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SUMMARY
At the first meeting of the Joint Tuna RFMO Technical Working Group on Bycatch in July
2011, ACAP offered to develop a standardised seabird identification guide to assist with the
harmonisation of data collection across the RFMOs. ACAP has been working with the
Japanese National Research Institute of Far Seas Fisheries (NRIFSF) to produce a draft
photo identification guide for seabird bycatch for use by observers at sea. The draft guide
primarily uses head and bill characteristics and includes photos of dead seabirds caught as
bycatch in longline fisheries to facilitate fast and accurate identification. This paper provides
an update on progress and seeks expert input from the Seabird Bycatch and Population
and Conservation Status Working Groups.

RECOMMENDATIONS
That the Working Groups consider the issues presented in Section 5. and provide
comments and suggestions for improvements where relevant.

Guía de identificación de fotografías del ACAP para la captura secundaria de
aves marinas
En la primera reunión del Grupo de Trabajo Técnico Conjunto de las OROP de Atún sobre
captura secundaria llevada a cabo en julio de 2011, el ACAP ofreció desarrollar una guía
de identificación entandarizada de aves marinas para contribuir con la armonización de la
recolección de datos entre todas las OROP. El ACAP ha estado trabajando con el Instituto
Nacional de Investigación de Pesquerías de Ultramar (NRIFSF) para elaborar un proyecto
de guía de identificación de fotografías para la captura secundaria de aves marinas, para
que puedan usar los observadores en el mar. El proyecto de guía usa principalmente las
características de la cabeza y el pico, e incluye fotos de las aves marinas muertas
capturadas como captura secundaria en pesquerías de palangre para facilitar la
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identificación rápida y precisa. Este documento presenta una actualización sobre los
avances y busca obtener aportes de expertos de los Grupos de Trabajo sobre Captura
Secundaria de Aves Marinas, y Población y Estado de Conservación.

RECOMENDACIONES
Que los Grupos de Trabajo analicen los problemas presentados en la Sección 5, y brinden
comentarios y sugerencias para realizar mejoras donde corresponda.

Guide photographique d'identification de l'ACAP relatif aux captures
accidentelles d'oiseaux marins
Lors de la première réunion du Groupe de travail technique conjoint ORGP thonières sur
les captures accidentelles qui s'est tenue en juillet 2011, l'ACAP a proposé d'élaborer un
guide normalisé d'identification des oiseaux marins afin de faciliter l'harmonisation de la
collecte de données à travers les ORGP. L'ACAP collabore avec l'Institut japonais de
recherche sur les pêcheries en haute mer afin de créer un premier guide photographique
d'identification relatif aux captures accidentelles d'oiseaux de mer destiné aux observateurs
en mer. Pour permettre une identification rapide et précise, ce guide se base
essentiellement sur les caractéristiques de la tête et du bec et il présente des photos
d'oiseaux morts à la suite d'une capture accidentelle dans la pêche à la palangre. Ce
document présente l'avancement des travaux et sollicite la participation d'experts issus du
Groupe de travail sur les captures accidentelles d'oiseaux marins et du Groupe de travail
sur la conservation et l'état de la population.

RECOMMANDATIONS
Il est recommandé que le Groupe de travail débatte des questions présentées à la section 5
et qu'il fasse part de commentaires et de suggestions qui permettront d'apporter des
améliorations le cas échéant.

1. BACKGROUND
At the first meeting of the Joint Tuna RFMO Technical Working Group on Bycatch, which
preceded Kobe III, ACAP offered to review the seabird identification guides currently used by
the tuna regional fisheries management organisations (tRFMOs), with a view to producing a
consolidated version that could be used by all tRFMOs, thereby assisting with the
harmonisation of data collected by them. The identification of seabird bycatch to species
level is essential for effective mitigation and meaningful population analysis, however, the
data currently being collected by RFMOs is not adequate to undertake these analyses.
To be as effective as possible, an ID guide needs to account for several difficulties
associated with the identification of seabird bycatch by fisheries observers at sea. Firstly, the
guide needs to cater for the range in ability of observers to accurately identify bird species.
Some are skilled at identifying birds to species level, while others are only capable of
identifying broad taxonomic groups e.g. distinguishing albatrosses from petrels. Secondly,
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many distinguishing characteristics presented in existing guides are based on observing live
birds around the boat, rather than dead birds landing on deck. Most existing guides rely on
the observation of plumage characteristics that may be difficult to identify on waterlogged
carcasses, or, if only partial carcasses or heads are landed, may not be present at all.
However, the examination of dead birds allows for the close observation and measurement
of characteristics of the bill and head that may be difficult to observe on live birds. Thirdly,
given the ever increasing demands on observers to collect additional data, the guide needs
to be simple and fast to use.
To this end, two ID guide products are currently being developed: 1) a pocket ID guide for
use by observers on deck, and 2) a more comprehensive photo ID guide that would be
available on fishing vessels for reference purposes and could also be used during observer
training programs. The two products are complementary and are designed to be used
together to obtain the most accurate species identification possible. The contents of these
are further outlined below. In the future, it may be desirable to supplement these guides with
an electronic key (using Lucid software, for example) or an ID application for smartphones.
It is important to recognise that it will not be possible for non-expert observers to identify
every individual to species level. For example, an inexperienced observer is likely to confuse
Grey-headed (T. chrysostoma) and Buller’s (T. bulleri) albatrosses. Therefore, it is
recommended that the minimum data collection requirements for seabird bycatch consist of
taking photographs of each bird, which can then be sent back to experts for validation.
However, some species will not be able to be identified even by photographs (e.g. Shy (T.
cauta) and White-capped (T. steadi)). In these cases, the collection of feathers or tissue by
observers would allow species to be identified by genetic analysis. Photographs and feather
samples are already routinely collected in the Japanese Fisheries Agency (JFA) national
observer programme and the JFA data collection protocols have been included in the draft
photo ID guide.

2. METHOD
We reviewed existing tRFMO seabird ID guides, as well as a number of guides from national
observer programmes, to assess the methodologies and/or information that would be
valuable to include in the identification guide. In particular, the inclusion of photos of
bycaught seabirds in the identification guide of the Japanese national observer programme
was deemed to add value to the approach currently being taken with many other guides. We
have since collaborated with the NRIFSF which has kindly contributed a selection of their
photos of dead seabirds to the draft identification guide presented in this paper, and provided
assistance with the development of the guide itself.

2.1. Species List
All ACAP listed species have been included in the guide. In addition, we reviewed existing
RFMO species guides (IOTC, CCSBT) and RFMO bycatch databases (WCPFC, ICCAT) to
identify non-ACAP listed petrel and shearwater species with multiple records of capture in
longline fisheries. Consequently, the Cape Petrel (Daption capense), Great-winged Petrel
(Pterodroma macroptera), Flesh-footed Shearwater (Puffinus carnipes), Sooty Shearwater
(Puffinus griseus), Wedge-tailed Shearwater (Puffinus pacificus), Great Shearwater (Puffinus
gravis), and Short-tailed Shearwater (Puffinus tenuirostris) have been included in the guide.
3
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In total, 37 species are included in the guide (ATTACHMENT A). Existing RFMO guides also
include fulmars, boobies, gannets, frigatebirds and skuas. These species are currently not
included in the guide, due to the rarity of their being caught, however additional species
could be added if deemed necessary.

2.2. Identification Key
An identification key for albatrosses was developed for inclusion in the photo ID guide. This
key is based on a list of distinguishing characteristics for each species, primarily bill size and
colour, with references to head colour, plumage patterns, eye colour, and distribution where
these characteristics are useful in distinguishing between similar species (ATTACHMENT B).
It was assumed that these traits are the most likely to survive the haul and are less
ambiguous than plumage characteristics which may not be present or easily identified on
dead birds. The list of distinguishing characteristics currently only applies to adult birds.
The identification of juvenile and immature Thalassarche individuals is not straightforward,
making them difficult to include in the key. It is not possible, using bill size and colour alone,
for non-experts to confidently distinguish any of the ten Thalassarche species, or even
species groups. The current key distinguishes adult Thalassarche from juvenile and
immature individuals but is unable to distinguish juvenile and immature Thalassarche species
from each other. The Japanese national observer programme uses a key based on the
extent and shape of exposed skin at the base of the bill to distinguish between species
groups within the Thalassarche (ATTACHMENT C). However, this approach may be beyond
the skills of most observers. Another option is to simply refer observers to a page in the
guide which presents multiple photos of each species to enable observers to find the best
match for their specimen (ATTACHMENT D). These difficulties emphasise the importance of
taking photographs of specimens for expert identification.
Since the petrel and shearwater species included in the guide are only a small proportion of
the species that may be encountered by fishing vessels, keys have not been developed for
them in order to avoid or limit the misidentification of rarely caught species.

3. PRODUCTS
The two proposed ID guide products are: 1) a pocket ID guide and, 2) a more comprehensive
Photo Identification Guide for Seabird Bycatch:

3.1. Pocket ID Guide
The pocket ID guide is intended to provide a tool that can be used on deck by observers of
all levels of expertise, to facilitate fast and accurate identification. It would contain enough
information for even inexperienced observers to identify birds to genus level, at a minimum,
and to species level where possible, and will refer observers to the more comprehensive
guide for further information. While it will not be possible to distinguish every species using
only the pocket guide, it should be possible in most cases to narrow the identification down to
one or two possibilities. For example, it should be possible to identify a ‘Yellow-nosed
albatross’ without specifying whether it is an Atlantic Yellow-nosed (T. chlororhynchos) or an
Indian Yellow-nosed (T. carteri). However, even this would vastly improve the resolution of
the identification data currently being collected.
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The pocket ID guide could take several formats, however it should be small enough to fit in a
pocket, be made of plastic or waterproof paper, and be easy to use. A proposed format for
the pocket guide is included at ATTACHMENT E. The pocket ID guide will concentrate
primarily on bill size and colour. It will include a ruler for measuring bills and providing a
scale in photographs, as well as photographs or illustrations of distinguishing bill
characteristics for each species or species group.

3.2. Photo ID Guide
This guide is a larger, more comprehensive guide and will contain the albatross identification
key, as well as the NRIFSF protocols for photo and feather collection. It will include separate
information pages for each species, with similar species presented on a single page or facing
pages for ease of comparison. This guide is intended to be kept on board for reference and
could also be used for observer training programs.
The albatross key is currently presented as a list of identifying characteristics, with
accompanying photos, which fits on a single page (ATTACHMENT F) and can be quickly
read through to identify the appropriate species group, rather than a more time-consuming
process of working through a traditional dichotomous key. The user is then directed to the
relevant species page(s) to confirm identification. The petrels and shearwaters will be
presented as a single page (ATTACHMENT G) with multiple photos accompanied by a brief
description of distinguishing characteristics and a reference to the relevant species pages.
Examples of species information pages are included at ATTACHMENT H.
Ideally, the guide will include photos of dead specimens of each species. A list of those
species which are missing bycatch photos is included at ATTACHMENT I.
The data collection protocols are taken from the Japanese national observer programme and
include instructions for taking photographs of dead birds and collecting feather samples.
They are included at ATTACHMENT J.
While not proposed at this stage, it may be desirable in future to tailor the guide to each
RFMO. This would enable extraneous species to be removed in order to reduce possible
confusion (e.g. the North Pacific Albatrosses could be removed from the CCSBT guide).
Also, there are several species which have been recorded as bycatch in a single RFMO and
so are not currently included in the general guide but could be added to the relevant RFMO
guide (e.g. the ICCAT guide could include Bermuda Petrels (Pterodroma cahow) that have
not been recorded in any other RFMO).

4. NEXT STEPS
After consideration by the SBWG, the next stage in the development of the ACAP Photo
Identification Guide for Seabird Bycatch is to send the draft guide to the relevant RFMO
Working Groups for their input /approval.
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5. ISSUES
The input of the Seabird Bycatch and Population and Conservation Status Working Groups is
sought on the following aspects of the guide:

5.1. Data
1.

Species list (ATTACHMENT A)
a.

2.

3.

Are there any additional species which should be included in the
guide?

Distinguishing characteristics of adult albatross species (ATTACHMENT B)
a.

Is the species identification information accurate?

b.

Could the ID information be easily and accurately used by non-expert
observers at sea?

c.

Is there additional information that could assist identification?

Juvenile and Immature Thalassarche (ATTACHMENT C)
a.

Is the skin at the base of the bill a reliable characteristic for
distinguishing between juvenile/immature Thalassarche?

b.

Is it a characteristic that could be easily and accurately used by nonexpert observers at sea?

c.

Would it be useful to ask observers for a fourth photograph of a top
view of the base of the bill?

5.2. Pocket ID Guide
4.

Pocket guide format (ATTACHMENT E)
a.

How could the presentation of the information be improved for use by
non-experts at sea?

5.3. Photo ID Guide
5.

Albatross key format (ATTACHMENT F)
a.

6.

7.

How could the presentation of the key be improved for use by nonexperts at sea?

Species information page (ATTACHMENT H)
a.

How could the presentation of information be improved?

b.

Should distribution maps be included?

c.

Is there any additional information that would assist identification?

Bycatch photo gaps (ATTACHMENT I)
a.

Can anyone provide these photos to ACAP?
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8.

Data collection protocols (ATTACHMENT J)
a.

9.

Should ACAP recommend the collection of i) photos, and
ii) tissue/feather samples? (Questions relating to the management and
analysis of these samples need to be addressed).

General
a.

Are there any other comments/suggestions for improvements?

6. ATTACHMENTS
A

Species included in the guide

B

Distinguishing characteristics of adult albatrosses

C

Thalassarche key

D

Juvenile/Immature Thalassarche ID page

E

Pocket ID Guide example

F

Albatross key

G

Petrel ID page

H

Species information page

I

Bycatch photo gaps

J

Data collection protocols
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ATTACHMENT A

SPECIES INCLUDED IN THE ACAP SEABIRD BYCATCH ID GUIDE

Common name
Albatrosses
Diomedea
Northern Royal Albatross
Southern Royal Albatross
Wandering Albatross (Snowy Albatross)
Antipodean Albatross (incl. gibsoni) (New Zealand
Albatross)
Amsterdam Albatross (Amsterdam Island Albatross)
Tristan Albatross
Phoebetria
Sooty Albatross
Light-mantled Sooty Albatross
Phoebastria
Waved Albatross
Black-footed Albatross
Laysan Albatross
Short-tailed Albatross
Thalassarche
Atlantic Yellow-nosed Albatross
Indian Yellow-nosed Albatross
Grey-headed Albatross
Black-browed Albatross
Campbell Albatross
Buller's Albatross
Shy Albatross
White-capped Albatross
Chatham Albatross
Salvin's Albatross
Petrels
Southern Giant Petrel
Northern Giant Petrel
White-chinned Petrel
Spectacled Petrel
Black Petrel (Parkinson's Petrel)

Scientific Name

Diomedea sanfordi
Diomedea epomophora
Diomedea exulans
Diomedea antipodensis
Diomedea amsterdamensis
Diomedea dabbenena
Phoebetria fusca
Phoebetria palpebrata
Phoebastria irrorata
Phoebastria nigripes
Phoebastria immutabilis
Phoebastria albatrus
Thalassarche chlororhynchos
Thalassarche carteri
Thalassarche chrysostoma
Thalassarche melanophris
Thalassarche impavida
Thalassarche bulleri
Thalassarche cauta
Thalassarche steadi
Thalassarche eremita
Thalassarche salvini

Macronectes giganteus
Macronectes halli
Procellaria aequinoctialis
Procellaria conspicillata
Procellaria parkinsoni
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Common name
Westland Petrel
Grey Petrel
Cape Petrel*
Great-winged Petrel*

Scientific Name
Procellaria westlandica
Procellaria cinerea
Daption capense
Pterodroma macroptera

Shearwaters
Balearic Shearwater
Flesh-footed Shearwater*
Sooty Shearwater*
Wedge-tailed Shearwater*
Great Shearwater*
Short-tailed Shearwater*
* Non-ACAP listed species.

Puffinus mauretanicus
Puffinus carnipes
Puffinus griseus
Puffinus pacificus
Puffinus gravis
Puffinus tenuirostris
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ATTACHMENT B
DISTINGUISHING CHARACTERISTICS OF ADULT ALBATROSSES

Distinguishing characteristics

Species
Phoebastria

North of the equator, peach/pink bill <125 mm, grey tip,
white head, dark eye patch

Laysan

North of the equator, pink bill >125 mm, blue tip

Short-tailed

North of the equator, black bill, dark head, pale eye
patch and base of bill

Black footed

Yellow bill >130 mm, greenish tip, white head with
yellow/buff crown/nape

Waved
Phoebetria

Predominantly black bill, yellow sulcus stripe, dark
head

Sooty

Predominantly black bill, pale blue sulcus stripe, dark
head, pale grey back

Light-mantled Sooty

Black bill, dark head

Juvenile Sooty or Juvenile Lightmantled Sooty
Diomedea

Pink or flesh coloured bill, dark cutting edge, >154 cm

Northern or Southern Royal (may
be distinguished in some cases by
white patches on upper wing of
Southern)

Pink or flesh coloured bill, dark cutting edge, <155 cm

Amsterdam

Pink bill, no dark cutting edge >155 cm

Wandering

Pink bill, no dark cutting edge, <155 cm, South Pacific
Ocean

Antipodean

Pink bill, no dark cutting edge, <155 cm South Atlantic,
Indian Ocean

Tristan
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Distinguishing characteristics

Species
Thalassarche (Adult)

Orange bill with red tip, west Indian or Atlantic Ocean,
dark iris

Black-browed

Orange bill with red tip, pale iris (not always possible to
see in dead birds?)

Campbell (not found in west Indian
or Atlantic Ocean)

Predominantly black bill, yellow upper ridge only, ‘U’
shaped base to upper ridge (not always reliable?),
South Atlantic Ocean

Atlantic Yellow-nosed

Predominantly black bill, yellow upper ridge only, ‘V’
shaped base to upper ridge (not always reliable?),
Indian Ocean

Indian Yellow-nosed

Predominantly black bill, yellow upper and lower ridges,
tapering base to upper ridge, Indian or Atlantic Ocean

Grey-headed

Predominantly black bill, yellow upper and lower ridges,
broad base to upper ridge

Buller’s (not found in Indian or
Atlantic Ocean)

Yellow bill with black lower tip

Chatham

Grey bill, yellow upper ridge, black lower tip

Salvin’s

Grey bill, yellow tip

Shy or White-capped (may be
distinguished in some cases by
yellow colouration at base of bill in
Shy)
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ATTACHMENT C

Thalassarche Key
No exposed black skin at base of bill

Exposed skin, constant width

Exposed skin, broader at base

Black-browed/Campbell

Top of bill extends beyond sides

Buller’s

Top of bill flush with sides

Shy group

Top of bill flush with sides

Grey-headed

Exposed skin extends
beyond top of bill

Yellow-nosed

Modified from Kiyota M and Minami H. 2000. Identification key to the southern albatrosses based on the bill morphology Bull. Nat. Res. Inst. Far Seas Fish. 37: 9-17

ATTACHMENT D
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JUVENILE/IMMATURE THALASSARCHE

1

Black-browed (incl. T. melanophrys and T. impavida) - pale grey head, pale brown/grey bill with black &p, dark underwings

Yellow-nosed (incl. T. chlororhynchos and T. carteri) - white head, black bill, white underwings with black edges

Grey-headed (T. chrysostoma) - grey head, dark bill with black &p, may have some yellow on upper and lower ridges, dark underwings

Buller’s (T. bulleri) - grey head with white cap, pale grey bill with black &p, white underwings with dark edges

Shy-type (incl. T. cauta, T. steadi, T. salvini*) - pale grey head, grey bill with dark &p, white underwings with thin dark edges, ‘thumbprint’ at base of wing

*no photos of T. eremita

Modified from Kiyota M and Minami H. 2000. Identification key to the southern albatrosses based on the bill morphology Bull. Nat. Res. Inst. Far Seas Fish. 37: 9-17

ATTACHMENT F
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ALBATROSS KEY

1
Phoebastria
1. Observed North of the equator

North Paciﬁc Albatrosses

Pages 5-7

2. Yellow bill >130 mm, green p, white head with yellow/buﬀ Waved Albatross
crown/nape
Phoebetria

Page 8

3. Predominantly black bill, dark head

Pages 9-10

Sooty Albatrosses
Diomedea

4. Pink or ﬂesh coloured bill >154 mm, dark cu*ng edge

Royal Albatrosses

Page 11

5. Pink or ﬂesh coloured bill > 135 mm, with or without dark
cu*ng edge, brown or white head

Wandering Albatross Key

Page 12

Thalassarche
6. Orange bill, red p, white head

Black-browed Albatrosses

Page 17

7. Predominantly black bill, yellow upper ridge only

Yellow-nosed Albatrosses

Page 18

8. Predominantly black bill, yellow upper and lower ridges

Grey-headed Albatross
or
Buller’s Albatross

Page 19
Page 20

9. Yellow or grey bill, white or grey head

Adult ‘Shy type’ Albatrosses Page s 21-23

10. Other

Juvenile Thalassarche Key

Page 24
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ATTACHMENT G

PETRELS
1. Northern Giant Petrel (Macronectes halli)
Pink bill, >80 mm, reddish p
(Page ??)

2. Southern Giant Petrel (Macronectes giganteus)
Pink bill, >80 mm, greenish p
(Page ??)

4. White-chinned Petrel (Procellaria aequinocalis) 5. Westland Petrel (Procellaria westlandica)
Yellow bill, pale p, >44 mm, white chin, no
Yellow bill, black p, >44 mm, dark head,
white markings on face
(Page ??)
Paciﬁc Ocean
(Page ??)

7. Grey Petrel (Procellaria cinerea)
Yellow bill, pale p, <44 mm, grey head, white
belly
(Page ??)

8. Great-winged Petrel (Pterodroma macroptera)
Black bill, >34 mm, dark head, pale face
(Page ??)

3. Spectacled Petrel (Procellaria conspicillata)
Yellow/grey bill, pale p, >44 mm, white chin, white
markings on face
(Page ??)

6. Black (Parkinson’s) Petrel (Procellaria parkinsoni)
Yellow bill, black p, <44 mm, dark head,
Paciﬁc Ocean
(Page ??)

9. Cape Petrel (Dapon capense)
Black bill, <34 mm, dark head, white belly
(Page ??)

ATTACHMENT H

NORTH PACIFIC ALBATROSSES

Laysan Albatross
Phoebastria immutabilis
NEAR THREATENED
Bill length: 100-112 mm
Wing length: 47-50 cm
Body length: 79-81 cm
Disnguishing features:
• Northern Paciﬁc species
• Peach/pink bill with grey p
• Dark back, white head, dark patch around eye extending to
grey coloura1on on face
• Juveniles similar to adults
Similar species:
Unlikely to be mistaken. Dis1nguished from Short-tailed Albatrosses (pg 7) by dark back, grey eye patch and absence of yellow
coloura1on on head.
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ATTACHMENT I
BYCATCH PHOTO GAPS

Albatrosses


Short-tailed albatross



Waved albatross



Sooty/Light-mantled Sooty - juvenile



‘Wandering’ – identified to species esp. Tristan and Amsterdam



‘Black-browed’ – underwing of adult and juvenile/immature



‘Yellow-nosed’ – underwing of juvenile/immature



Buller’s albatross – juvenile/immature



Chatham albatross – adult and juvenile/immature



Salvin’s albatross – adult and juvenile/immature

Petrels


Spectacled petrel



Westland petrel



Black petrel



Great-winged petrel

Shearwaters


Balearic shearwater



Wedge-tailed shearwater
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ATTACHMENT J

Data collection protocols
(National Research Institute of Far Seas Fisheries, Shizuoka, Japan)
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ATTACHMENT J

Photo Collection
 At least three pictures should be taken: 1) head, 2) whole body - back side, and 3) whole
body - belly side
Head

Board of date
and ID
number

Back

Belly

Board of date
and ID number

Board of date
and ID number

Key points:
wing, body
and tail
colour

Key points: eye color, bill base shape

Key points: upper edge, base of wing
19
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ATTACHMENT J

Examples of photos

 The whole body may be taken
through a number of photos

○ Good example showing
tail and upper edge of
wing

○ Good example showing
eye and base of upper
bill

○ Good example
showing bill and upper
edge and base of wing

○ Good example showing
eye and base of upper
3
bill

20

Modified from Southern bluefin tuna Japanese observer manual 2012

SBWG5 Doc 14 Rev 1
Agenda Item 16.b

ATTACHMENT J

Collecting Feather samples for DNA
If possible, it is useful to pull out a few feathers for DNA identification of the species
Pick five - six feathers either on
5
6
the back or the belly

1.

2.

3.

Back side



Belly side

Pinch and pull 1-3
feather at once until
you get 5-6 feathers
Keep the feathers in a
plastic bag with a
label
Store the samples in a
freezer (at least under
-20oC).
DO NOT CUT
FEATHERS - PULL
Analysis is done using
the base of the
feather.
4
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