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Summary

This report outlines the steps taken in collecting and preparing vessel activity data
associated with Maritime Canadads aquacul tur

The data formatting, creation, and processing techniques used are described in detail, as
well as a brief description of the data processing programs used to create output data.

The end result was a collection of GIS layers containing standardised vessel activity for
Maritime Canada and Quebec. Furthermore, templates for vessel activity scheduling
were created and can be easily modified with more detailed activity information.

It is recommended that the vessel activity survey described within be administered and
the data be used in the existing schedule templates, to create GIS traffic layers that more
genuinely describe the vessel activity.
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1.0 Introduction

The aquaculture vessel activity analysis project outlined here is a sub-project within a

larger research projectentitted @ Mar i ne Acti vity and Rscusk Mappi-
(SAR) Pl anningo. The goal of the aquacul tur
aquaculture vessel traffic into the catalogue of vessel traffic data sets (GIS layers)

generated by the MARIN Group.

1.1 Project Background

The Maritime Activity and Risk project is primarily funded by the GEOIDE (Geomatics
for Informed Decisions) Network of Centres of Excellence, and the Canadian Coast
Guard Search and Rescue (SAR) Branch. The project is being delivered through
Dalhousie University, with Dr. Ronald Pelot as primary investigator, the University of
New Brunswick, and the University of Victoria. The research group based at Dalhousie,
including research assistants, graduate students, and programmers, has been labelled as
the Maritime Activity and Risk Investigation Network (MARIN) Research Group. The
following is a description of the Maritime Activity and Risk project taken from the

GEOIDE website.

The objective of the proposed research is to develop a comprehensive marine
activity and risk model, particularly to address Canadian Coast Guard planning
issues, but also to serve as an important component of coastal mapping. Research
is required to determine what significant risk factors are associated with different

types of incidents and activities, and to determine their spatial and temporal



characteristics. Categories of activity include commercial fishing, recreational
boating, commercial shipping, ferries, cruise lines, ecotourism, aquaculture, and
offshore exploration. All of these have significant impact in the management of
the coastal zone. The data for these various activities and conditions vary

tremendously in terms of availability, reliability and level of detail.

1.2 Aquaculture Background

Agquaculture involves systematic farming of aquatic organisms, which include fish,

shellfish and aquatic plants. Aquaculture has been in practice around the world for
thousands of years, but records of aquaculture activity in Canada only appear in the mid
1800s, although it is believed early aboriginals practiced a basic form of aquaculture.
Commercial aquaculture in Canada began
million dollar industry. (Office of the Commissioner for Aquaculture Development,

2002) Common aquaculture species in Maritime Canada include oysters, clams, mussels,

scallops, cod, trout and salmon.

Each aquaculture species requires certain conditions, environments, climates, etc., in
order to grow properly. For this reason, aquaculture sites can be ocean-based (either in
the open ocean, rivers or lakes), or land-based. The different settings possess conditions
and characteristics appropriate for different types of aquaculture. Aquaculture techniques
and procedures also differ greatly by species and setting, as well as operation size. The
factors concerned in this report are the amount and type of vessel traffic present as a

result of aquaculture operations and therefore, land-based aquaculture sites are not

n
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included in this study. Furthermore, the overall diversity of aquaculture site operations
does not allow for an acceptable model of vessel traffic to be generated without thorough

research into the distinctions across all forms of aquaculture.

2.0 Data Collection
Prior to a conference in 2002, necessity was placed on creating a usable aquaculture
layer. Data available at the time included the following:

e Nova Scotia sites as of January 2002

e New Brunswick (Charlotte County only) sites as of January 2002

e Atlantic Canada aquaculture sites from Navigable Waters Protection Act (NWPA)
In September 2003, when the aquaculture project was resumed, the fore-mentioned data
was recollected and was deemed out-dated and un-reliable for further use and analysis.
Focus was turned to contacting previous sources for more recent data, and finding new
sources for the data needed to complete the aquaculture site data sets of all Maritime

Provinces and Quebec.

2.1 Newfoundland Data

The Newfoundland Department of Fisheries and Aquaculture operates an online
aquaculture mapping system called AquaGIS. Originally, data was retrieved manually
from a query option on the mapping site. Contact was made with the AquaGIS website
administrator, Colin Taylor, to verify that all data fields were available online. Taylor

provided an ESRI shape file of all Newfoundland aquaculture sites as of September 24,



2003. The file also included relevant fields such as owner/operator contact info, species,

and a description of the site location.

2.2 Quebec Data

Research was done to locate a source for Quebec aquaculture sites. This research
produced a website provided by the Quebec Department of Agriculture, Fisheries, and
Foods that listed marine based aquaculture sites in Quebec and the Magdalen Islands.
Data, including centroids and/or polygon points, owner name and contact information,

and site area, were retrieved manually from the site on September 25, 2003.

The data retrieval process involved copying
description, to an Excel spreadsheet formatted for the data. The licence number, owner

name and address, species, and site size(s) fields were in the same format, however; the

coordinates for the site(s) were in various formats. The number of coordinate points for a

given aquaculture site varied from two to twelve points. Furthermore, the coordinate

points were in various formats including degree-minute-second, degree-decimal minute,
degree-minute-decimal second and decimal degree. The coordinate data was recorded as

presented in the aquaculture site description, but would require further formatting. See

section 3.0 for the data formatting process.

2.3 Nova Scotia Data
The Nova Scotia Department of Agriculture and Fisheries, Aquaculture Division,

operates an online aquacul ture siThe&lSmappi ng



and Licensing Officer, Richard Hinton, was contacted and provided a centroids shape file
and a polygon shape file of all aquaculture sites in the province as of October 7, 2003.
The files also contained relevant fields including owner/operator contact information,

species, and several site characteristics.

2.4 Prince Edward Island Data

A request for aquaculture data was made to the PEI department of Agriculture, Fisheries,
Aquaculture and Forestry. PEI aquaculture licensing is managed federally by the
Department of Fisheries and Oceans (DFO) and the request was forwarded to their GIS
Manager in PEI, Deryck Mills. He provided a shape file containing polygons of all
aquaculture sites in the province as of October 29, 2003. Relevant fields included with
the data were owner/operator information, species category (finfish or shellfish), and

several site characteristics.

2.5 New Brunswick Data

A request for aquaculture data was made to the New Brunswick Department of
Agriculture, Fisheries, and Aquaculture in 2002. At that point the data was available;
however, the Licensing and Compliance division would not share their data, and
communications were ended. In an effort to re-establish relations the status of the prior
request was questioned in October 2003. In this case, a different management officer
handled the request and two files in

as of December 2, 2003, were sent. The files did not contain any additional information

nt

X

or



aside from the geographic location of the site. Contact information for corporate

aquaculture operations was later received when requested on December 22, 2003.

3.0 Data Formatting

The data collected from the various provinces were not all in the same format, and
various methods were required to convert all aquaculture data files to the same format for
further use. It should be noted that formatting, editing and other data operations that
followed were not done concurrently. Data sets were formatted, edited, etc. as they were

received.

The program used for further GIS data editing, creation, etc. was MapInfo©, which uses
its own TAB file format. Therefore, for all GIS files received a copy of the original file
was translated to the required TAB format. Files received directly from Provincial
Government departments were in a GIS format; either shape file or ntx file format.
Shape files were directly translated in MapInfo© to TAB files using the Universal

Translator function.

Programmers within the MARIN group were able to use another program, NTXShape®©,
to translate the ntx files received from New Brunswick. The translated files only
contained polygons of aquaculture sites, when centroids were required. A function in
MaplInfo© was used to add the centroid(x) and centroid(y) (longitude and latitude) points
of each site in new fields in the attributes tables. The files were then re-mapped using

these centroid fields as reference.



As previously stated, the Quebec aquaculture site coordinate data required additional
formatting. A programmer in the MARIN Research Group was able to create a Visual

Basic program that identified for each site the format of the coordinate points, converted

the points to decimal degrees (the standard format used throughout the project), as well as

calculate the centroid of the aquaculture site from the multiple points. The new latitude

and longitude fields were added to the table to hold the centroid data.

3.1 Editing

Examination of the GIS data files revealed that the data sets required editing before
further traffic work could be done. Editing included removing sites that were not of
concern to the project, adjusting sites that were not properly mapping, and editing

attributes tables.

Land-based sites (including in-land sites in ponds, lakes, etc.) were not considered in the
project, and therefore were removed. An SQL query was written in MapInfo®© that
identified all aquaculture sites (actually the centroids of sites) that were located on land.
The true settings of the sites were then verified using the site attributes (if available) and
provincial maps. Physical and online maps were required as the GIS landmass file used
only represents the shorelines, and did not contain in-land features (such as lakes and
ponds). The Nova Scotiadatasetc ont ai ned a fALegendo f

site and land-based and proposed sites were directly identified and removed.
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Sites found by the query that were extremely close to shore (and were not proven to be
land-based) were assumed to actually be ocean-based, but appeared on-land due to the
resolution of the landmass file they were projected against. The landmass file used
throughout the project was a map of Eastern Canada with a resolution of 1:250,000. It
was determined that a landmass GIS file at this resolution can easily be missing certain
features of a shoreline. Figure 1 demonstrates the difference between a 1:250,000 and
1:10,000 resolution landmass. Sites near the top of the Fig.1 fall correctly in water when
projected on the higher resolution landmass, however; the water bodies they are in do not
appear on the lower resolution landmass. The sites in this situation were manually
relocated slightly offshore from the nearest shoreline. This procedure was deemed
acceptable as the displacements of the sites were negligible compared to the scale of the
eventual analyses. See section 7.0 for further explanation. See Table 1 for the number

and type of sites edited and removed from each aquaculture site data set.

Province On-land Land-based Proposed Total Sites Sites Used
relocated removed removed
Newfoundland 65 40 - 294 254
Quebec 7 - - 49 49
Nova Scotia 84 63 96 481 322
PEI 357 - - 1096 1096
New Brunswick 44 - - 700 700

Table 17 Aquaculture Site Data Editing Breakdown

Certain data sets required the addition of a unique identifier field. The licence number
(required for a legal aquaculture site) fields usually contained unique entries, however;
occasionally multiple sites owned by the same person were under the same licence

number, or a licence number was not available.




& PEI_Centroids,... atlantic_mr Map

Figure 11 Difference in Landmass Resolution
Black outline = 1:250,000 resolution Green outline = 1:10,000 resolution
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The unique identifier fields contained an alphanumeric code that identified the province

the site was in, along with either the licence number of the site, or a number scheme that

was designated for that site. For exampl e,

New Brunswick. Finally, certain fields that were not relevant to the project, projection

format of the data for example, were kept in the original files received, but were removed

from the working files to decrease the file size.

4.0 GIS Data Creation

The GIS data creation process involved creating ports to act as departure points for each
unique aquaculture vessel path, as well as generating a node network. All GIS data was
created in MapInfo© by creating new data layers, as oppose to adding data to the
aquaculture site files. Appendix A contains screen shots of each province with their

aquaculture site and port layers.

4.1 Port Layers

In order to simulate the vessel traffic paths, points of departure were required for each

uni que aquaculture site | ocationthat A

contained port points with similar alphanumeric codes to the aquaculture site(s) they

Aportsao

served. A AP0 was added to the alphanumeric

exampl e, AAQNBPOO0OO0O10 served aquaculture site

Specific data on actual port locations was not available. Therefore, provincial road maps

and online maps were referenced for probable port locations. It was also assumed that
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many of the aquaculture site operators depart from a launch or similar place along the
shoreline near their aquaculture site. For this reason, many of the ports were placed
strategically to allow for a line-of-sight path to the aquaculture site. If line-of-sight was
not possible, nodes were required to create a vessel path. See Section 4.2 for explanation
of the node network. Figure 2 demonstrates the strategic port placement that allows
multiple sites to be serviced by a single port. Only one port is visible in Fig. 2, however;
there is a port point in the same location for each aquaculture site served in that area.
This was done to eliminate the need to keep track of which sites each port served, and to
simplify the schedule creation process. See Section 5.2.3 for the schedule formatting. In
some cases, one port was used to service several sites that were operated by the same
person, and located in the exact same position (for example, three sites together listed
with the same centroid). It was assumed that a site operator in this case would make one
trip to the sites in one vessel, and therefore creating one port only would generate the

desired set of trips in the track generation process.

4.2 Node Network

Nodes were created to provide a path for the track generator program (see Section 6.1) to
follow when there was no line-of-sight from a port to site. Otherwise, the track generator
would create a path that would pass through land. Figure 3 demonstrates the usage of
nodes. A single node network layer was created to service all provinces. As more
provinces were included, the number of nodes increased, with the final layer consisting of
51 nodes. The layer attributes contained the latitude and longitude of the node, as well as

a unique identifier.



Figure 27 Strategic Port Placement
Yellow triangle represents port i Red star represents aquaculture site

]

&
o
Figure 37 Use of Nodes

Red dot = Aquaculture Site Black dot = Node Yellow triangle = Port
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5.0 Traffic Schedule

The traffic schedule file for each province contained records for each trip made by a
vessel to and from an aquaculture site in one year (or any time frame desired) for each
aquaculture site in the province. A series of Excel spreadsheets, Access databases, and
Visual Basic programs were required to create the final traffic schedule. The formats
used in 2002 for the Bay of Fundy sample aquaculture traffic databases were used as a
guide, however; the methods of creating them were improved upon, by using various

tools in Excel, Access, and MaplInfo to eliminate the need for manual data entry.

5.1 Ports and Sites Database

The ports and sites database for each
table with the following fields: 1D, Code, Waterbody, Lat, Long, Lat_dec, and Long_dec.
The ID field was a unique identifier field that incremented by one with each entry. The
Code field contained the alphanumeric code for the aquaculture sites and ports. The
Waterbody field contained the general location of the aquaculture site, if available. The
Lat and Long fields would contain 5 digit, non-decimal formats of latitude and longitude
if available, however; they were not and the fields were left blank. The Lat_dec and
Long_dec fields contained the decimal-degree latitude and longitudes of the aquaculture
sites and ports to six decimal places (the accuracy used throughout the project). The
Code, Lat dec, and Long_dec fiel dos
from the GIS layer to text, and then importing the data directly to the Access table;

eliminating the need for manual data entry. The Port_locations table was later used as a

pPprovi nec

data was

Al euopko t able by a Visual Basic program that
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longitude of aquaculture sites and ports, and placed them in a designated location in the

final traffic output file. See section 5.3 for more on the traffic output program.

5.2 Schedule Database

The same Visual Basic program that queries the ports and sites database also used the
tables in the schedule database to create the final traffic output table. The schedule
database for each province was composed of several data tables containing data on
vessels used for aquaculture operations, and the temporal and aquaculture site data

required to create the traffic schedule.

5.2.1 Vessel Data

The Vessel table consisted of a Vessel _id field, a Vess_name field, and numerous other
fields that contained data about the vessel, such as length, gross tonnage, horsepower, etc.
The vessel ID was a unique identifier that incremented by one with each vessel starting
from one. The vessel name field contained an alphanumeric code (similar to the port and
aquaculture site codes) that linked the vessel to the aquaculture site. For example, the
vessel that served aquaculture site AQNBO0001 was named AQVSSLNBO0001. See
Appendix B for a sample Vessel table. There was no detailed data available on the
vessels used by aquaculture operators to service their site(s), and therefore a single
generic vessel was used for each site in a province. There was also a
Vessel_extended_info table in the schedule database that contained metadata for each

vessel in the vessel table.
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5.2.2 Schedule Layout Table

The schedule layout table contained information on each operating schedule that each
aquaculture sites follows in a given year. See Appendix B for a sample schedule layout
table. The table consisted of a Layout_id, Start, End, Day, Schedule_id, Vessel_id,
Vessel, and Description field. The layout ID was a unique identifier that started at one,
and incremented by one with each schedule. The Start and End fields contained a form
of Julian day that identified the beginning and end day for a schedule, in other words; the
time of year that the schedule is used. The Julian day form consisted of a two digit year,
three digit day, two digit hour, and two digit minute (YYDDDHHMM). The purpose of
the Day field was to set which day of the week each layout started on, but was not used
for the aquaculture schedules. The description field contained an interpretation of the
start and end fields. For example, start and end Julian day entries 030010000 and

031200000, correspond to a description entry of January 1 to April 30.

The schedule ID field contained a unique identifier for each unique schedule, and also
linked the schedule layout table to the schedule table. The exact operating schedules of
each aquaculture site were unknown, and therefore it was assumed that each site operates
under a winter and summer schedule. Therefore, each aquaculture site had two unique
schedule IDs. The winter schedule was run from January 1 to April 30, the summer
schedule from May 1 to Oct 31, and the winter schedule again from November 1 to
December 31. The traffic output program used the weekly trip schedule (schedule_id)
from the schedule table (see Section 5.2.3) and the corresponding schedule layout to

create the trips in each operating schedule.
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The vessel ID and Vessel fields linked the schedule layout table to the vessel table. The
ID and name fields corresponded to the Vess_id and Vess_name fields in the vessel table.

The traffic output program used this information to attribute the trips to a certain vessel.

The schedule layout table was first created in Excel and then imported into Access. The

entries for each aquaculture site were very similar due to the assumptions made because

of the lack of data. Therefore, only the records for one aquaculture site were entered

manually, and then formulas were created and
the table. A generic schedule layout Excel file was used as a template for each province,

as the only changes required were the number of records (dependent on the number of

aquaculture sites) and the province designator in the vessel code.

5.2.3 Schedule Table

The schedule table for each province contained a weeks worth of trip data for each
unique schedule that each aquaculture site follows. See Appendix B for a sample of a
schedule table. The size of the table was only dependent on the number of aquaculture
sites, as it was assumed that all sites operate under a winter and summer schedule, and
only one trip was made to the site each day. The schedule table contained numerous
fields, many of which were not used for aquaculture traffic. The fields used described the
geographical and temporal path of the vessel trips, i.e., when and where the vessel is

travelling or, when and where it is.
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The records for each aquaculture siteds trip
restriction assumptions. Until the PEI schedule table was created (the largest data set) the
schedule tables were beingcreat ed by copying one aquacul ture
entered manually), and then wusing the #fAfind
site and port codes, and then the table was imported in Access. The PEI aquaculture data

set contained over one thousand aquaculture sites and it was estimated that it would have

taken approximately seven days of work to complete the schedule table using the

previously described method. A new method of creating the schedule table was devised

for the PEI data that used formulas to calculate the port and site codes, and the schedule

| Ds . This all owed the entire table to be co
copying the repeated entries. The PEI schedule table took approximately ten minutes to

complete after the formulas were implemented.

5.3 Traffic Output Program

The traffic output program was originally created using Visual Basic to generate a traffic
schedule for ferry vessels, and was also used for the Bay of Fundy sample aquaculture
layer. The program utilises the ports and sites database, as well as the schedule database,
to make a generally large (dependent on the amount of vessel activity) table that is placed
in the schedule database. Table 2 shows the breakdown of aquaculture sites, total

recordssS, and vessel trips for each provinceds sc

Once the traffic output program finished creating the output table, it was exported to DBF

format and imported to MaplInfo. Importing directly from Access in Mapinfo could not
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be done as the six decimal place accuracy of the latitude and longitude fields were

shortened to four places. However, as a result of formatting to DBF, the field lengths

became very large (as did the file), and required editing. Editing the field lengths

significantly reduced the size of the file, due to the large number of records. Points were

then created using the latitude and longitude fields for each point in all vessel trips. The

file was then converted to shape file format, as required to be opened in MARIS (see

Section 6.0) and for the track generation process (see Section 6.1).

Province Aquaculture Sites | Unique Sites | Total Records | Vessel Trips
Newfoundland 254 234 243360 121680
Quebec 49 49 50960 25480
Nova Scotia 322 322 334880 167440
PEI 1096 1096 1139840 569920
New Brunswick 700 699 726960 363480

Table 21 Traffic Output Table Results

6.0 MARIS

The traffic generation process was performed in the Maritime Activity and Risk

Investigation System (MARIS). MARIS is a GIS application that was developed (still

under development) for the Canadian Coast Guard by the MARIN Research Group.

MARIS will primarily serve as a tool for visualising various types of data used by the

CCG and aiding in decision-making. MARIS is also used within the MARIN Group for

creating vessel traffic simulations, and visual representations of data.
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6.1 Track Generation

Track Generation is a tool in MARIS that utilised the schedule output file, node network

file, and a bass landmass (the landmass used when editing and creating data) to create a

shape file containing tracks (lines) that represent vessel paths. The track generation

process was very intensive, and often took w
The processing time for track generation was the main reason for preparing the data one

province at a time, as the availability of a computer powerful enough to process the data

was limited. Figure 4 shows a sample of the Nova Scotia track generation output. The

tracks appear as a single line, however; the linesrepresent an entire year 6s w

to and from the aquaculture site.

Figure 4 7 Track Generation Output Sample

6.2 Visual Analysis
The visual analysis of the track generation output data was done with the Data Analysis

tools in MARIS. First, a grid was created around the area to be analysed. The Grid
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Generation tool was used which allows the user to precisely specify the boundaries of the
area to be analysed, the size of grid squares within the area, and other specifications. The
size of grid square used for aquaculture traffic analysis was 0.05-degree grid squares.
After the grid was generated, the Grid Count tool was used to count the number of tracks
within each grid square. The Grid Count was not limited to the number of tracks, and
other operations such as summing, averaging, etc., could be performed. Finally, the
Render Layer tool was used to apply a colour scale to each grid, which gives a visual
representation of the amount of traffic in the area. Figure 5 shows a portion of the

rendered grid count of Nova Scotia aquaculture tracks.

Figure 57 Rendered Grid Count Sample
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The choice of grid size was extremely important as the time to create and perform grid
counts grows exponentially as the size of the grid squares decreases. The lengths of most
aquaculture vessel tracks were very small compared to the size of the grid squares used,
however; using a smaller grid size would dramatically increase the time required to
compute the data. It was also decided that the level of accuracy of the data was not high

enough to justify increasing the level of analysis.

Again, due to the lack of exact operating schedule data, the rendered grid counts created
only represent the number of sites in each grid. The trips for each aquaculture site were
generated under the same assumptions, and therefore each site has an equal number of
trips (520 per year). In actuality, it is believed that the operating schedule for aquaculture
sites is primarily dependent on the species harvested, and the size of the aquaculture site.

See Section 8.0 for recommendations on updating vessel activity data.

7.0 Conclusions

The result of the aquaculture vessel activity project was a collection of GIS layers
containing aquaculture vessel traffic simulations for Maritime Canada and Quebec, which
was the initial goal of the project. Although the traffic data created was highly
constrained by data restrictions, the methods used to generate the data produced
templates for creating vessel trip schedules. These templates will prove to be invaluable

when more accurate data is collected and new traffic schedules are created.
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8.0 Recommendations

It is highly recommended that detailed data be collected concerning the nature of
aquaculture vessel activity. This will allow vessel traffic schedules to be created that
more accurately represent the amount of traffic present because of aquaculture
operations. It is recommended that the aquaculture vessel activity survey, developed by
Dr. Ron Pelot and the author, by administered to gather this information. See Appendix

C for the survey format.

The survey should be administered in each province (of the provinces studied here) to a
select number of aquaculture operators for each species category and across varying site
sizes. Distributing the survey in this format should gather adequate data to apply
differing operating schedules to the spectrum of aquaculture operations, while
minimising the time and work required to administer the survey. Once the data is
organised, the schedule templates will require very little editing to accommodate the
differing operating schedules, and new traffic layers can be generated as computer

availability dictates.
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Nova Scotia Sites and Ports

Prince Edward Island Sites and Ports
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New Brunswick Sites and Ports
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B Vessel : Table Q@@

Vessel_id Vess_Name Vess_Equiva|Vess _Ice §|Vess Non|Vess Gross_T|Vess M|Vess Vess T e_or

1 AQVSSLNS00001

Record: 14| 4 |[ 1 | M[r#]of1 | |
Sample of Vessel Table

00 edule_layo able B E
Layout_id Start End Day| Schedule_id | Vessel_id Vessel Description -

id {1 030010000 031200000 0 2 1 AQVSSLNS00001 Jan 1- April 30 (Winter Schedule)
- 2/031210000 033040000 0 1 1 AQVSSLNS00001 |May 1 - Oct 31 (Summer Schedule)
| 31033050000 033650000 0 2 1 AQVSSLNS00001 |Nov 1 - Dec 31 (Winter Schedule)
| 4030010000 031200000 0 4 1 AQVSSLNS00001 |Jan 1- April 30 (Winter Schedule)
- 5031210000 033040000 0 3 1 AQVSSLNS00001  May 1 - Oct 31 (Summer Schedule)
- 6033050000 033650000 0 4 1 AQVSSLNS00001 |Nov 1 - Dec 31 (Winter Schedule)
5| 7/030010000 031200000 0 6 1 AQVSSLNS00001 |Jan 1- April 30 (Winter Schedule)
| 8031210000 033040000 0 5 1 AQVSSLNS00001 May 1 - Oct 31 (Summer Schedule)
| 9 033050000 033650000 0 6 1 AQVSSLNS00001 |Nov 1 - Dec 31 (Winter Schedule)
- 10/030010000 031200000 0 8 1 AQVSSLNS00001 |Jan 1- April 30 (Winter Schedule)
| 11031210000 033040000 0 74 1 AQVSSLNS00001 |May 1 - Oct 31 (Summer Schedule)
- 12/033050000 033650000 0 8 1 AQVSSLNS00001 |Nov 1 - Dec 31 (Winter Schedule) | |
Record: 1| < | 1 b |Mi[rk]of 966

Sample of Schedule Layout Table

B 2003 _10_28 aquaculture output : Table

Vess_Name ip | Trip_Trip_D| Trip | Trip_Last_Port | Trip_Destination Trig| Trip_Tr_Eta| Mvrm|Mvwnt_Date| Mvn| Mvm| Long_dec
] 1 AQVSSLNS00001 1 30020800 AGQNSP0001 AQNS0001 c 30020810 M 30020800 0 0 -61.7173%
ia 2 AQVSSLNS00001 130020800  AQNSPO001 | AQNS0001 c 30020810 M 30020810 0 0 -61.72083
] 3 AQVSSLNS00001 2 30021600 ACQNS0001 ACQNSP0O001 | C 30021610 M 30021600 0 0 -61.72083
] 4 AQVSSLNS00001 2 30021600 AQNS0001 ACQNSP0O001 | C 30021610 M 30021610 0 0 -61.71733
L 5 AQVSSLNS00001 3 30030800 AQNSPO001 | AQNSD001 C 30030810/ M 30030800 0 0 -61.71739
L 6 AQVSSLNS00001 3 30030800 AQNSPO001 AQNS0001 c 30030810 M 30030810 0 0 -61.72083
L 7 AQVSSLNS00001 4 30031600 AQNS0001 AGQNSP0O001 | C 30031610 M 30031600 0 0 -61.72083
L 8 AQVSSLNS00001 4 30031600 AQNS0001 AGQNSP0O001 | C 30031610 M 30031610 0 0 -61.71739
L 9 AQVSSLNS00001 5 30040800 AGQNSP0001 AQNS0001 c 30040810 M 30040800 0 0 -61.7173%
| | 10/AQVSSLNS00001 5 30040800 AQNSP0001 AQNS0001 c 30040810 M 30040810 0 0 -61.72083
|| 11 AQVSSLNS00001 6 30041600 AQNS0001 AQNSP0O001 30041610 M 30041600 0 0 -61.72083
| | 12/ AQVSSLNS00001 6 30041600 AQNS0001 AQNSP0O001 30041610 M 30041610 0 0 -61.7173%
|| 13/ AQVSSLNS00001 7 30050800 AGQNSP0001 AQNS0001 c 30050810 M 30050800 0 0 -61.7173%
|| 14 AQVSSLNS00001 7 30050800 ACQNSP0001 AQNS0001 c 30050810 M 30050810 0 0 -61.72083
| | 15/ AQVSSLNS00001 8 30051600 ACQNS0001 ACQNSP0O001 | C 30051610 M 30051600 0 0 -61.72083
| | 16/AQVSSLNS00001 8 30051600 ACQNS0001 ACQNSP0O001 | C 30051610 M 30051610 0 0 -61.71739
L 17 AQVSSLNS00001 9 30060800 AQNSPO001 | AQNSD001 C 30060810/ M 30060800 0 0 -61.71739
| | 18/AQVSSLNS00001 9 30060500 AQNSPO001 AQNS0001 c 30060810 M 30080810 0 0 -61.72083
| | 19 AQVSSLNS00001 10 30061600 AQNS0001 AQNSPO001 | C 30061610 M 30061600 0 0 -61.72083
| | 20 AQVSSLNS00001 10 30061600 AQNS0001 AGQNSP0O001 | C 30061610 M 30081610 0 0 -61.71739
| | 21 AQVSSLNS00001 11 30090800 AQNSP0001 AQNS0001 c 30090810 M 30080800 0 0 -61.71739
| | 22 AQVSSLNS00001 11 30090800 AQNSP0001 AQNS0001 c 30090810 M 30080810 0 0 -61.72083
|| 23/ AQVSSLNS00001 12 30091600 AQNS0001 AQNSP0O001  C 30091610 M 30081600 0 0 -61.72083
|| 24 AQVSSLNS00001 12 30091600 AQNS0001 AQNSP0O001 30091610 M 30091610 0 0 -61.7173%
| | 25 AQVSSLNS00001 13 30100800 AGQNSP0001 AQNS0001 c 30100810 M 30100800 0 0 -61.7173%
| | 26/ AQVSSLNS00001 13 30100800 ACQNSP0001 AQNS0001 c 30100810 M 30100810 0 0 -61.72083
records 14| 4 |[7 2 _» | M ]b#] of 334880 | » |

Sample of Schedule Table
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ID:

Licence number(s) covered:

Species*:

*Species types include: atlantic salmon, steelhead salmon, rainbow trout, atlantic cod, halibut, artic char, urchins, eel, clams, american

oysters, european oysters, mussels, sea scallops, quahogs, other.

Location of port:

Distance to site(s) from port:

Vessel Information:

Enter the following data for each vessel used to operate the aquaculture site(s):

(If available) Lat:

Long:

Type of Vessel

Length (in feet)

Horsepower

Age

Persons on board

*Vessel types include: open/closed barge, fishing boat, lobster boat, outboard motor boat, scow, skiff, or other.

Brief description of the main gear used:

Schedule Information:
Please enter the following data for the operating schedule of the site(s):

Season

1

2

Months

# of trips/day

Operating days

Departure time

Duration of trip

Duration at site

Additional notes describing the operation of the site with respect to vessels:

Describe some of the exposure factors related to the site(s):




