Guard (CCG) who must efficiently allocate their resources 

throughout the country based on location of high-traffic and high-risk areas. 

 

The purposes of this analysis are to: 

 amass readily available information on certain types of boating activities in the Bay of 

Fundy, 

 perform preliminary estimates of other types of activities,  

 recommend future research required to provide a more complete picture, 

 and describe how such information can be incorporated into the Maritime Activity and 

Risk Investigation System (MARIS), a marine risk analysis program, to provide a 

comprehensive view of all activities which may place demands on search and rescue 

services. 
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2. Classes of Recreational Activity 

 

It is convenient to categorize various types of recreational activities into groups reflecting the 

availability of data, or the risks associated with that type of activity.  The main categories are: 

 Private recreational boating 

 Commercial boating operations: 

o Tours/charters 

o Rental boats 

o Schools/instructional 

 Cruises (ships) 

 

Within these categories, there are also discriminating factors such as vessel type and length, 

or number of People OnBoard (POB), but these elements are presented as required throughout 

the report. 

 

The following sections of the report apply to small boats, followed by a synopsis of cruise 

line activity. 
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3. Objectives of Data Acquisition 

 

There are two distinct but complementary objectives for gathering recreational boating 

activity data in the Bay of Fundy: 

 As part of the broader maritime risk model, MARIS provides a base set of data on 

recreational activities for statistical analysis and risk modelling.  Information on boating 

characteristics and exposure (as described below) can be used in conjunction with the 

SISAR incident database to provide better understanding of the relative importance of 

various characteristics associated with marine incidents. 

 Determine a suitable procedure for estimating recreational boating activity levels on an 

ongoing basis, applicable to all geographic regions.  Detailed data acquisition by direct 

sampling can be used to validate coarser measures, such as boat ownership statistics or 

reported usage, which could then be incorporated into a larger-scale risk model. 
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4. Information Desired 

 

Ideally, the following information would be available for risk analysis on all recreational 

activity: 

 Type of vessel (sailboat, motorboat, kayak, etc.) 

 Type of activity (sport-fishing, racing, pleasure, etc.) 

 Vessel characteristics (length, age, tonnage, construction material, horsepower, 

certification, safety equipment on board, speed, vessel identification, etc.) 

 Crew/passenger characteristics (number on board, age, experience, influence of alcohol 

or fatigue or stress, etc.) 

 Geographic location (distance from shore, Lat/Long, SAR area, etc.) 

 Amount of exposure (length of time, distance travelled, etc.) 

 Schedule (mornings, afternoon, night, time of week, month or year, etc.) 

 

At present, most of these fields could be related to the CCG SISAR incident database to 

calculate incident rates based on exposure.  These fields could be statistically analyzed to 

determine which of the above factors, or characteristics, are correlated to the occurrence of 

incidents. Unfortunately, however, there is very little of this type of data available for 

recreational marine activity. 
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5. Recreational Activity Assessment Methods 

 

Due to the lack of readily available information and data on recreational boating exposure, 

there is a need to define a method to amass a substantial amount of knowledge on all aspects of 

recreational marine activity, particularly private boating.  The knowledge base required includes 

information by type of activity based on its characteristics, location, and amount of exposure.  In 

order to gather this type of information, there are several possible avenues to follow: 

1. Satellite image tracking 

2. Directed aerial observation 

3. Fishery surveillance 

4. Land-based radar tracking 

5. Directed surface-level observation 

6. Surveys 

  

Satellite images provide an ideal ñsnapshotò of activity at any point in time.  A sequence of 

images could provide the means to track activity and a means to estimate exposure.  

Furthermore, a large number of randomly taken shots throughout the year would theoretically 

provide a means to analyze the type, some characteristics (i.e. speed, potential vessel length), and 

location of recreational activity with statistical significance.  There are several major limitations 

to this approach.  First, one would have to distinguish between recreational boats and other 

activities.  The only way to approach this is by subtracting all non-recreational vessels from the 

satellite output by cross-referencing with other data sources.  This would not be completely 

accurate, and the effort may be prohibitive.  Secondly, the resolution of available satellite images 

is inadequate for this purpose.  Sources for accessing this type of technology include the 

Canadian Department of National Defence, the United States Department of Defense, and some 

commercial operations.  Unfortunately, the Canadian satellite images cannot detect anything less 

than nine metres in length; this is unacceptable since a large fraction of the recreational vessel 

population is less than nine metres.  Certain American satellite images, however, are more 

powerful (i.e. resolution of several feet or less) although the quality is unknown.  Many boating 

characteristics may be unobtainable unless the resolution and quality is excellent.  Finally, 

obtaining radar images would be very expensive, and some may be inaccessible for national 

security reasons. 
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Directed Aerial Observation by CCG Dash 8 flights or tasked Civil Air Search and Rescue 

Association (CASARA) flights provides localized views of marine activity.  They are useful for 

identifying number, type, and location of recreational activity.  Unfortunately, unless the boat 

can be identified, many characteristics may be unobtainable.  A zoom camera, available for use 

on-board the CCG Dash 8, could be used to identify vessel and some characteristics, but its 

effectiveness for this purpose has not been tested.  Moreover, a digital camera may be used in 

conjunction with a laptop to obtain real-time images.  

Since the range for spotting smaller boats from the plane is limited to about a 5-mile radius, 

this method does not permit ongoing tracking of boat paths, without actually following the 

vessel.  Furthermore, since a sweep pattern is employed there is some probability of accidentally 

double counting a vessel as the boats move. The Dash 8 is capable of long-range flights but is 

expensive to operate; the CASARA flights, typically single-engine Cessnas, are more 

economical but their coverage is limited, as they must remain within gliding distance of the 

shore, which at an altitude of 1000ft translates to about 1 mile out.   Results from test flights for 

both planes are reported in later sections. 

 

High Altitude Photography: Fishery Surveillance makes use of two mediums of 

technology:  radar plots and aerial photography.  According to Department of Fisheries and 

Oceans (DFO) representatives, a radar plot is generated after each flight.  On the plot, they are 

able to identify specific commercial vessels and fishing vessels.  Deducting these targets from 

the plot leaves targets that are either recreational vessels or other objects floating on the ocean 

(i.e. high-flyers marking nets or pots).  This may be useful in determining location of recreational 

activity, but provides no additional details.  Aerial Photography provides images of localized 

areas.  If they are from a higher altitude, a sequence of shots may cover a large region and 

provide a means of identifying locations of activity throughout the Bay of Fundy.  From these 

images, depending on quality and resolution, characteristics such as type of boat and length of 

boat could potentially be discerned, although it is expected that most other characteristics will be 

unobtainable.  However, it is likely that the photography is limited to individual fishing boats.  

Furthermore, such photographs will not provide a means of tracking boat exposure or trajectory 

over some time period since most images are localized and are taken as a one-time shot. Taking 
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pictures of recreational boats is outside of the DFO Fishery Surveillanceôs mandate, so special 

arrangements would be necessary to pursue this option.  

 

Land-Based Radar Tracking (or the data tables underlying the radar images) can be 

obtained from Vessel Traffic Services (VTS) at various ports throughout the region.  These 

images (data tables) can be viewed minute-by-minute, if necessary, and are ideal for tracking 

exposure time and distance.  Furthermore, many characteristics can be obtained for vessels over 

20m since they can be identified due to call-in regulations.  Unfortunately, these radar images are 

not very reliable for boats under 20 m.  In all likelihood, small recreational vessels will not be 

picked up at all.  Even if small boats are picked up, it is usually difficult to differentiate between 

type of vessel (i.e. fishing or recreational, motorboat or sailboat) and identify any characteristics 

without vessel identification (for comparison with Transport Canadaôs List of Ships, or ñBlue 

booksò).  A potential solution may be to ask VTS to put out a general call to all boats to 

voluntarily identify themselves when they enter the region of interest.  This would allow each 

target that identifies itself to the VTS to be cross-referenced with the ñBlue booksò to obtain 

vessel characteristics.  The response rate to this type of general call is unknown, but is expected 

to be poor. 

 

Directed Surface Observations could be conducted by the CCG and/or CCG Auxiliary, to 

scour the Bay of Fundy over an allotted period and report on recreational boating activity.  The 

effectiveness and cost-effectiveness of such an approach is expected to be prohibitive according 

to representatives of the projectôs sponsor, the CCG Maritimes Region. 

 

Surveys could be conducted with the cooperation of manufacturers, retailers, marina 

operators, boat owners, associations, or others familiar with the territory.   Surveys can be 

administered in person, by phone, or by mail, and they can be designed to elicit responses on any 

type of information required.  Unfortunately, this method is not perfectly reliable since most mail 

surveys will not be returned, and those that are returned may not be properly completed.  It is 

difficult for boat owners to estimate their amount of exposure accurately.  Moreover, surveys 

require many person-hours to carry out and compile results.  Note that surveys are more useful 

(i.e. reliable) for obtaining qualitative data than quantitative data.   Despite these drawbacks, it is 
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likely that some form of survey would be the best, and in some cases the only, means to assess 

certain aspects of recreational boating. 

 

Combined methods:  It should be noted that it might be useful to combine methods.  One 

methodôs deficiency may be supplemented by employing another method concurrently that 

possesses a strength that addresses this problem.  Furthermore, if two methods amass the same 

type of information, it will provide a means of validation. 

 

A summary of these activity assessment methods is presented in Appendix B (in table format 

and in point form) for easy referencing.  The remainder of this report pertains to exercises 

conducted using one of the above methods: directed aerial observation. 
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6. Directed Aerial Observation Exercises 

 

Two pilot marine activity assessment exercises using direct aerial observation were 

conducted to gather some preliminary data and evaluate the pros and cons associated with such 

an approach.  The data collected during the exercise is summarized in Section 6.5.  One exercise 

was carried out using a single Dash 8 aircraft on July 13
th
, 1999.  The second exercise was 

conducted on September 26
th
, 1999 with CASARA personnel manning three small aircraft, two 

in Nova Scotia and one in New Brunswick.  A briefing and some pre-flight training was 

provided for all participants in the exercises.  The purpose and content of the training is 

presented below, followed by accounts and results of the two separate exercises, culminating in a 

summary statement about the viability of this approach. 

 

6.1. Sampling process 

 

Since a complete mapping of all recreational boat movements in the entire Bay of Fundy 

over a defined period is infeasible, a sampling procedure must be implemented.  As with any 

statistical inference procedure, more data is preferable to less.  Given the limited observation 

opportunities however, assumptions were made about the distribution of boats over the area in 

question.  For example, by subdividing the bay into suitable small grids, the arrival rate or 

recreational boats within each grid space may be assumed to follow an exponential distribution.  

The average arrival rate will not be the same across all grid spaces depending on traffic patterns, 

so sampling one area is not directly translatable to other areas.  However, if relationships can be 

established between the level of activity and other measurable factors, such as population density 

in the area, launching facilities or marinas, and distance from shore, then a generic model could 

be constructed which will be robust enough to incorporate into the risk model for Search and 

Rescue (SAR) planning purposes.  The details of such a statistical analysis are deferred to a later 

report when sufficient recreational boating data have been compiled to substantiate the choice of 

parameters. 
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6.2. Data specifications 

 

Earlier in this report, potential boating activity characteristics to be monitored were 

presented.  The reason for this accounting is to have sufficient information to carry out a 

thorough risk analysis.  It is unknown in advance whether factors such as boat length, boat age, 

or hull type are significantly correlated with recreational incidents of various types.  Regardless, 

for aerial observation of recreational vessels it is impractical or impossible to record all of the 

desired variables.  Within the limitations imposed by this method of spotting, a form was 

designed to record the type of vessel within broad categories, the length of vessel within pre-

defined ranges, and the location of each vessel or group of vessels by latitude/longitude and 

distance from shore.   

 

The boat type categories were selected to differentiate between prominent vessel 

characteristics, which may be significant discriminators in terms of risk.  As described in earlier 

project reports (Pelot et al, 1997; Pelot et al, 1998), risk is a function of frequency of occurrence 

of incidents and consequences when an incident does occur.  It is possible that certain vessel 

types are distinct strictly with respect to incident rates, or only with respect to consequences of 

incidents, or along both dimensions. For example, a PWC and kayak may be equally likely to 

capsize (frequency) but the probability of serious injury may be much higher with the PWC 

(consequence).  However, these differences are not known a priori, so many categories are 

formed for later comparison.  Vessel categories may be combined when their respective 

characteristics do not comprise significantly different risk predictors. 

 

Initially, the boat length classifications were set to correspond to the five ranges appearing in 

the CCG Safe Boating Guide (1998), namely:  <20ft, 20-26ft, 26-40ft, 40-65ft, and >65 feet.  

These ranges were assumed to be good discriminators of boating risk, as they correspond to 

some degree with POB, safety equipment, regulations, and boat type.  However, in consultation 

with CCG personnel, it was decided for two reasons to combine all boats from 20-40 feet in 

length, resulting in four length classes.  There was no a priori evidence that the risk would be 

significantly different between the 20-26ft and the 26-40ft length classes, and it was too difficult 

for the spotters to distinguish between these classes. 
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As each recreational boat is spotted, the time must be noted, as well as the planeôs location in 

latitude/longitude.  Distance-from-shore estimate (Nm) is alternately allowed if the boat is quite 

distant from the planeôs position.  An additional field allows for recording any particular 

identifying features of the spotted boat, or comments.  It is impractical and generally unnecessary 

to record details of a group of recreational boats travelling together.  In general, they would all 

be similar, such as in a regatta, and the spotters need only record a representative boat type and 

size, and the number of vessels in the group. 

 

To allow for correlations of boating activity with environmental variables, information was 

recorded on air and water conditions. Some values were only recorded once for each flight, such 

as the minimum and maximum air temperature, while others such as fog or rain were noted 

periodically to allow for changes during the exercise.  Finally, flight details were recorded, 

including departure and arrival times and the approximate flight path. The resulting data forms 

are included in Appendix D. 
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6.3. Pre-Flight Briefing and Training  

 

A briefing was conducted prior to each observation flight to familiarize the participants with 

the purpose of the assessment, the methods of data collection, and where to practice identifying 

classes and lengths of boats.  A flight plan was developed in advance of each exercise in 

collaboration with the crew.  For the Dash 8, complete coverage of the Bay of Fundy was 

outlined.  The three CASARA planes were assigned to segments of the coast on the perimeter of 

the Bay.   The details of the flight coverage for the Dash 8 and CASARA missions are presented 

in Appendices F and G, respectively.  A briefing document was also prepared for each of the 

missions. The CASARA version is presented in Appendix C.  The forms that were to be filled 

out during the spotting, and descriptions of the fields in each table are presented in Appendix D. 

 

The accuracy and reliability of the spotting data depends on the participantsô ability to 

differentiate recreational vessels from fishing boats, to categorize the type of recreational boat 

properly, and to estimate the length class of each craft.  To assist the crew with these 

assessments, handouts were provided with descriptions, typical sizes, and silhouettes of various 

recreational boat types (Appendix F).  Furthermore, the outlines of human figures are juxtaposed 

with the vessel diagrams to provide reference points for boat length estimations. Tips were 

provided on additional visual cues for length benchmarking, such as life rafts or preservers, 

motors, etc.  Based on flight crew comments, this material was very useful in presenting the 

basic knowledge to assist with boat characterization, as well as a handy reference during the 

spotting exercise. 

 

As further preparation, 14 colour photos of various recreational crafts were prepared.  At the 

briefing session, they were circulated and each crewmember was asked to classify each vessel 

according to type and length, then the correct answers were presented.  Each person was then 

able to evaluate their assessments and try to identify biases or misconceptions for future 

correction.  In general, the crewmembersô ability to classify the pictures correctly was quite 

good, relying to various degrees on their general knowledge, the guidelines provided in the 

briefing document, and the cues in the photos themselves.  The pictures were then reviewed as a 

group, discussing boat classes again, and noting visual cues for better length estimation.  These 
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practice sessions helped the crew improve their identification skills for the actual spotting 

exercises. 

  

6.4. Boat Length Estimation Accuracy Check 

 

A test was set up to gauge the accuracy of spottersô boat length estimation.  CCGA (Zone 16) 

arranged to have six recreational boats of various types and lengths stationed such that the crew 

on a CASARA plane could judge their lengths for later comparison with the actual dimensions.  

The plane made two passes over the boats (five on the first pass and six on the second) with 

different spotters estimating each time.  The details of this exercise are presented in Appendix E.  

 

The correct length class was chosen for nine of eleven samplings (82% accuracy), but in fact 

the results are even more promising than that: the only two errors correspond to placing boats of 

19ft and 19.5ft in the 20-40ft class.  The relative error was extremely small.  Given this limited 

sample, the evidence is that the spottersô accuracy in judging boat length is high.  Furthermore, 

the spotters have been instructed to tick off two adjacent categories if they cannot decide which 

class is correct.  This will indicate when a boat falls on or very close to a class boundary, and the 

data can be dealt with accordingly in the analyses. 

 

This calibration exercise could be repeated with a larger sample for more significant 

results. 
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6.5. Summary of Spotting Exercises 

 

Two recreational boat-spotting exercises were conducted in the summer and fall of 1999.  

The Dash 8 flight took place on July 13, 1999 and swept the entire Bay of Fundy. The CASARA 

exercise occurred on September 26, 1999 involving two planes on the Nova Scotia side and one 

on the New Brunswick side of the Bay.  The details of these exercises are presented in 

Appendices F and G respectively.  As discussed previously, these occasions were aimed 

primarily at testing the protocols for running the aerial surveys.  As such, the results in the 

appendices are presented as preliminary information, insufficient for complete analysis at this 

point.  The focus here is on reviewing the data collection process. 

 

Each event had certain associated conditions and limitations.  The decision was made to 

schedule around days where the high tide in the Bay of Fundy occurred in the early afternoon 

since the amount of recreational activity is expected to decline at low tide.  A full sampling 

process would reflect such environmental conditions over time, but the goal of these pilot 

exercises was to maximize the opportunities for spotting vessels.  The Dash 8, tasked out of 

Ottawa, was restricted to weekdays, while the CASARA crew was comprised of volunteers, most 

of whom were only available on weekends.  Poor weather makes boat spotting difficult or 

impossible, and each mission was deferred several times before successful completion.  Once 

again, statistical robustness requires data collection over a range of weather conditions, and this 

limitation will be discussed in Section 6.6. 

 

A total of 71 recreational boats were spotted during the Dash 8 flight, while the CASARA 

exercise resulted in a count of 60.   Along some dimensions, the results from the two missions 

are somewhat similar.  Figure 1 illustrates the distribution by boat type and boat length.  The 

spatial distributions are also somewhat comparable, as evidenced by the figures in Appendices F 

and G.  Since the CASARA planes could not cover the middle of the Bay, those data sets are 

incompatible.  One would also expect differences based on factors such as day of the week, time 

of year, and weather.  The effects of such variables cannot be determined without further data 

collection. 
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Figure 1. Comparison of results from the two spotting missions 
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6.6. Recommendations and Limitations of Direct Observation 

 

The direct observation approach of estimating recreational boating activity has the major 

advantage of high reliability over other possible approaches.  In general, the boat type, location 

and length can be determined with fairly high accuracy.  This information is much better than 

guesswork.  However, recreational boating activity depends on many factors, including: location, 

weather, time of year, day of week, time of day, and variations in individual and group plans.  It 

is not possible to simply extrapolate these results without some understanding of these 

relationships. 

 

There are trade-offs in comparing the larger and smaller planes to conduct such an exercise, 

as summarized in Table 1.  Depending on budget constraints and the area to be surveyed, the best 

solution is to use a combination of the two.  The small planes may be better for coastal crawls 

where most recreational boating takes place, but the large plane is needed for greater expanses of 

water. 

 

There are several limitations with this method of data collection, one of the main ones being 

restrictions on when flights can be conducted.  Restrictions arise because of scheduling 

constraints, weather conditions, and visibility (fog or night).  The cost can also be prohibitive 

but, as discussed earlier, suitable sampling procedures and cross-referencing with other potential 

sources is likely sufficient to generate a model that is adequate for the CCG risk model.  

Information from other sources may also be necessary to infer characteristics associated with the 

recreational boating activity, such as averages and ranges on the trip duration, number of people 

on board, boat speeds, vessel ages, or other attributes that may bear on the overall risk. 
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Aspect Advantages and Disadvantages 

Range The Dash 8 has a distinct advantage here, as it can sweep the entire Bay, and 

has longer air time without refuelling.  The CASARA planes are good for 

coastal crawls.  To cover the centre of the Bay while maintaining their ability 

to glide to shore their elevation would have to be too high for spotting 

purposes.  For open expanses of water (ocean, great lakes) the small planes 

are unsuitable. 

Simultaneity Comparing a single Dash 8 with a fleet of small planes covering the same 

areas, the latter offer the advantage of collecting the information in a smaller 

time frame, getting closer to the ideal ñsnapshotò of the activity.  

Consequently, a shorter mission time is also possible with the small planes, 

which is preferred to the lengthy Dash 8 exercise. 

Logistics 

Support 

The Dash 8 has onboard capability for automated tracking of the flight path, 

and marking vessel location directly on the computer.  Other hardware on a 

larger plane could also be useful such as a laptop computer, radar, digital still 

or video camera, etc. 

Visual Scope It is easier to identify boat characteristics from the CASARA planes than 

from the Dash 8 because the former travel at less than half the speed.  On the 

other hand, more spotters can be placed on a Dash 8, allowing for more 

splitting of duties and consensus. 

Cost Approximately $100/hour for a small plane versus $1500/hour for the Dash 

8. 

Availability The Dash 8 may have many other commitments (as does the DFO fisheries 

surveillance plane) requiring a long lead time for planning a spotting 

exercise, and little flexibility.  CASARA is more available in many respects, 

and the spotting mission can be combined with a regular training exercise.  

However, they are more restricted by poor weather, and the logistics of 

coordinating all of the planes and personnel is more daunting. 

Table 1. Comparison between CASARA and Dash 8 Planes 
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7. Commercial Boating Operations 

 

There are a number of commercial enterprises along the shores of the Bay of Fundy, ranging 

from whale-watching and other tours to various types of boat rentals.  Some operations have a 

narrow focus while others provide a range of services.  The geographic distribution of these 

businesses is illustrated in Figure 2.  There are four primary sources for this information: 

 Site visits conducted under the auspices of Denise McCullough, of the DFO Coastal Zone 

Management group, Halifax 

 Provincial tourist brochures, maps, guides 

 Advertisements 

 Tourism Websites 
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Figure 2. Geographic distribution of commercial boating operations 
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There are over one hundred operations around the Bay, with more than half located on the 

New Brunswick side.  The ecotourism business is thriving, driven in part by the interest in the 

whale sanctuary, the high tides, and the intersting sites along the coast and on the Saint John 

river.  This range of activities includes: 

 Tours: canoe, kayak, sea kayak, rafting, zodiacs, ecotours: whale watching, bird 

watching, etc. 

 Rentals: canoe, kayak, motorboat, sailboat, rowboat, windsurfing, personal watercraft 

 Other: sport fishing, scuba diving, water skiing 

 

Although firm data is not available, based on reliable information from several sources, there 

has been a significant steady increase in such operations over the past few years.  Some 

businesses offer only a single service, while others are multi-faceted.  Wherever possible, the 

number and types of boats available was recorded, as well as the capacity, tonnage and length of 

larger tour boats.  The length of their operating system and excursion of rental rate were noted.  

All of this information was compiled in a format compatible with the risk model MARIS, as 

described in Section 9. 
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8. Cruise Ship Activity 

 

Saint John, New Brunswick is a popular destination for cruise ships.  In recent years, there 

have been four different cruise lines making regular stops in Saint John.  Both the number of 

ships stopping each year and the total number of passengers onboard each year have significantly 

increased over the past ten years as shown in Figure 3.  Industry sources project continued strong 

growth in this market. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Trends in cruise ship activity in the Bay of Fundy
1
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 Source: Coordination Maritimes (Moncton), Transport Canada 
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9. Integration of Recreational/Tourism Data into MARIS 

 

A comprehensive risk model must include information on all types of marine activity, 

however, differences in the collected data for different activity types makes it difficult to 

combine the information: 

 The quality of the data:  for regulatory or business purposes, comprehensive data are 

maintained and readily available for certain activities such as cruises; boat usage from marinas is 

only loosely monitored. 

 The repeatability of the activity: the path of cruise ships for given origin/destination is 

consistent, as are certain tours; other tours, private recreational activity, and rentals have a much 

more varied and unpredictable distribution. 

 

In short, there is no method to eliminate poor data quality problems. More effort can be spent 

cleaning and repairing the data, but there is a limit to the improvement achieved, and the cost 

incurred. In the future, new methods could be utilized, to record better data. As the data quality 

varies between collection methods, the use of the data must also change.  Some approaches are 

described below. 

 

Each type of activity is maintained in a separate layer in the Geographic Information System 

(GIS) based MARIS program.  This permits the user to easily view different categories of 

activities, and have the risk weighting allocated according to the type of activity and quality of 

the data.  That is, the risk is inherent to the activity, not dependent on the quality of data, but 

various approaches may be used to assess the weighting based on the information available. 

 

For activities that are path-oriented, such as cruise liners following established shipping 

lanes, a good approach is to illustrate the traffic along lines connecting nodes (way points).  

Visual cues programmed in MARIS allow the widths of lines to be proportional to specified 

attributes, such as the number of transits, or the number of people on board.  A sample map is 

provided in Figure 4 (note that this data is fictitious, for illustrative purposes only). 
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 Figure 4. Illustrative Chart of Ship Movements (not actual data) 

 

Conversely, other activities such as boat rentals are best represented with a spatial 

distribution function based on the available information.  Given an estimate of the number of 

trips, duration of rentals (mean and possibly variance), type and range of boats, a suitable 

statistical apportionment of activities can be distributed around the source. 

 

To achieve such a representation, the Bay of Fundy is subdivided into grid squares.  Figure 5 

depicts an example of this discretization, but note that the fishing data used for this map is not 

yet complete.  The grids are automatically generated by MARIS with the size of each square at 

the discretion of the analyst.  However, analysis is continuing to provide guidelines on the most 

advantageous scale, since too coarse or too fine can yield misleading results. 
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Figure 5. Discretization of area for quantification of activities and risks (sample data)  

 

After dividing the area into squares, an attribute is attached to each square corresponding to 

the amount of activity in that layer.  The layers can then be combined by summing the transits 

(hits) in each grid.  This applies equally well to activity patterns generated by statistical functions 

and those that are predictably path-oriented.  Other aggregations can be easily performed, such as 

considering the number of POB across all layers.  Eventually, the layers will be weighted by the 

respective risk factors associated with each activity, but research is ongoing to establish these 

values. 
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10.  Summary 

 

Recreational and ecotourism boating are the most difficult marine activities to quantify.  

Existing data sources have been examined to identify business operations catering to these 

markets, and wherever possible quantifying the amount, type, and location of activity conducted.  

Direct aerial spotting provides some sample data on recreational boating.  This avenue can be 

further pursued with a more detailed sampling plan, and also supplemented and correlated with 

other data sources such as household surveys. 

 

Cruise liner transits are easy to track.  In addition, such activity can be well represented with 

path models.  However, their potential incident rate falls into the category of infrequent or rare, 

and compared with small-boating accidents, is more difficult to estimate reliably.  

 

MARIS has been programmed to accept data in various forms, and to convert it to a 

representative spatial distribution using grid squares.  In this way, the levels of intensity of 

various types of marine activity can be combined for analysis, and eventually a risk distribution 

will be generated using the same method.  
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APPENDIX A.  Glossary 

 

CASARA Civil Air Search And Rescue Association 

CCG Canadian Coast Guard 

CCGA Canadian Coast Guard Auxiliary 

DFO Department of Fisheries and Oceans 

DoD Department of Defense (U.S.) 

DND Department of National Defence (Canada) 

GPS Global Positioning System ï satellite-based navigation system 

Lat Latitude 

Long Longitude 

LORAN LOng-RANge navigation ï a radio navigation system 

POB Persons OnBoard 

RADARSAT Canadaôs Earth observation (EO) satellite 

SAR Search and Rescue 

MARIS Maritime Activity and Risk Investigation System 

SISAR System Information for Search And Rescue 

VTS Vessel Traffic Services 
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APPENDIX B. Recreational Marine Activity Assessment Methods 

 

Summary Matrix of Recreational Activity Assessment Methods:   The following table provides 

an assessment of each method and the type of information that it can provide: 

 
Source Discerning 

Type of Vessel 

Determining 

Type of Activity  

Vessel 

Characteristics 

Crew 

Characteristics 

Location Exposure 

Satellite 

Images 

RADARSAT  

(Cdn DND) 

Cannot detect 

small vessels 

Cannot 

determine type 

of activity 

Can 

approximate 

length and 

speed only 

Cannot 

determine any 

crew 

characteristics 

Can locate 

approximately 

(No Lat/Longs) 

A sequence of 

shots can 

approximate 

exposure 

Satellite 

Images (US 

DOD) 

Can detect all 

vessels  

Cannot 

determine type 

of activity 

Can 

approximate 

length and 

speed only; 

perhaps can 

pick out vessel 

identification 

Can possibly 

determine 

number on 

board 

Can locate 

approximately  

(No Lat/Longs) 

A sequence of 

shots can 

approximate 

exposure 

Fishery 

Surveillance 

Usually tracks 

only fishing 

vessels 

Usually tracks 

only fishing  

Can 

approximate 

length;  close 

range shots 

could determine 

vessel ID and 

material 

Close range 

shots could 

determine 

number on 

board 

Can probably 

locate by 

Lat/Long 

Cannot track  

exposure unless 

a large number 

(i.e. sequence) 

taken 

Radar Images Cannot 

differentiate 

between vessel 

types 

Cannot 

determine type 

of activity 

If identified, can 

identify many 

characteristics;  

otherwise none 

Cannot 

determine any 

crew 

characteristics 

Can locate by 

Lat/Long 

Can track 

exposure 

Directed 

Aerial 

Observation 

Can detect all 

vessels 

May be able to 

determine type 

of activity 

If  identified, can 

obtain many 

characteristics; 

Difficult to 

identify 

Cannot 

determine any 

crew 

characteristics 

Can locate by 

Lat/Long 

Cannot track 

exposure 

Survey  Can identify all 

vessels (for those 

that respond) 

Can identify type 

of activity (for 

those that 

respond) 

Can identify 

vessel 

characteristics 

(for those that 

respond) 

Doubtful that all 

crew 

characteristics 

would be 

provided (i.e. 

alcohol) 

Location can 

only be 

approximated 

Exposure can 

only be 

approximated 

Directed 

Surface 

Observation 

Can identify 

vessels located 

Can often 

identify activity 

Can identify 

vessel 

characteristics 

Can possibly 

determine 

number on 

board 

Can locate by 

Lat/Long 

Cannot track 

exposure 
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RECREATIONAL ASSESSMENT METHODS SUMMARY  

 

Satellite Images 
Source:   

Canadian DND (RADARSAT) 

United States DOD 

Useful:  

For tracking exposure in distance, time, and trips (possibly) 

 For identifying location of activity 

 For identifying some characteristics such as type of boat and length (possibly) 

Disadvantages: 

 May be cost-prohibitive 

Resolution of Canadian images is 9m; cannot pick up any boats less than 9m 

 Sample images have not been obtained:  quality unknown 

 Many characteristics unobtainable (i.e. hull material, crew size, etc.) 

 May be classified 

 

High-altitude photography 
Source:  

DFO Surveillance 

Useful:  

For identifying location of activity 

 For identifying some characteristics such as type of boat and length (possibly) 

Disadvantages:  

Resolution of images unknown 

 Many characteristics unobtainable (i.e. hull material, crew size, etc.) 

 Cannot identify exposure unless take a long series of shots 

 May not allow us the opportunity 

 

Radar images 
Source:  

Vessel Traffic Services 

Useful:    

For tracking exposure in distance, time, and trips (possibly) 

 For identifying location of activity 

 For identifying all characteristics for boats over 20 metres 

Disadvantages:  

Resolution varies:  will not pick up small boats (such as PWCs) consistently 

Cannot identify characteristics for most boats under 20m (can only speculate) 
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Aerial Observation and Surveillance 
Source:  

CCG Environmental 

CASARA 

Useful:  

For identifying location of activity 

For identifying some characteristics such as type of boat and length (possibly more if can 

identify name or ID of boat) 

Disadvantages: 

 Cannot identify exposure 

 Many characteristics may be unobtainable if cannot identify boat name or ID 

 CCG Environmental expensive 

 CASARA can only fly the coast 

 Can only see one nautical mile at any given time 

 

Survey (Phone or Pamphlet) 
Source:  

Manufacturers  

Retailers 

Marinas  

Boat owners 

Useful:  

Can seek any type of information desired 

Disadvantages:  

Not very reliable 

Most will not be returned 

Difficult for people to estimate exposure 

 Requires many man-hours to carry out if by phone 

 How to identify boat owners? 

 

Directed Surface Observation 
Source:  

CCG 

CCG Auxiliary 

Useful:  

For identifying location of activity 

For identifying some characteristics such as type of boat and length (possibly more if can 

identify name or ID of boat) 

Disadvantages: 

 Cannot identify exposure 

 Double counting by different surveillance boats 

 Many CCG boats for adequate coverage may be expensive 

 Can only see limited range 
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Executive Summary 

 

The attached handbook has been prepared as a general guide to carrying out aerial observation 

missions in the Bay of Fundy.  However, every effort has been made to ensure that all 

information is directly relevant to the current mission, and takes into consideration that these 

flights will be carried out by CASARA aircraft.   

 

It is meant to provide the pilots and crew with information concerning the objective of the flight, 

the recording procedure to be used, the role of each crewmember, and methods that may improve 

the data acquisition quality.  Also included is a vessel-sizing guide to provide an overview of the 

types of vessels that may be observed and their relative sizes. 

 

This handbook has been distributed to provide a ñheads-upò on the mission itself.  Each member 

of the mission is expected to read the entire guide.  However, it is extremely important that all 

pilots and crew also attend the briefing session in order to receive a full explanation of the 

mission, and to have the opportunity to ask any questions that the reader may have concerning 

any aspect of the flight. 

 

The efforts of all pilots and crewmembers to carry out this data acquisition mission are greatly 

appreciated.  It is hoped that this method will provide the much-needed data on recreational 

activity that is currently lacking in North America. 
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C1. Introduction  

 

Recreational marine activity represents a large fraction of the marine activity occurring 

out on the ocean.  In order to provide a complete picture of all marine activity, it is imperative 

that recreational activity be included in this overall assessment.  Unfortunately, however, there is 

a real deficiency in the amount of data collected on recreational activity, or exposure.  Exposure 

represents the amount of use for every vessel.  This can be defined as the amount of time used on 

the ocean, the distance travelled, or simply the number of trips taken.  Furthermore, location of 

activity is equally important.  By being able to spatially locate various types of recreational 

activity, it is possible to create an overall ñblueprintò of activity.  This represents an important 

component of knowledge for the Canadian Coast Guard who must efficiently allocate their 

resources throughout the country based on location of high-traffic and high-risk areas. 

 

One method to acquire such information is aerial observation.  By flying over potential 

activity areas, it is possible to assess the type and location of activity.  Furthermore, several 

characteristics can be identified through trained observation, such as type of boat and length of 

boat.  More characteristics can be amassed if each vessel can be identified by name or by vessel 

identification number. 

 

This guide details the equipment required for aerial observation, suggests methods and 

procedures that can be used for observing and recording data, and illustrates various recreational 

vessels and their lengths.  This guide will be used in conjunction with flights for the Canadian 

Coast Guard Search and Rescue Marine Risk project.  This guide is meant for internal use and is 

for discussion purposes only.   
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C2. Flight Crew and Equipment  

It is important that this section be followed as closely as possible, although it is 

understood that there may be exceptions, such as small planes that cannot carry all the required 

crewmembers.  The flight crew requirements have been designed to ensure that there is the 

minimum number of people aboard needed to successfully spot vessels.  The equipment list was 

compiled to help spotters accurately track and record vessel information during their missions. 

C2.1 Flight Crew 

 

Each flight requires the following crewmembers: 

 

 Pilot 

 Co-pilot or Navigator 

 Spotter 

 Recorder 

 

Note that the co-pilot or navigator can assume the role of spotter (or recorder) if the crew is 

limited to three people due to weight restrictions. 

 

C2.2 Plane Equipment  

 

Every flight should have the following onboard: 

 

 GPS or LORAN position-tracking equipment:  This can be either a hand-held GPS device, or 

a LORAN display.  At the very least, it should provide a ñreal-timeò location of the plane in 

lat/long.  Preferably, it should have the ability to track the flight path of the plane and to 

insert vessel locations during the flight.  Furthermore, it would be preferable if it had the 

ability to save all data, or to output the data to a laptop computer. 

 Detailed map of area:  This may be used by the navigator to locate and record the position of 

recreational vessels if GPS tracking equipment is not available. 

 Headsets for each person onboard:  These provide lines of communication between all 

spotters and the flight crew. 
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C2.3 Spotter Equipment 

 

 

Every spotter should have the following on-person: 

 

 Wristwatch:  All watches should be synchronized to local time.  They will be used to 

record the time of each vessel spotting.  A digital watch is preferred. 

 Gyro-stabilized binoculars / regular binoculars:  These will allow the spotter to determine 

the type of vessel from a distance; if it is a non-recreational vessel, it can be ignored and 

flight path resumed.  Gyro-stabilized binoculars may provide a view that is not shaky.  

Experience has shown that regular binoculars of 6X power are the most useful, 

minimizing the shakiness effect. 

 Recording sheets:  These will be used by the recorder to enter vessel information.  The 

sheets will be described in detail later in this guide. 

 Clipboard 

 Marker for map 

 Pen/Pencil and Eraser 

 Vessel identification guide 

 Lunch (if required) 
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C3. Mission Methods 

A well-planned flight will help determine the success of the data acquisition process.  A list 

of considerations to be made when planning a flight mission have been outlined in this section of 

the report.  Please refer to these recommendations before heading out on a mission. 

 

C3.1 Flight Considerations 

 

C3.1.1 Choice of Date and Time 

 

Flight dates are chosen based on the tidal schedule of the Bay of Fundy.  These test 

flights will take place on days where high tide occurs during the day, and the flight is centred 

around this time of day.  It is felt that most recreational activity will take place when the tide is 

high.  Weather conditions will play a large role in the mission; certain conditions will make 

spotting extremely difficult and may warrant cancelling the flight.  Fog and rain reduce visibility, 

wind creates whitecaps and makes flying smaller planes difficult, and sun causes glare off the 

surface of the water.  Ideally, a day should be chosen that is overcast, with a light breeze, and 

with tides near midday. 

 

C3.1.2 Flight Plan 

 

Before departing, a flight plan must be created that will ensure all potential major areas of 

activity are covered adequately.  This will be the responsibility of the flight coordinator.  Due to 

safety requirements, the CASARA planes must stay within gliding distance of the coast.  

Experience has shown that vessel spotting requires an altitude of between 500 and 1500 feet and 

therefore, because of the aforementioned safety regulations, the CASARA planes must remain 

within approximately two nautical miles of the coast.  However, this allows for very detailed 

coverage of all inlets and bays of the coastline where most recreational marine activity tends to 

take place. 
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In order to cover the entire Bay of Fundy coastline, several CASARA planes must be 

used simultaneously.  Therefore, the coastline of the Bay of Fundy will be divided up between 

planes, each of which will follow a coastal crawl of their portion, one or two miles off the coast.  

It is expected that 15 aircraft-hours are needed to cover the entire Bay of Fundy coastline.  

However, areas with a higher concentration of boating activity will require more time. 

 

C3.1.3 Optimal Altitude and Velocity 

 

 

An optimal height for observation must be determined.  Higher altitude provides longer range of 

sight, but detail is compromised.  Based on experience, altitudes of between 300 and 1000 feet 

are best for spotting.  Although it may occasionally be required to reduce altitude to be able to 

identify particular markings on the boat, it is preferable to stay at one height during most of the 

flight in order to maintain the same aerial perspective on the vessels:  if the plane is zooming up 

and down all the time, it is impossible for spotters to maintain consistency in their assessment of 

length of vessel.  Furthermore, in the case of having several planes performing the mission 

simultaneously, each plane should maintain similar altitudes, except when closing in for better 

vessel identification so that ñqualityò of data will be comparable. 

Aircraft speed between 80 and 100 knots for CASARA Cessna (or equivalent) flights will be 

suitable. 

 

C3.2 Spotting and Recording Considerations 

 

C3.2.1 Observation Sheet 

 

The sheets that will be used to record the observed data can be found in Appendix D.  

The first page of the appendix will be used to describe the weather conditions during the flight.  

The second page will be used to record information on observed recreational vessels.  The third 

page provides instruction on how to fill out the vessel identification form.  There are several 

pieces of information that should be recorded for each vessel observed:   
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 Vessel type:  X off the appropriate type; if ñotherò, provide vessel description. 

 Vessel length:  X off the appropriate length. 

 Miscellaneous (Number/Distance): Identify approximately how far out the vessel is in 

nautical miles.  If there is a large cluster of vessels of the same type and size (i.e. as part 

of a regatta) estimate the number of vessels involved instead of trying to identify each 

boat. 

 Time:  Record the time of observation in hours and minutes (local time).   

 Location:  Record the Latitude / Longitude as plane flies by the observed vessel. 

 Identification / marking :  On each plane, every vessel spotted should be assigned a 

unique number (i.e. first vessel spotted is #1, second vessel spotted is #2, and so on).  

Record the unique number identifier of the spotted vessel.  If a registration number or 

vessel name can be identified, write in available space as well. 

 

C3.2.2  Briefing the Spotters 

 

Before the observation flight, all spotters and members of the flight-crew should be 

briefed on all-important aspects of the mission:  mission objectives, outline of recording 

procedures, overview of flight equipment, presentation of flight plan, and length-estimation and 

eye calibration exercises.  Only spotters who have attended the briefing sessions should be used 

for flights.  If possible, the same spotters should be willing to commit to future missions, as this 

would avoid future briefing sessions, and the spotters would be more experienced with the 

exercise. 

 

C3.2.3 Eye Calibration for Vessel Length During Briefing 

 

Spotters will be required to make an accurate assessment of vessel length for each vessel 

spotted.  From the air, this will be a difficult task.  In order to aid the spotters in this process, eye 

calibration exercises should be undertaken during the briefing to allow spotters to get a real feel 

for lengths of vessels.  During the eye calibration exercise, spotters are presented with a series of 

pictures of vessels whose length is known to the presenter, but unknown to the spotters.  The 
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spotters are asked to estimate the length of each vessel, and then their estimate is compared to the 

true length.  This exercise provides the opportunity for spotters to get a feel for what vessels will 

be encountered, the accuracy of their estimating, and any adjustments that need to be made to 

their assessment.  Furthermore, the ability to use objects of known size (i.e. people on board, 

towed dinghies, and life rafts) to estimate length will be enhanced and strengthened.  A variety of 

vessel types and vessel lengths should be presented to the spotters. 

 

C3.2.4 Eye Calibration for Vessel Length During Flight  

 

During the initial stage of each flight, if possible, a ñreal-timeò vessel length calibration 

exercise should be carried out so that all spotters onboard are assessing boat lengths with 

approximately the same accuracy.  Several vessels of verifiable size should be individually 

estimated for length by the spotters.  These vessels need not be recreational, although it is 

preferable.  The estimates should then be compared with their actual length.  Spotters who 

underestimate or overestimate consistently should then be able to adjust.  Vessel size can be 

verified by radioing them and asking for length (if possible) or by identifying the name of the 

boat and referencing the List of Ships (Blue books).  Furthermore, it may be possible on some 

missions to have the Coast Guard ñplantò several vessels of known length at particular locations 

around the observation area, and have the spotters assess them from the air.  See Appendix E for 

an example of a completed eye calibration exercise. 

 

C3.2.5 Eye Calibration for Distance During Flight 

 

In order to facilitate the task of judging the distance from shore of each vessel, four 

equally spaced tape markings could be put on the struts of the aircraft and used as a scale.  First, 

however, the spotter must calibrate the scale.  At the spotting altitude and at one mile from the 

coast, the spotter can judge what distance each marking represents by using the coast for 

comparison.  The tape-marking scale can then be used to judge distance of vessels off the coast, 

toward the center of the Bay.  Alternatively, a ruler may be positioned vertically against the 
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window, which will provide a reasonable benchmark if  the spotter remains in a fixed position 

while estimating and that a calibration is performed as above. 

 

C3.2.6 Pilot/Spotter/Recorder Roles 

 

During the flight, there should be one person filling out the recording sheet for the 

spotter(s).  This will permit the spotters to concentrate entirely on observing vessels instead of 

having to look down to fill out their form.  It is felt that the pilot and the navigator, due to their 

advantageous heads-up view, can assume the role of spotting vessels, whereas the person(s) in 

the rear seat can record the information.  

Furthermore, due to the monotonous nature of observation, spotters and recorders should rotate 

every hour, if possible, to ensure that spotters maintain an alert state.  It is understood, however, 

that this may not be possible due to the lack of space to move around on board the CASARA 

planes. 

 

C3.2.7 Vessel Location 

 

Location of vessels may be recorded in any of three ways, depending on the technology 

available on the aircraft: 

 For aircraft with GPS and laptop interface:  Location of vessels is automatically recorded by 

the GPS system and will be downloaded to a laptop after the flight.  

 For aircraft with access to current Latitude/Longitude coordinates only:  The GPS or LORAN 

indication of location must be recorded manually on the recording sheet.  These locations 

will be manually entered into a computer after the flight. 

 For aircraft without GPS or access to current Lat/Long coordinates:  The navigator or co-

pilot should mark the approximate location of the vessel directly on the map of the area.  The 

map will be scanned into digital format, and analyzed by computer software for exact 

coordinates. 
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C4. Map of Bay of Fundy 

 

A map of the Bay of Fundy is provided in Figure 10-1 to help in becoming familiar with 

the geography of the coastline.  Furthermore, the expected flight path can be traced on this map 

for reference. 

 

 

Nova Scotia

New Brunswick

 
Figure 10-1 ï Map of the Bay of Fundy 
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C5. Vessel Identification and Sizing Guide 

 

The most difficult task for the spotters to carry out is that of estimating vessel length.  

Due to the lack of reference points on the open ocean, sizing boats from the air is a very difficult 

task.  Spotters must make use of the limited number of reference objects near the vessel.  

Spotters must be able to approximate the length of the vessel by relating it to objects of known 

height or length.  This can include people on board, life rafts, navigational markers, buoys, 

outboard motors, dinghies being towed, or other nearby vessels that are easier to assess.  The 

most useful reference is people on board since they are found on all vessels in transit.  It is 

important for the spotters to calibrate their eyes and judgment by using this type of reference. 

 

The guide in Appendix F presents a variety of different recreational vessels types and 

sizes in order to familiarize the spotter with them and to get a feel for their relative sizes.  Its 

main purpose is to show the relationship in size between different types of vessels, as well as to 

show the relationship in size between the vessels and an adult of average size (6 ft.) for 

calibration purposes. 

  

The guide includes: 

 pictures of individual ships 

 a composite view of vessels 

 a vessel size distribution 

 

Note that each diagram represents a typically sized vessel in that class and is scaled 

appropriately according to its length (shown).  However, one must realize that each vessel can 

come in a variety of lengths as shown in the vessel size distribution.  This guide is only meant to 

give the spotter a feel for what might be seen in the Bay of Fundy by means of examples. 



 

MARIN Report 2000-02  Bay of Fundy Boat Spotting Handbook 45 

C6. Results 

Two exercises were completed in 1999 over the Bay of Fundy because of the recommendations 

in this guide.  A Dash 8 aircraft and a CASARA plane have made trips over the Bay in an effort 

to spot vessels.  The results from the Dash 8 exercise can be found in Appendix G and the results 

from the CASARA exercise can be found in Appendix H.  In both cases, the planes surveyed the 

entire Bay of Fundy, spotting 131 recreational vessels over the course of a day.  These two trials 

helped to improve the recommendations in certain areas of this report and proved that the 

spotting exercises are possible and will benefit Canadian Coast Guard projects.
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APPENDIX D. Observation Sheets 
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Flight Summary Data 
 

Date: ____________________ 

Weather: 
Please mark (X) all boxes that apply during each hour.  If OTHER, describe the weather 

condition in box instead. 

 

 08:00 ï 

08:59 

09:00 ï 

09:59 

10:00 ï 

10:59 

11:00 ï 

11:59 

12:00 ï 

12:59 

13:00 ï 

13:59 

14:00 ï 

14:59 

15:00 ï 

15:59 

16:00 ï 

16:59 

17:00 ï 

17:59 

Clear 

Skies 

          

Foggy 

 

          

Overcast 

 

          

Rain / 

Drizzle 

          

Other 

 

          

 

 

Wind Dir:  _______________ 

 

Wind Speed:  _______________knots 

 

Wave Height:  _______________metres 

 

Ceiling:   _______________  feet 

 

Visibility:         metres 

 

Air Temperature (Min/Max ):   ________
 o
C  / _______

o
C 

 

 

 

Departure Time:  _______________ 

 

Return Time:  _______________ 
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Recreational Vessel Data Sighting Sheet for (Ident) Page of
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NOTES: 

 

FOR VESSEL TYPE: 

For every vessel, mark ONE type: 

 SAILBOARD 

 ROWBOAT includes:   Rowing shell 

Rowboat 

 CANOE 

 KAYAK includes:     Kayak 

Sea Kayak 

Ocean Kayak 

 Personal WATERCRAFT (PWC) 

 SAILBOAT 

 MOTORCRAFT (with CABIN) 

 MOTORCRAFT (NO CABIN) 

 TOURBOAT may include:  Whale watching boat 

River Tour boat 

 

 OTHER may include:   Zodiac 

Paddleboat / Water cycle 

Raft 

Houseboat 

Barge 

Hovercraft (pleasure) 

Parasail 

  If OTHER, describe type of vessel in the space provided. 

 

FOR VESSEL LENGTH : 

For every vessel, mark at least one length class (two if unsure). 
 

FOR NUMBER OF VESSELS: 

If there is a large cluster of vessels of the same type and size (i.e. as part of a regatta) estimate the number of 

vessels involved instead of trying to identify each boat. 
 

FOR DISTANCE OUT: 

For every vessel, identify how far out the vessel is in nautical miles approximately. 
 

FOR SIDE OF THE PLANE : 

For every vessel, identify on what side of the plane the vessel was spotted. 

 

FOR TIME : 

Time (local) should be recorded in 24-hour format to the nearest minute (i.e. for 2:57 PM, record as 14:57). 
 

FOR VESSEL IDENTIFICATION M ARKING : 

If the registration number (preferred), or vessel name can be identified, record in space provided. 
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APPENDIX E. Boat Length Estimation Calibration 

An exercise, dubbed ñEYE-EXò, was conducted to evaluate the ability of spotters to 

correctly estimate the length class of vessels from an altitude of 1000 feet.  The Canadian Coast 

Guard Auxiliary (Zone 16) supplied six targets of various lengths and types for a over-flight on 

September 26, 1999.  These targets were placed in the Kennebacisis river system as well as in 

the Belleisle, on the NB side of the Bay of Fundy.  The following table shows the results from 

this exercise and the next page shows the deployment positions in a figure provided by CCG 

New Brunswick.   

 

ESTIMATED VALUES  ACTUAL DATA   

Sequence 

# 

Observed 

Vessel Type 

Estimated 

Length Class 

Observation 

Comment 

Target 

# 

Target Name Target 

Type 

Target 

Length 

(ft.) 

Actual 

Length 

Category 

Good 

Estimate? 

Flight1-1 Motorboat 

(Cabin) 

20 to 40 ft. Cabin Cruiser 1 Snow Job  28 20 to 40 ft. Yes 

Flight1-2 Sailboat 20 to 40 ft. Sloop 2 Argosy Sailboat 20.5 20 to 40 ft. Yes 

Flight1-3 Sailboat 20 to 40 ft. Cutter 3 Mistin Sailboat 29.5 20 to 40 ft. Yes 

Flight1-4 Motorboat 

(No Cabin) 

20 to 40 ft.  4 Loan Boat Open boat 19 Less than 20 ft. No 

Flight1-5 Motorboat 

(No Cabin) 

Less than 20 ft.  5 KV Rescue 3 Powerboat 19.5 Less than 20 ft. Yes 

Flight2-1 Motorboat 

(Cabin) 

20 to 40 ft. Snowjob 1 Snow Job  28 20 to 40 ft. Yes 

Flight2-2 Sailboat 20 to 40 ft.  2 Argosy Sailboat 20.5 20 to 40 ft. Yes 

Flight2-3 Sailboat 20 to 40 ft. Towing Zodiac 

Dinghy 

3 Mistin Sailboat 29.5 20 to 40 ft. Yes 

Flight2-4 Motorboat 

(No Cabin) 

Less than 20 ft.  4 Loan Boat Open boat 19 Less than 20 ft. Yes 

Flight2-5 Motorboat 

(Cabin) 

20 to 40 ft.  5 KV Rescue 3 Powerboat 19.5 Less than 20 ft. No 

Flight2-6 Motorboat 

(Cabin) 

20 to 40 ft. Cruiser 6 Bottom Line Cabin 

Cruiser 

25 20 to 40 ft. Yes 

        Accuracy= 82% 
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