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OPEN: MEDUSA: Marine benthic
patapescripTor  ECOlogical Data from Underwater
_imagery Surveys of sub-Antarctic
Crozet environments

Yann Leliévre®!™, Sébastien Motreuil ®?, Léa Specq®?, Christian Marschal ®?,
Philippe Dubois(®3, Lisa Wauters(®*, Mathilde Guéné®* & Thomas Saucéde(®?

Inscribed on the UNESCO World Heritage list, the sub-Antarctic Crozet archipelago is located in a region
facing significant environmental changes impacting a poorly known marine biodiversity. Underwater
imagery constitutes a valuable non-invasive approach for gathering ecological data and improving

our knowledge of ecosystems’ vulnerability. We here compiled two datasets, encompassing 17 video-
imagery surveys of Crozet nearshore environments conducted in 2021 and 2022 at two sites of /le de

la Possession: Baie du Marin and Crique du Sphinx. Faunal abundance and algal cover data related to
each survey are also provided. A total of 755 images were analysed, comprising 52 faunal and 14 algal
taxa identified in 2021, as well as 45 faunal and 14 algal taxa identified in 2022. Video-transects were
performed in shallow waters by scuba divers using a GoPro®HERO7 multiple camera set-up, and in
deeper waters using a remotely operated vehicle. These data provide a first baseline for biodiversity and
ecosystem studies, and for monitoring the long-term dynamics of Crozet benthic habitats facing natural
and anthropogenic disturbances.

Background & Summary
Atmospheric temperature records have clearly indicated a long-term warming trend in the Southern Ocean over
the twentieth and beginning of the twenty-first centuries' ¢, including the French sub-Antarctic islands such as
the Crozet archipelago. At Crozet, air temperature increase has been estimated to be 4-1.2°C/100 years®. This
global warming is coupled with underlying phenomena, such as significant seawater temperature increase”?,
ocean acidification’, extreme climatic events and pronounced seasonality'®'’. These environmental changes are
expected to induce substantial alterations of the structure and functioning of sub-Antarctic marine ecosys-
tems'?, as already observed at Prince Edward Islands'. A good knowledge of these marine environments is a
prerequisite to understand the impacts of global change and to establish sustainable management policies.
Coastal habitats are highly productive areas inhabited by dense marine vegetation and a diverse array of
benthic organisms'®. They exhibit important variations of structural complexity, substrate composition, and
environmental conditions, leading to a large diversity of ecological niches that influence the distribution,
composition, and structure of benthic communities!’>-'”. Faunal'>8-22 and algal'>?* diversities are unique
in sub-Antarctic nearshore marine ecosystems. However, the slow growth rate of benthic organisms makes
them particularly at risk with regards to environmental disturbances®*-%°. As also reported along the Antarctic
Peninsula?, Leliévre et al.'? highlighted that faunal communities of Ile de la Possession (Crozet archipelago) dis-
played functional characteristics indicating a potential vulnerability to diversity loss due to current and future
environmental changes. These findings emphasize the importance to conduct diversity studies to track the
long-term evolution of these communities and evaluate their resilience to environmental changes.
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Conducting benthic studies in these isolated territories is challenging considering extreme environmental
conditions (e.g., sea and meteorological conditions), logistics issues and financial limitations. Whereas a thor-
ough knowledge of the biodiversity and ecological functioning of these polar ecosystems is necessary for their
protection and conservation, the complex interplay between these multiple limitations hampers the acquisition
of ecological data. Imaging technologies stand as powerful and suitable approaches to enhance our understand-
ing of marine habitats'>'#28-_ Ethical considerations underscore the value of underwater video-monitoring
methods as they provide a non-invasive means to gather highly informative data?. By covering large surfaces
and providing repeatable measurements*~*, video-imagery can give an extended overview of habitats and ben-
thic communities, and constitutes an important tool for environment monitoring and evaluation of the potential
impacts of climate change and anthropogenic activities on sub-Antarctic ecosystems!'2.

Although the maritime domain surrounding Crozet Islands is managed as a nature reserve and was classified
on the UNESCO World Heritage list in 2019, datasets on benthic ecosystems are still limited'?. In the present
data paper, we describe video-imagery datasets acquired at Crozet in 2021 and 2022 as an outcome of project No.
2021-0882 “Nearshore Cable Inspection and Environmental Survey at IMS Hydroacoustic Station HA04 Crozet,
France” conducted by the French Southern and Antarctic Territories (TAAF) in the frame of the Comprehensive
Nuclear-Test-Ban Treaty Organization (CTBTO)?! partnership, and to the French Polar Institute project #1044
Proteker. Imagery datasets were collected by using an image acquisition set-up in shallow waters (from 0 to
20 m depth) and a remotely operated vehicle (ROV) in deeper waters (from 20 to 60 m depth). The MEDUSA
(Marine benthic Ecological Data from Underwater imagery Surveys of sub-Antarctic Crozet environments)
dataset includes (i) 17 video-transects recorded at two sites along the eastern coast of Ile de la Possession, Baie du
Marin and Crique du Sphinx; as well as (ii) biological data on benthic communities (faunal abundance and algal
surface cover) obtained from the analysis of the video-transect imagery. To our knowledge, these still images
and video-datasets are the very first records of benthic ecosystems conducted at the Crozet archipelago, offering
to users a wide range of imaging processing and analysis possibilities. The MEDUSA dataset brings novel and
valuable information to our understanding of the structure and functioning of Crozet benthic nearshore marine
ecosystems, and opens new research avenues for sub-Antarctic ecological studies in general.

Methods
Study areas. Discovered in 1772 during the expedition of the French explorer Marc Joseph Marion-
Dufresne, the Crozet archipelago (45°48’S — 46°26'S; 50°14’E - 52°15’E) - located at 2,400 km north of the
Antarctic Continent and 2,400 km southeast of South Africa - is composed of five small volcanic islands. These
islands include, from west to east: Ile aux Cochons, llots des Apétres, Ile des Pingouins, and the two largest islands
of the archipelago, Ile de la Possession and Ile de U'Est®2. Ile de la Possession (46°25'S; 51°45'E; Fig. 1a) — approxi-
mately 18 km wide by 15km long, with a total surface area of ~156 km? - is the emerged part of a stratovolcano
reaching an elevation of 934 m above sea level (a.s.l.) (Pic du Mascarin). Data presented here were acquired at two
sites located on the eastern coast of Ile de la Possession, at Baie du Marin and Crique du Sphinx (Fig. 1b).

Baie du Marin (BDM; 46°25'54"S; 51°52’11”E; Fig. 1c) is a narrow inlet of c¢. 500 m length and 200 m width
in its shallowest part (<20 m depth), and opens to the ocean in a larger embayment of about 2 km wide at 40 m
depth. The coast is characterised by a rocky shore with a sandy beach located at the back of the bay. The site
is distinguished by an important colony of over 10,000 king penguins Aptenodytes patagonicus (Miller, 1778)
and elephant seals Mirounga leonina (Linnaeus, 1758), and harbours a rich benthic faunal and algal diversity'2.
Crique du Sphinx (CdS; 46°25'08”S; 51°52/44"E; Fig. 1d) is located at 2km to the north of Baie du Marin and
opens northeastward as a small cove, spanning approximately 250 m long by 150 m width. Similarly at Baie du
Marin, the coast is bordered by a rocky shore, with however a small beach of pebbles and gravels.

Project background. The site of Baie du Marin is host to a hydroacoustic monitoring station (HA04) set up
in December 2016 by the Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty Organization
(CTBTO)?!. Prior to the HA04 setting up, the Polar Environment Committee, which is consulted for every matter
of potential environmental relevance in the French Southern and Antarctic Territories (TAAF), reccommended
that an environmental survey was conducted and a baseline established for monitoring the impact of the station
setting up on marine habitats. TAAF awarded the Commission the “concession for the utilization of the pub-
lic maritime domain outside ports for the re—establishment of hydroacoustic station HA04 in the Crozet archipel-
ago in the French Austral and Antarctic Territories” and required that the Commission be committed to support
accompanying conservation measures. TAAF and CTBTO made an agreement for “Nearshore Cable Inspection
and Environmental Survey at IMS Hydroacoustic Station HA04 Crozet, France” (Contract No. 2021-0882) in
September 2021. The first campaign took place in November 2021 for inspection of the HA04 station cable and
environmental surveys of benthic nearshore habitats; and a second campaign was carried out in November 2022.

Video-imagery set-ups. Benthic video surveys conducted in shallow waters (from 0 to 20 m depth) were
performed using a multiple camera set-up (Fig. 2a,b) made of two GoPro®HERO7 cameras with 80% field
overlap, coupled with a Paralenz® Vaquita 2nd generation camera, all cameras being embedded in an epoxy
resin plate. Both GoPro® HERO7 cameras were waterproof with Front liquid-crystal display (LCD), 4K video
and 12-megapixel photos resolution (3840 x 2160 p), live streaming stabilization and a 128 GB card. The two
GoPro®HERO?7 cameras were coupled with a waterproof underwater camera Paralenz® Vaquita 2nd genera-
tion (video output: 4K-30 fps; power sources: rechargeable Li-Po — 1600 mAh) equipped with depth and tem-
perature sensors. The lighting system consist of two high performance BigBlue® AL1300XWP lights (beam
angle: 120°, 13001m; cold white colour (6500 K); power sources: rechargeable Li-Ion 18650 battery) placed next
to each GoPro®HERO7 camera. The set-up was also equipped with three laser beams, two Innovam-Lasers®
RLP-LGO05-B150 red colour pointers (output power: <5mW; wavelength: X\ =635 nm; power sources: 2 x AA
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Fig. 1 (a) Topographic map of Ile de la Possession (Crozet archipelago, Southern Ocean) with the location

of both study sites; (b) Overview of the video transect surveys’ sampling design conducted at Baie du Marin
and Crique du Sphinx in 2021 and 2022. More details on the HA04-Crozet-2022 imagery sampling design are
provided in Leliévre et al.'2. Bathymetry product of CTBTO-IPEV-TAAF cruise MD202/CTBTO-CRO R/V
Marion Dufresne, Mesuris survey (2016); Photographs of (c) Baie du Marin. Photo courtesy of Comprehensive
Nuclear-Test-Ban Treaty Organization; and (d) Crique du Sphinx. Photo courtesy of Proteker project.

alkaline) and one BigBlue® green laser pointer (output power: <1 mW; wavelength: X =520 nm; power sources:
2 x AAA alkaline). Red lasers were 10 cm apart in 2021, 15cm in 2022 in order to estimate the filmed surface area.
Video surveys were performed by scuba divers who maintained a regular swimming velocity, with the camera
oriented parallel to the sea bottom at an average distance of 50 cm.

In deeper waters (from 20 to 60 m depth), video surveys were conducted using the Remotely Operated Vehicle
(ROV) SAAB Seaeye Cougar-XT Compact (Fig. 2¢,d). The ROV was equipped with a colour high-resolution
OTAQ Eagle IPZ300™ camera (maximum resolution 1920 x 1080 (1080 P, 25 fps); 18x optical zoom) set per-
pendicular to the seabed, and an oblique high-resolution black and white SAAB CAMO6P rotating front camera.
An Eeware® dimensional laser pointer set-up positioned perpendicular to the seabed and forming an equilat-
eral triangle with summits 7 cm apart was employed to estimate the filmed surface area.

Underwater imagery collection. Image acquisition was performed during R/V Marion Dufresne rotations
OP03-2021 and OP03-2022. Operations were led by TAAF in response to contract No. 2021-0882 agreed with
CTBTO for “Nearshore Cable Inspection and Environmental Survey at IMS Hydroacoustic Station HA04 Crozet,
France”, from 4" November to 9" November 2021, and from 23" November to 24" November 2022, respectively.

Throughout the HA04-Crozet-2021 campaign, twelve surveys were performed: eight at Baie du Marin and
four at Crique du Sphinx. At Baie du Marin, a first transect (BDM-T1) was performed along the submarine cables.
A second one (BDM-T2) was done 10 m apart to the south, and a third one (BDM-T3) was done across the bay
starting from the center of the bay, at 10 m depth in direction of the northern coast. In deeper waters, two ROV
surveys were conducted along the submarine cables (BDM-T4 and BDM-TS5, respectively), and two surveys in
the northern part of the bay (BDM-T6 and BDM-T?7). Finally, an additional ROV survey was conducted at 60 m
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Fig. 2 Image acquisition set-ups with the (a,b) GoPro® HERO7 cameras set-up; and the (c,d) remotely operated
vehicle SAAB Seaeye Cougar-XT Compact.

depth (BDM-T8). At Crique du Sphinx, two transects (CdS-T1 and CdS-T2) were performed by scuba divers
along the cove; and two ROV surveys were performed in the south (CdS-T3) and north (CdS-T4) of the cove.

During the HA04-Crozet-2022 campaign, five video surveys were performed and focused on hard substrates
(rocky bottoms and submarine cables) in Baie du Marin shallow waters. The first transect (BDM-T9) aimed
to survey benthic communities located on the rock close to the submarine cables, at 19 m depth. The second
transect (BDM-T10) focused on the suspended section of submarine cables (as conducted also in the BDM-T1)
to assess the potential influence of cables as substrate for benthic communities. The following three transects
(BDM-T11, BDM-T12 and BDM-T13) were carried out along the rocky shore in the north of the bay, approxi-
mately 200 m apart from submarine cables. Benthic communities’ data on hard substrates in 2022 was completed
by the image analysis of two transect sections conducted in 2021, encompassing BDM-T1x which represents the
suspended-cables section of the transect BDM-T1, and BDM-T3x which includes the rocky substrate from the
BDM-TS3 transect. Detailed information can be found in Leliévre et al.'2.

Imagery surveys were conducted in accordance with regulation rules of the French Southern and Antarctic
Territories (TAAF) under permits A-2021-98 and A-2022-90 for field access, for HA04-Crozet-2021 and
HAO04-Crozet-2022 oceanographic campaigns, respectively.

Data Records

To facilitate data download, each survey of the both oceanographic campaigns conducted at Crozet
(HA04-Crozet-2021 and HA04-Crozet-2022) has been individually deposited and is accessible on the dat@
UBEC repository (https://doi.org/10.25666/DATAUBFC-2024-03-15)%. Detailed information regarding each
transect are provided in the metadata table deposited on the dat@UBFC repository. Survey folders include two
main subfolders corresponding to (i) videos imagery metadata (MOVI: Manually and remotely Operated VIdeo
surveys); and (ii) images and benthic communities data (CROCO: CROzet COmmunities data and images).

MOVI: Manually and remotely Operated Video surveys. For imagery transects conducted during
the HA04-Crozet-2021 campaign, scuba surveys (BDM-T1 to BDM-T3; CdS-T1 and CdS-T2) folders includes
two additional folders, GoPro®HERO?7 (further divided into GoPro®HERO7 LEFT camera and GoPro®HERO7
RIGHT camera) and Paralenz® Vaquita; and surveys carried out using the ROV (BDM-T4 to BDM-T8; CdS-T3
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Fig. 3 Guide to folders hierarchical structure of the MEDUSA dataset, including (a) MOVT (Manually and
remotely Operated VIdeo surveys) and (b) CROCO (CROzet benthic COmmunities images and data).

and CdS-T4) includes two folders with video transects of the OTAQ Eagle IPZ300™ camera and of the B&W
SAAB CAMO6P camera (Fig. 3a). However, surveys collected during the HA04-Crozet-2022 campaign (BDM-T9
to BDM-T13) contains two subfolders: GoPro®HERO? (further divided into GoPro®HERO7 LEFT camera and
GoPro®HERO7 RIGHT camera) and Paralenz® Vaquita (Fig. 3a).

Video surveys in the archives have the following format:
<site-survey ID>_<camera ID-sequence ID>_<year>.<format>

All video surveys have a filename starting with the string: <site-survey ID>, where site name is either BDM
(standing for Baie du Marin) or CdS (standing for Crique du Sphinx), and survey ID starts with letter T for
“Transect” followed by a figure comprised between 1 and 13 for Baie du Marin, and between 1 and 4 for Crique
du Sphinx. The string <camera ID-sequence number> is composed of the camera ID that identifies the camera
type used for image acquisition, including GPL (GoPro®HERO7 LEFT camera), GPR (GoPro®HERO7 RIGHT
camera), P (Paralenz® Vaquita camera) and B&W (black and white SAAB CAMO6P camera); and the sequence
ID which is a figure varying from 1 to 12 depending on the transect. The string <year> corresponds to the year
of the oceanographic campaign, either 2021 or 2022. Finally, the string <format> is for the format of video
sequences, which are all in MPEG-4 (mp4). For example, video imagery BDM-T7_B&W-2_2021 corresponds
to transect 7 performed at Baie du Marin, sequence 2 of video surveys recorded with the ROV black and white
SAAB CAMO6P camera during the HA04-Crozet-2021 oceanographic cruise.

CROCO: CROzet COmmunities dataand images. With the exception of BDM-T1x and BDM-T3x tran-
sect sections, still images were equally extracted from videos, at a pace of one image every 5m along the transect,
for each survey of the HA04-Crozet-2021 campaign®*. However, transects conducted during HA04-Crozet-2022
campaign as well as BDM-T1x and BDM-T3x transect sections were totally cut into still images'. Images were
manually extracted from video-transects using the VLC media player version 3.0.16 (VideoLAN Organization,
Paris, France) software, taking care to avoid overlap and out-of-focus images. Overall, a total of 755 images
(670 images for HA04-Crozet-2021; and 85 images for HA04-Crozet-2022) were manually annotated using
the online open-source software BIIGLE 2.0 (Benthic Image Indexing and Graphical Labelling Environment)*®.
Identification of faunal and algal taxa was performed at the lowest taxonomic level possible in collaboration
with taxonomists. This process involved (i) reviewing the images analysed in BIIGLE 2.0 using the LARGO
tool, which enables a comparison of annotations for a specific taxa, and (ii) submitting collected samples and
macro-photography pictures captured during transect imaging acquisition to taxonomists. For each image and
each taxon, faunal organisms were counted, and algae surface covers were measured by delineating each one on
calibrated images. These biological data were obtained using only one of the two GoPro® HERO7 cameras for
benthic surveys conducted in shallow waters, and from the colour high-resolution OTAQ Eagle IPZ300™ camera
in deeper waters.

Within each transect folder, CROCO (Fig. 3b) contains: (i) Benthic Communities Raw Data with two files:
faunal abundance data and algal surface cover for each image of the corresponding transect; and (ii) Transect
Images used for quantifying faunal abundance and algal surface cover (Fig. 4).
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Fig. 4 Set of examples of underwater images acquired by the GoPro®HERO7 multiple camera set-up in shallow
waters of Baie du Marin and Crique du Sphinx, where algal cover and faunal organisms of each taxa were
measured and counted, respectively. Photos highlight different (a-g) natural and (h-g) artificial (submarine
cables) habitats.

File names in the Benthic Communities Raw Data archive have the following format:
<site-survey ID>_<organism-measurement>_<year>.<format>

Filenames start with the string <site-survey ID> where site is either BDM (Baie du Marin) or CdS (Crique
du Sphinx), and survey ID starts with letter T for “Transect” followed by a figure varying between 1 and 13 for
Baie du Marin, and between 1 and 4 for Crique du Sphinx. The string <organism-measurement> designates the
type of organism present in images and associated data (Algal-Cover or Faunal-Abundance data). The string
<year> corresponds to the year of the oceanographic campaign, either 2021 or 2022. Finally, the string <for-
mat> indicates the file format, either an Excel (.xls) or Comma-Separated Text file (.csv). For example, benthic
data CdS-T1_Faunal-Abundance_2021 corresponds to transect 1 performed at Crique du Sphinx, faunal abun-
dance counted on analysed images of the transect, during the HA04-Crozet-2021 oceanographic cruise.

Data files have the following, standardized format: image identification, temperature data, depth, image area
(computed based on the known distance between laser pointers), habitat type (categorized as sand, sand-cable,
sand-pebbles, sand-pebbles-cable, pebbles, suspended-cables, and rock), and a varying number of columns cor-
responding to either abundance (fauna) or cover (algae) data for each taxa identified along the video-transect.
Latitude and longitude of ROV images (BDM-T4 to BDM-T8 as well as CdS-T3 and CdS-T4) are also provided
for the HA04 Crozet 2021 survey. Temperature data are missing for ROV transects, but point-based measure-
ments performed in the field indicate a narrow range of 4.8 to 5°C. With the exception of BDM-T8 and CdS-T3
surveys, algal cover data was not observed along ROV transects.

Technical Validation

Overall, a total of 755 images were manually analysed, comprising 52 faunal (representing 20,709 annotations)
and 14 algal taxa identified in 2021 as well as 45 faunal (representing 28,015 annotations) and 14 algal taxa
identified in 2022. Quality of datasets was checked through a detailed analysis of the structural and functional
diversity of benthic communities associated with hard substrates using both a part of the HA04-Crozet-2021
dataset and the complete HA04-Crozet-2022 video dataset'?. Taxonomic identification, species abundance data
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at the transect scale as well as species functional traits were made available in Leliévre ef al.'. In addition, a
characterisation of coastal habitats and benthic communities was conducted from video-imagery surveys of the
HA04-Crozet-2021 dataset*. Finally, video surveys from HA04-Crozet-2021 were proved reliable to character-
ize local fine-scale hydrodynamic processes occurring along the eastern coast of Ile de la Possession based on
bedforms analysis®®.

Usage Notes
Recommendations for video-imagery manual processing.  We suggest using the online open-source
platform BIIGLE 2.0 (Benthic Image Indexing and Graphical Labelling Environment)™® to analyse still images and
video-datasets. BIIGLE 2.0 was developed for annotating the benthic fauna from marine image collections using
customized tools that make manual annotation efficient and effective®. BIIGLE 2.0 offers the following advan-
tages: (i) a user-friendly interface to annotate images or videos with specific labels (e.g., algae cover, species abun-
dance); (ii) an automatic storage of images, labels and annotations on a central server allowing collaborative
studies between researchers and taxonomists. According to the invited member status (either guest, editor or
admin; access authorization being provided by the administrator user), users may have the permission to add or
edit annotations entered in the project; (iii) a standardised data export containing expert labels into a single Excel
sheet; and finally, (iv) a high quality technical support that contributes to a positive user experience.

In addition, a few recommendations may be useful to ensure data quality and validity control when manually
processing benthic imagery data:

1) To optimize video-imagery annotations and analysis, we advocate an initial “observer calibration” training
period for users to get familiar with their case study. User knowledge may improve during the annotat-
ing process contributing to an increased reliability of observers” analyses””. White et al.*® suggests that
10% of data should be devoted to the training process, for which we recommend using a random set of
video-imagery.

2) To minimize or avoid interrelated observations and maintain a constant level of observer attention over
time, we recommend processing images in a random order. Observer fatigue leads to a decrease in cogni-
tive performance during imagery analysis after 60 minutes®. To preserve data accuracy, we recommend a
5-minute break every hour.

3) We advise observers to alternately analyse still images and the corresponding video sequences to optimize
annotation quality (e.g., species identification, species abundance). In the case of faunal communities stud-
ies, several factors including high densities, overlapping between individuals and camouflage by algae may
complicate data processing from still images. We thus recommend the use of video sequences, alternately
read in backward and forward modes to enhance annotation precision.

Information on ROV imagery and benthic communities’ data. We recommend users to pay close
attention to directional values displayed on the compass of images from the black and white SAAB CAMO6P
front camera equipped on the ROV (HA04-Crozet-2021). When comparing compass values with the known cable
position, it appeared that the compass is out by about 50 degrees. We also inform users about recording issues
from 06:04:09 to 06:09:59 on the B&W SAAB CAMO6P front camera for transect BDM-T5, and from 12:37:55 to
12:49:33 for the B&W SAAB CAMOG6P front camera for transect BDM-T6.

Similarly, we would like to notify users about missing data (NA) in three faunal abundance files within
the HA04-Crozet-2021 dataset, BDM-T4 (BDM-T4_Image-39_2021, BDM-T4_Image-43_2021 and BDM-T4_
Image-46_2021), BDM-T7 (BDM-T7_Image-25_2021 and BDM-T7_Image-26_2021), as well as CdS-T4 (from
CdS-T4_Image-51_2021 to CdS-T4_Image-54_2021).

Data sharing and future benthic researches. The commitment of the French Southern and Antarctic
Territories (TAAF) and Biogéosciences Research Unit (CNRS, Université de Bourgogne) to share MEDUSA is
intended to foster collaborative initiatives in the community of marine ecologists to improve understanding of
the functioning of sub- Antarctic ecosystems and address environmental challenges these unique vulnerable envi-
ronments are confronted with. The provided data are also intended to help decision-makers to shape effective
conservation policies for the preservation and sustainable management of these unique environments.

Code availability
Faunal abundance and algal surface cover datasets were obtained by using the online software BIIGLE 2.0 (Benthic
Image Indexing and Graphical Labelling Environment)*>.
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