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Overview 

Plotter data was sourced directly from the skippers/owners of pelagic vessels that are members of the 

Scottish Pelagic Fishermen’s Association (SPFA), which represents 22 of the 26 pelagic fishing vessels 

registered in the UK. Raw data was derived from 4 different plotter systems, then imported to 

TimeZero (TZ), where it was cleaning to leave remaining only fishing related information for the vessel 

of interest, and then aggregated into fishery layers. TZ proved to be a flexible tool for importing, 

viewing and exporting files in different formats for later analysis.  Data on marks and tracks exported 

from TZ was post-processed with bespoke scripts developed in R to combine data files, extract 

additional information on fishing positions, times and catches, calculate new fields, and summarise 

and plot the data. 

The plotter data set is only a partial representation of the tracks and marks associated with pelagic 

fishing activities of SPFA members. It is an opportunistic data set, but it is so substantial in its spatial 

and temporal coverage that it can be considered a detailed representation of pelagic fishing activities. 

Data is included for 20 of 22 member vessels, dating back to 1984 and including over 50,000 fish 

marks and 290,000 vessel tracks. 

1. Methods 

1.1 Raw data source 

Plotter data was sourced directly from the skippers/owners of pelagic vessels that are members of the 

Scottish Pelagic Fishermen’s Association, which represents 22 of the 26 pelagic fishing vessels 

registered in the UK. Raw data was derived from 4 different plotter systems: TimeZero (TZ), Sodena, 

Trax and Olex, and imported into TZ for cleaning and aggregation by fishery.  Data from Trax plotters 

was converted to Sodena and raw GPX format by Seafield Navigation marine electronics company 

before being imported into TZ.  

The raw data collected from each vessel varied in terms of the number of sources, their format, the 

period of time covered and the nature of the data itself. This is because different fishermen use their 

plotter instruments in different ways, recording different types of information about fishing and non-

fishing activities.  For example, some fishermen record only the GPS tracks of fishing operations, while 

others record fishing and transit (to and from fishing grounds) tracks.  Some also record marks an 

annotations associated with fish marks that they have seen while searching, fishing and transiting. 

Furthermore, some skippers/owners provided access to all their plotter data, while others did not. 

The reasons for this differ but include for example, the holding of data recorded by a previous skipper, 

‘not mine to give’, or being concerned about how the data may be used.  Thus, the plotter data set is 

only a partial representation of the tracks and marks associated with pelagic fishing activities of the 



 

SPFA members. It is an opportunistic data set, but it is so substantial in its spatial and temporal 

coverage that it can be considered a detailed representation of pelagic fishing activities. Data is 

included for 20 of 22 member vessels, dating back to 1984 and including over 50,000 fish marks and 

290,000 vessel tracks. It is worth noting that many skippers also have paper diaries that document 

locations and catches of fishing activity over decades, so their complete fishing histories will only be 

partially represented in this more contemporary data from plotters. 

 

1.2 Raw data processing overview 

Processing of the plotter data involved 5 main steps, a summary of which is provided below, with a 

more detailed description provided in Appendix 1, which is intended as a guide to assist others who 

may be planning working with plotter data. 

1.2.1 Importing and cleaning 

All raw data sources from each vessel were imported to TimZero, then all non-fishing related marks 

(e.g. fasteners, depth marks, boundaries, wells, non fishing trip transits, port registrations) were 

removed. Any fishing marks or tracks that were not related to the specific named fishing vessel, or 

previous builds of the vessel, were removed to leave only the fishing history specific to the vessel of 

interest.  In some cases, there was a considerable amount of legacy data imported from plotters used 

on previous vessels, which was often in different formats with different data properties and 

associated information. Unfortunately some of this legacy data is unusable for characterising 

temporal changes in fishing patterns because when the legacy data gets imported to a new plotter 

system the original datetime stamp can be overwritten with the datetime of import. However, 

detailed interrogation of the data fields revealed that, in some cases, the original datetime stamps for 

fish mark data may remain, albeit buried in a comment or other text field. Where possible, these 

original datetime stamps were recovered and reinstated at a later stage of processing. The same 

datetime overwriting problem can occur on the porting of GPS track data from one plotter system to 

another. There were 3 cases vessels for which this problem would have caused a substantial loss of 

historical track data, but where a solution was eventually found.  The approach required (i) using 

TimeZero as an intermediatory processing tool to clean and classify Sodena files into different 

fisheries, (ii) writing bespoke programs to extract original timestamp data from TRAX plotter files and 

export them to raw GPX file format (undertaken by Seafield Navigation), (iii) re-processing the raw 

GPX files in Timezero to match the original fishery classification and then exporting the cleaned GPX 

file for further processing in R (R Core Team 2022).  Unfortunately there was no such workaround for 

legacy track data recorded by QUOD plotters. 

1.2.2 Aggregation to fisheries 

For each vessels’ data, information on the timing and location of fishing activities, ancillary 

information from comment fields and direct input from skippers was used to partition each data set in 

to specific fisheries within TimeZero.  The information in Table 1 is a reasonable general guide to 

fishery timings in the last 10-15 years, but differences in the specific activities of each vessel and 

evolution in the timing of fisheries meant that each vessels data had to be scrutinized in detail; often 



 

drawing on additional advice from skippers to guide which data needed to be assigned to which 

fisheries.  The resulting classification reveals the main seasonality of fisheries at a high level of spatial 

detail (Figure 1), but undoubtedly there will remain some cases where the classifications were not 

correct.  To protect individual vessel information, vessels are anonymised and data is aggregated at 

the fishery level. 

Table 1. Approximate fishery timings used to aid fishery classification 

Start date End date Fishery Name Colour 

01-Jan 24-Feb Mackerel winter janMAC DeepMaroon 

14-Feb 01-Mar Atlanto Scandian herring ASH Yellow 

25-Feb 30-Apr Blue whiting BLU Blue 

21-May 30-Sep Herring (North Sea and Western) HER Green 

01-Oct 31-Dec Mackerel autumn novMAC Mauve 

01-Apr 30-Jun Sandeel EEL Light green 

01-Jan 01-Feb Horse mackerel HOM Orange 

  Sprat SPRAT Cyan 

  Boarfish BOR Magenta 

  Seabass BASS Light blue 

 

1.2.3 Export and summarize cleaned TZ data 

[files: \SPFA Plotter data\RProj_plotterdata\Data\Tracksdata OR Marksdata OR Layersdata] 

Data were exported from TimeZero in multiple file formats using a consistent naming approach 

‘Vessel_Fishery_Datatype_Dataformat’ that is based on the data components and options for each 

component (Table 2, Appendix 1). This approach produces multiple individual files which can be 

combined in different ways to show data of a specific type, fishery or vessel.  Breaking the files down 

to their component parts means the data is readily accessible for analysis and summarising through 

bespoke scripts developed in R by S. Mackinson.  

The cleaned exported data covers 20 of 26 pelagic vessels registered in the UK, with high intensity 

coverage of the main fisheries for herring, mackerel, blue whiting (Figure 1, Table 3, 4) since the early 

2000s, and more limited data extending back to 1984. 

Table 2. Classification of output files for the principle pelagic fisheries. The combination of data 

components is used as the file naming convention. 

Data component Options 

Vessel Name 

Fishery All, janMac, novMAC, HER, ASH, BLU  
Data type Marks (list) Tracks Tracks (list) Layers (list) Tracks and Marks Annotations 

File format TZ, TXT TZ, GPX TXT TXT KML TZ, TXT 

 

 

Table 3. Summary of fishery coverage from plotter data.  



 

  Vessels   Marks   Tracks       

Fishery nVessels nMarks nMarks Date range* nVessels nTracks milesTracks Date range* 

HER 20 26246 26246 1984-2024 16 92264 278018 1994-2024 

janMAC 20 11157 11157 1984-2024 13 129690 221178 1997-2024 

novMAC 19 8556 8556 1984-2024 13 59219 146865 1999-2023 

ASH 9 1559 1559 1998-2023 8 871 39471 1997-2024 

BLU 9 3106 3106 1984-2023 6 3310 38880 1998-2024 

HOM 4 47 47 1984-2014 2 36 411 2002-2021 

BOR 2 12 12 2010-2013 2 1685 3668 2004-2013 

BAS 1 12 12 1996-1997 1 4410 5260 2012-2012 

EEL 1 0     1 392 6355 2002-2020 

SPRAT 1 0     1 138 2313 2002-2022 

*Date range covers the min and max dates, but data may not be available for each year continuously for all 

fisheries 

Table 4. Summary of vessel coverage from plotter data 
Vessel Marks 

 
Tracks 

  

VE_ID nMarks Date range nTracks milesTracks Date range 

6 161 1984-2019 382* 
 

- 

20 39 2023-2024 0 
 

- 

19 314 2022-2024 0 
 

- 

1 10 2017-2018 0 
 

- 

13 3 2020-2021 80 27823 2020-2023 

14 324 1997-2008 3902 30898 1997-2044 

9 317 2019-2023 26 3389 2019-2023 

15 784 1998-2018 6707 36013 1997-2024 

3 0 - 1122 68923 2001-2023 

21 4900 2010-2023 779 25914 2010-2023 

10 0 - 376 17710 2016-2020 

7 885 2004-2024 837 4063 2004-2024 

2 5 2017-2020 271 22634 2017-2022 

17* 11703 2008-2023 15630* 1615 2008-2023 

4 537 2018-2022 378 8111 2003-2023 

11 4965 2003-2023 1317 166595 2003-2023 

22 14755 1994-2023 1863 21421 1994-2023 

12 0 - 1251 15834 2001-2023 

18^ 10103 1989-2022 256740^ 267772 2011-2023 

8 890 1998-2022 354 23707 2003-2022 

^Vessels with legacy track data with incorrect (unrecoverable) timestamp. For VE_ID 18, 256,355 tracks are all 

assigned to year 2012. 

*Vessels with track defined as boundary lines without coordinate or timestamp data. VE_ID 17 legacy data 

from QUOD system.  



 

 

 

Figure 1. Pelagic fishing activity ~1984-2024.  Tracks and marks displayed in TimeZero. Key: 

Green- Herring, DeepMaroon – winter Mackerel, Mauve- autumn Mackerel, Blue – Blue whiting, 

Yellow – Atlanto Scandian herring.  

 



 

1.2.4 Post-processing of cleaned TZ data 

The goal of post-process is to compile and standardize from all vessels into complete data sets for 

further analysis. The process involves: 

• Cleaned raw TZ data files from each vessel_fishery combination are appended and tidied to 

provide two data sets; one each for marks and tracks. 

o For Marks, original datetime stamps, depths and catch data are recovered and 

additional date fields are added (Table 5). 

o For Tracks, the data is inspected for errors in continuity of GPS or timestamps, which 

are revealed through unrealistic values for distance or time travelled between each 

data row (see Appendix 1, NOTE 3). The GPS position and timestamp data is used to 

calculate distance, time, speed, heading from each data row, and additional data fields 

of relevance are added (Table 6) 

• The raw data is filtered to retain only data with speeds <16knots based on evidence of known 

speeds (Table 7, Figure 2). Maximum speed was determined from VMS data from Scottish 

Pelagic Vessels (2013-2021) and confirmed as 16kts by Adam Wiseman, the skipper of Artemis 

– one of the newest and fastest vessels (28/1/25). He confirmed that most boats won’t steam 

more than 15kts, and on average steaming speed during transits would be 11-14kt. 

 

Table 5. Mark data example 

Field header Example row data 
IndexNew 1 
Index 1 
vessel_name name 
Fishery novMAC 
OGmarkdate 04/11/2019  18:38:00 
Year 2019 
Month 11 
Long -0.78615 
Lat 60.27762 
Depth 78.6 
Catch_t 460 
Modified_date 16/11/2023  17:26:00 
VE_ID 6 

 

  



 

Table 6. Track data example 

Field header Example row data 
Index 150 
native_rowIndex 152 
lat 57.69373 
lon -2.00074 
datetime 26/07/2020  15:18:20 
vessel_name name 
fishery HER 
VE_ID 13 
timediff_m 8.51E-05 
timediff_s 0.005106 
timediff_h 1.42E-06 
distance_m 0.006648 
distance_nm 3.59E-06 
speed_kn 2.530587 
heading 107.418 
year 2020 
month 7 
ices_rect 4.40E+08 
ices_rect_lon -2.5 
ices_rect_lat 57.75 
ices_rectxt '44E7 

 

 

 

Figure 2. Distribution of vessel speeds from VMS data for SPFA vessels 2013-2021. (source file: VMS 

speed allSPFAvms_clean.xlsx) 

 



 

1.2.5 Data products generation 

Data products for each data component and fishery are produced for future analyses (Table 8).  

To produce the ‘Towing tracks data’, specific speed thresholds are applied to the Vessel tracks data for 

each distinct fishery (Table 7). During this filtering step large numbers of rows of data are removed 

with the result that the values for time, distance, speed in the remaining rows no longer reflect the 

true value from the difference between the newly adjacent rows.  By re-calculating the differences in 

time, distance and speed from one data row to the next, those points spaced far apart or where the 

time difference is large, as it would be when steaming, become visible by having a high ‘apparent’ 

speed values (Figure 3b) which fall outside of the filter threshold. By applying a second pass of the 

towing speed filter, many of these are dropped, while those points that are genuinely close together 

are retained. Thus, while some of the genuine towing speed data may be lost, it is far outweighed by 

the need and efficiency of removing the suspected steaming points. 

Strictly speaking the Towing tracks data represents vessels activity data at speeds consistent with 

towing. While the filtered data makes is easier to home in on likely fishing activities, it does not 

isolate fishing tows themselves and does not exclude non-fishing activities. Vessels may operate at 

lower speeds for a number or reasons, such as queuing for a factory or setting speeds to time arrival 

according to tides.  

 

 

  

Figure 3. Speed filtering Vessel track data to create Towing track data. (a) Result of listed speeds after 

original towing speed filter applied to vessel track data (b) recalculated speeds of the Towing data – 

giving the correct speed value between adjacent rows (c) speed values remaining after towing speed 

thresholds re-applied. 

 

 

 

 

 

(a) (b) (c) 



 

Table 6. Speed (in kts) thresholds applied to filtering the vessel tracks data. Source: direct information 

from consulting SPFA skippers.   
 

Mackerel (tow with the 
direction the fish are 
swimming)  

Herring 
(against the 
tide) 

Blue whiting Max 
speed 
(kts) 

Towing 3 to 5 2.5 to 4 2.5 to 5 16 

Pumping 0.25-2.5       

Searching/ 
Steaming 

5+(could be slow if 
queing for factory) 

      

          
 

Table 7. Data products for the principle fisheries 

Data 
Product 

File(s) and Size Preview Location 

Marks 
data:  the 
complete 
set of 
marks for 
all vessels 
 

AllMarks_clean.csv 
(6MB) 

 
 

\SPFA Plotter 
data\RProj_plotterdata\Data\Marksdat
a 

Vessel 
tracks 
data: the 
complete 
set of 
track data 
speeds 0-
16kts 
called 
‘Vessel 
tracks’  

HER_vessel 
tracks_allvessels.csv 
(5.4GB) 
 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\HER 

 MAC_vessel 
tracks_allvessels.csv 
(7.9GB) 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\MAC 



 

 BLU_vessel 
tracks_allvessels.csv 
(4.1GB) 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\BLU 

 ASH_vessel 
tracks_allvessels.csv 
(756MB) 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\ASH 

Towing 
tracks 
data: a 
subsets of 
vessel 
tracks data 
representi
ng speeds 
consistent 
with 
trawling in 
each 
fishery 
(Table 6)*.  
 

HER_towing 
tracks_allvessels.csv 
(498MB) 

 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\HER 

 MAC_towing 
tracks_allvessels_NEW
.csv 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\MAC 

 BLU_towing 
tracks_allvessels_NEW
.csv (1GB) 

 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\BLU 



 

 ASH_towing 
tracks_allvessels_NEW
.csv (52MB) 

 
 

\SPFA Plotter 
data\RProj_plotterdata\Data\Tracksdata
\ASH 

    

*Note however that vessels travelling at these speeds may not be engaged in fishing activity at all, so 

defining tracks associated with fishing activities requires further analyses. 

 

 

  



 

Annex 1. Detailed processing steps  

Step Process 

1 Import, characterise and clean raw data in TZ 

1.1 Import the raw data, inspect data layer types and record date range and number of marks/ tracks 
etc.   
 
Any legacy data that may have dates associated with datetime of import rather than the original 
datetime of the recording. Through advanced processing with bespoke programmes developed 
during this work, it is possible to recover the original datetime of GPS tracks from TRAX systems 
(Seafield Navigation) and import the fixed data into TZ, and to recover the original datetime of mark 
data following its export from TZ (Mackinson). [see NOTE 1] 
 
It is possible that some Track data appears as Boundaries in TZ, and has no datetime stamp. This 
data is most likely to be legacy data from other plotters. [see NOTE 2] 
 

1.2 Remove non-fishing activity marks/boundaries/ annotations etc (e.g. fasteners, depth marks, wells) 

1.3 Remove tracks shorter than 1nmi. This removes many track registrations that are 0.15-1nmi where 
vessels are lying in port, moving berth, or around port, plus short sections of automatic AIS feed 
tracks from other vessels.   

1.4 Remove tracks where distance is short, but duration long indicating for example the vessel is in port, 
drifting, or waiting for tide on approach to port. 

1.5 Remove any remaining tracks not recorded by that vessel (i.e. non ‘Own vessel’ tracks), such as 
automatic AIS tracks that belong to other pelagic vessels, or any other boats. 

1.6 Where considered appropriate for the intended analysis, identify obvious transit-only tracks (i.e. 
transits that are not part of fishing trip), and consider removing. E.g. Routine transit tracks between 
Peterhead and Fraserburgh. Removing transit tracks can also be done a later stage using a 
combination of rules for speed and direction change, but depending on the application and volume 
of data it may be expedient to remove non fishing trip transits in TZ. 

1.7 Export TZ 'OG clean' file 

1.8 Record date range and number of marks/ tracks etc 

                         

2 Aggregate data to a layer for each fishery according to fishery timing (see Table 1) 

2.1 Assign marks and tracks to different layers representing different fisheries, taking each year/ layer at 
a time and making only that visible with the help of filtering and data sorting tools in TZ.  

2.2 Marks list - filter for a specific year, then sort by created date.  Using knowledge of fishery timings 
(e.g Table 1), use date to select and reassign each batch of marks to the relevant fishery period, and 
delete any remaining non-fish marks. Knowledge of the spatial pattern of fisheries can be used 
because many tracks or marks can be selected at once by selecting a map area and then right clicking 
to re-assign to a different layer. Use any ancillary information from comment fields to aid correct 
assignment and consult relevant skippers where further advice is necessary. 

2.3 Do the same for tracks 

2.4 At the end of all the assignments to correct fishery layers, go to the Marks list and Tracks list and 
assign all marks and tracks the relevant colours ) (OR this could be done in  Step 4.1 by using 
‘Transform’ to reassign symbols as single fish mark and for colours to represent each fishery). 

  

3 Exporting cleaned TZ data files (See Table 2 for file formats) 

3.1 Create multiple separate TZ files for each vessel, one for all the data layers combined, and one each 
representing each species/fishery for mark and track data. This means that any individual file can be 



 

loaded as separate 'layers' to TZ or any other external programme, providing the ability to create 
overviews for any combination of vessels, fisheries, data type. This is particularly important because 
it keeps file sizes manageable and easily editable should any updates be needed.  

3.2 Export Layers list from export list as txt file (this is Metadata for each vessels, describing the layers 
and number of points, dates etc)  

3.3 Export Marks DATA from Export list as txt file. This is a simple XYZ data file that can be used in 
external programs (like excel or bespoke R scripts) to plot and further analyse marks data. It is very 
handy!  

3.4 Export Track list as export list txt file (this is Metadata for each vessels tracks)  

3.5 Export Track DATA as separate GPX files for each fishery. NOTE: in some cases an error occurs when 
trying to export GPX tracks for all fishery layers, but it can still be possible to export the tracks from 
each specific fishery layer, giving a vessel_fishery output file instead.  

3.6 Export a KML file for each vessel selecting both tracks and marks data. The KML file is a google maps 
file so can be loaded into Google maps for display. [NOTE: In early testing, errors were found with 
the KML exports. There was mixed success with getting output and it was discovered that output 
was limited by a restriction on the number of rows.  TZ support worked on this for some time and it 
is improved, but further testing is needed to check that the KML output is correctly showing all the 
data]. 

3.7 Summarise the cleaned TZ data from the Layers information (see also steps 4.2.2, 4.3.1) 

 Layers data: Create a metadata summary of layers data from individual ‘vessel_layers.txt’ files .  
R Code: 1 Layers_data summary.R 
INPUT Files: \RProj_plotterdata\Data \Output List LAYERS\ 
OUTPUT File: \RProj_plotterdata\Data\Layersdata\Layers summary.xlsx 

  

4 Post-processing of TZ data: Compile, clean, derive new data and summarize 

4.2 Marks data: Combine ‘vessel_Marks.txt’ files output for each vessel from TimeZero, clean the data, 
add new data fields and output a cleaned data set for summarising and plotting with other R scripts 

4.2.1 Combine and tidy the individual ‘vessel_Marks.txt’ files, including recovery of original datetimestamp 
from legacy plotter systems 
R Code: 2a Marks_compile and tidy data.R  
INPUT Files: \RProj_plotterdata\Data\Output List MARKS\ 
OUTPUT File: \RProj_plotterdata\Data\Marksdata\AllMarks_clean.csv 

4.2.2 Create a metadata summary of marks data.  
R Code: 2b Marks_data summary and add VE_ID.R 
INPUT Files: \RProj_plotterdata\Data\Marksdata\AllMarks_clean.csv 
OUTPUT File: \RProj_plotterdata\Data\Marksdata\Marks summary.xlsx 

4.2.3 Plot the mark data 
R Code: 2c Marks_plot data.R 
INPUT Files: \RProj_plotterdata\Data\Marksdata\AllMarks_clean.csv 
OUTPUT File: \RProj_plotterdata\Data\Marksdata\Marks map.jpg 

  

4.3 Track data: Create metadata from track list files. Combine individual vessel_fishery track GPX files to 
create track data files for each fishery with all speeds and speed filtered according to fishing activity 
speeds specific for each fishery. 

4.3.1 Create a metadata summary of track data. 
R Code: 3 Tracks_data summary.R 
INPUT Files: \RProj_plotterdata\Data \Output List TRACKS\ 
OUTPUT File: \RProj_plotterdata\Data\Tracksdata\Tracks summary.xlsx 



 

4.3.2 Load and combine vessel_fishery.gpx tracks data files output for each vessel (or fishery) from 
TimeZero, clean the data, derived new data fields and output a cleaned data set for summarising and 
plotting with other R scripts. 
(How to read and visualise GPX files in R: https://medium.com/appsilon-data-science/r-and-gpx-how-
to-read-and-visualize-gpx-files-in-r-c2820708df2c ) 
 
R Code: 3 Tracks_tidy GPX data.R  (for single file), 3 Loop_Tracks_tidy GPX data.R (for all files), 3 
Tracks_tidy GPX data_for KMLconvert.R (for the KML converted GPX files) 
INPUT Files: \TimeZero\Output TRACKS gpx data\ (folders for each fishery) 
OUTPUT Files: [two combined files for each fishery – one for all speeds, one for towing speeds, plus 
folders with individual files for each vessel_fishery and speed combination]. Example 
 \RProj_plotterdata\Data\Tracksdata\HER\ HER_towing tracks_allvessels_NEW.csv (single file for 
fishing activity speeds)  
\RProj_plotterdata\Data\Tracksdata\HER\ HER_vessel tracks_allvessels_NEW.csv (single file for all 
speeds) 
\RProj_plotterdata\Data\Tracksdata\MAC\vessel (or towing)\  (individual files for each vessel) 
 
Plots of fishing distribution and speed histograms also produced. 

 Combine individual vessel track CSV files, plot speed and map tracks from Plotter data from 
processed gpx file  
R Code: 4 Combine vessel track files and plot.R, 4b Combine new and previous vessel track files and 
plot.R (Codes to) 

4.4 Data products and mapping 

4.4.1 Recalculate time, distance and speed for ‘Towing’ track data files  

 When speed thresholds are applied to the Vessel tracks data for each distinct fishery large numbers 
of rows of data are removed with the result that the values for time, distance, speed in the remaining 
rows no longer reflect the true value from the difference between the newly adjacent rows.  This 
code loads a cleaned tracks csv file that has been filtered to towing speeds already and then 
recalculate the times, distances and speeds between the data to try and identify those residual 
steaming tracks and filter them out too according to these new 'apparent speeds'.  
R Code: 5 Tracks_Recalc variable for filtering.R   

4.4.2 Plot the plotter data on a bathymetric map and include the self-sampling data too  
R Code: 6 Mapping plotter data.R  
 
Better, more flexible code to map plotter data for various uses  
R Code: 7 Bespoke area and time mapping.R 

 NOTE 1. On tracks originally recorded in TRAX and converted to Sodena to import to TZ 
Seafield Navigation provides a service to convert TRAX plotter files to Sodena format, which can be 
read into TZ. The need for this conversion applied to 3 pelagic vessels.   However, on conversion the 
original datetime stamp of the track data was overwritten with the date of conversion, rendering the 
data useless for examining temporal changes in fishing. Working closely with Seafield Navigation the 
issues was investigated in considerable detail.  Following significant recoding by Seafield Navigation, 
the conversion process was partially successful in recovering the oringal timestamp data. However, 
when then new converted data was mapped, it became clear that a considerable amount of data was 
missing when compared with the first conversion.  So, while the first version contained all the spatial 
data and wrong timestamp, the second version had the correct time stamps but contained only a 
fraction of the original data. In the end, we agreed that the solution was to by-pass the conversion of 
TRAX to Sodena format and instead, convert the TRAX data directly to GPX files that could be read 
into TZ and/ or used directly in the bespoke R scripts. 
 

https://medium.com/appsilon-data-science/r-and-gpx-how-to-read-and-visualize-gpx-files-in-r-c2820708df2c
https://medium.com/appsilon-data-science/r-and-gpx-how-to-read-and-visualize-gpx-files-in-r-c2820708df2c


 

 NOTE 2.  On tracks recorded in TZ as boundary lines, rather than tracks. 
Data from two vessels had tracks recorded as boundary lines in TZ rather than tracks. The problem 
with these data is that boundary lines have Lat/Lon attributes, but no datetime stamp.  There is still 
values in showing the spatial pattern, but a lot of important information is lost when the datetime 
stamp is missing. The other difficulty is that there is no obvious mechanism to export boundary lines 
from TZ. Even TZ support were not able to assist. However a workaround is possible. The solution is 
to export boundary lines data as KML files from TZ, which includes the lat/lon attributes. This is done 
by (multi)select all boundary lines and then right clicking and exporting as KML files.  An R script 
called 'Convert KML to GPX.R' was then written to convert the KML files to GPX, which could be then 
be read back into TZ as tracks, or processed externally using other R code.  The original KML files 
from TZ are here in \SPFA Plotter data\TimeZero\Output KML and the GPX folder adjacent to that 
path is where the R code writes to. These files can be used to show where fishing has occurred but 
not when or how long, and with no datetime stamp, speeds cannot be calculated either. 
 

 NOTE 3. On timestamp and GPS errors 
Calculations of speeds and distance travelled determined from one data row to the next show there 
are some occasions where timestamp errors and GPS errors occur. These are revealed as either 
negative speeds or unrealistically high speeds. Close examination of one vessel showed a case where 
in a continuous transit south of distance over 50miles, the timestamp at the southern end was 
before the timestamp at the Northern end.  When the data is sorted by time, the GPS locations 
become out of sequence distance which results in large distances and times between each point 
being calculated when there should not be – and consequently very high speeds. Tests were made 
between sorting data each vessels data by timestamp or leaving it unsorted assuming that the native 
order was correct. Both had very occasional minor errors. In subsequent speed filtering stages (e.g. 
retaining only rows where distance and speed are >0), the vast majority of such data recording errors 
would be eliminated.  A detailed example was investigated and is documented for VE_ID 13. 

 

 


