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PREFACE

The Reglonal Scas Progromme was initiated by UNEP in 1974, Since then lhe Guvomning
Councll of UNEF has rpeatedly eoclorsed a regional approach &0 the conirel of marine poliution and
the mamagement of murinc and coagial regources and has requesied the development of regional action
plans. The Reygional Scas Programme # present includes ten regions and has over 126 goaste] States
panticipating n it {13.(2).

Ome of the basic Components af the action plans sponscred by UNEP it the famework of the
Reglonal Seas Progranume & the sssessment of the stale of the marine covironment and of its respurces,
and of |he sourees and treads of the pollution, and the impad of pollution on human, healh, manine
coosysiems and pmenitics. In order u agsist fhose participaling in this aclivity and n epgure that the
data obained theowgh this asecssment can e compared on 2 word-wide tasis and thus conbribube to the
Global Envinment Moniloring System (GEMS) of UMEP, a set of Reforonee Methods and Guidclines
for marine pollution studics is heing developed as part of a progrmme of comprehemsive rechnical
suppart which inclodes the provision of cxpent advice, reletimice mothods and materials, 1mining and
datn quality arsuranice (3). The Metliosks we reeommended 4 be adopted by Covernmenis participating
m 1he Regional Seqs Programme.

The methods and guidelines are preparsd in co-operation with the rlevant specialized boclics
of the United Nalons sysbern as wiell a5 ather Ctganizetions and arc tested By 4 opmber of experts
competent in the ficld elevant 10 the mthods doscribed.

In the description of the methods 20d guidelines fhe siyle used by the Intoroativmal
Organlalivm for Standardizaifon {I50) is followed o clisely ws posaible.

The methods and guidelings, w published fn UNEMs series of Reference Methods tor Marine
Follution Stedies, s not considered a7 fnal. They are planned o e periodically revised taling o
accounl the development of our understanding of 1he problens, of snalytical instrumentation and the
aciual need of the vsers. 1o order to facilitetc these rovisions the users aré inviled o comvoy thelr
comments Al soppesions -

Marine Environmental Studies Laboralory
IAFA Marine Environment Laboratory
BP. Mo s

MC SE112, MONAC

which is responsible for the techicul ceordinaion of the development, e3llhg and inlereslibrzilon of
Reference Melbouks,

i1 UNEFP: Achicvemtcots and planed develnpment of the OMEM Repional Sean Frogamme and compardbdc
Programmes sponscned by cilier balie 1THEFP Regional Seas Repesris snd Simdica Mo, 1 NP, 1582
I:E_'I POITITLM:; A Stmtegy fior e Beas. The F,,:glﬁnﬂ Saag ngammc', Pasi and Ful ere, VN 033
| 2t Befrpenoe il wnel Riakcials: ragrummee of comprehesanys sippad Por nepicnal al
{1 UNEFTAEATK: Refe Mrlh fawrale: A P of heanar pa I L and

glotral marioe uslhilion pescasmcu®. R 199,
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1. GENERAL INTRODUCTION

Coral recfs pre ecenomically vital to many developing countries in the tropics,
providing ah essential spurce of protein for the growing populations, and
incame through Lhe tourism industry. Predictions that 70% of the world's coral
reefs will collapes in the next 10 to 40 years, with the remainder threatened by
global climalic change (Wilkinson, C.R. 1993. Proceedings 7th International
Corz] Reef Syrmiposium, University of Guam, Mangilag, in press), threaten the
viability of coral reefs as economic compenents of these countries, and he
quality of life of the peoples supported by these resources.

The development and growth of coral reefs are dosely contrelled by environmental
factors i_mpa(:ting un the abmosphere, the oceans and the adjacent land masses,
and any localised or global changes in these factors will affect coral reefs.
Therefore, it is essential that possible changes in coral reefs be monitored as
500n as possible for the effects of chimate ¢hange.

While climate-induced changes to coral reefs are likely to be gradual and
imperceptible in the short tetm, their effects may be irreversible and camstrophic
in the longer term. In order to detect changes in ecosystems which have a high
degree of natural variability, long-term monitoring programs must be established
over broad geographical (global) scales. With a better understanding of the
natural fluctnations in the system, it will be possible to discriminate between
the effects of global climate change and anthropogenic stresses, such as pollution,
aver-exploitation and sedimentation. A global monitoring system mnst have
the ability te detect change and to identify questions which require closer
examination. All the baseline data must be collected in the same way from all
monitoring sites to ensure that comparisons are possible.

The methods in this handbook are recammended for gathering baseline data
to monitor cotal reefs for the elfects of global cimate change and cther impacts.
They have been specifically selected to be easily repeatable, and they use
inexpensive, accessible equipment. While these methods are the minimum
requirement for data collection, it is bath possible and desirable to expand the
methods to provide a more detailed analysis of Lhe resources.

The methods were developed through a collaboralive project between scienlists
from five ASEAN countries {Indonesia, Malayaia, the Philippines, Singapore
and Thailand) and from the Australian Institute of Marne Science. This
collaboration was begun in order to assess the extent and degradation of the
living coastal resources of these epuniries. The ASEAN-Australla Marine
Scienre Project: Living Coastal Resources has continued to monitor and
tegearch the coastal resources of the region since 1984, and hag developed a
latge regional database.

Befare choosing reefs for routine monitoring for the effects of global climate
change and anthropogenic disturbance, the following set of criteria should be
considered:

a Reefs chosen should be as isolated from other influences as possible. Select
a reef gite that is remote from land-based pollution and not heavily exploited,
particularly by destructive methads,

Selecting reefs




2. MEASUREMENT OF AMBIENT ENVIRONMENTAL PARAMETERS

All surveys of living resources of coral reefs should include environmental
paramelers which characterise the condibons at the site when the data were
collected. The paramelers Lo be included with the survey methods described in
this handbook have been selected because they are important to the “health’ of
the ieef and they do not require expensive, sophisticated equipment. The
environmental parameters that should be measured are: lemperature, salinity,
light penetration, doud cover and wind. These parameters, together wilh data
on ihe benthos and fishes, characterive & particular reef gite/zone The
recommended equipment is easily obtained and will provide standardised
measures in all countries.

Equipment

s Meroury thermometer enclosed in a protective casing - used to measure
temperahtie wilh an accuracy of 0.5 degress Celsing,

m  Refractometer - used to determine salirity (Fg. 1}

L (~ALL

Put cre ar twa drops of sample Lok at the scale through the
an tha prigm, gyapiece,

Flgure 1. A diagram of a relractomelar showing its use for measuring salinity.

Introduction
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Figura 3. The sansor |s hald at the required depth while the light leval measuremeants are
racorded tram the meter en tha boal,

Temperaturs

m Take the readings before commencing Lransects.

m Read the thermometer in the waler just below the surface (30 centimetres)
and at the depth of the transccts ' transect depll’).

m When thermoclines are encountered take a series of measurements, reconding
the depith and the temperature.

Salinity

n Obtain water samples at the surface and at ‘lransect depth’ using small
plastic vials. Those samples are taken back Lo the shore for measurement
using a refractameter. Put a small sample of water under the cover. Hold the
cover down and lookityg through the eyepiece, face the instrument to the

“light so that the salinity can be read (¥ig. 1)

w A series of salinily measurements should be made at sites near freshwater
discharge to delermine the extent of any gradient in salinity caused by the
freshwater input.

Visibility

w Use the Seochi dise to measure vertical visibility in deeper waler. The disc is
attached fo a weighted rope which iz marked at intervals along its length.
Lower the disc until you can oo longer see it, then pull it slowly back toward

the surface until it is just visible. Record the distance to the dise from the
marks on the rope (Fig. 2).

Ganeral
procedurg




3. MANTA TOW SURVEY

The manta tow technique is used o assess Droad changes in the bentlie
comununities of coral reefs where the unit of interest is aften an entire reef, or
large portion lthereol It enables visual assessment uf Jarge sreas of recf within
a ghort time and is highly recommended for determining the effects of large-scale
disturbances such as those caused by cyclonic stonms, coral bleaching and
crown-of-thorns starfish (CO1'S). The technique is also useful For sclecling sites
that are representative of large areas of reef.

The technigque involves towing an observer, using a rope and manta buard,
behind a small boat powered by an cuthoard maotor, Tows are cartied out ata
constant speed around the perimeter of a reef and are broken into units of 2
minutes duration During each 2-minute fow, cbservations are made on
several variables (e.g percent cover of live coral, dead coral and sofl coral).
Thesa are recorded onto data sheets as categaries or infeger values. Additional
information may be cellected, dependent on the survey objectives, e g percent
cover of sand and robble, and mumbers of Tridacnid clams, D¥edena or COTS.
However, Fernandes (1989}, cautions against recaording data on koo many
variahles, and he lechnique is not recomimended for fish connts.

The method desweribed in this manual is not only useful for assessing the
distribution and abundance of corals, but is also widely used lor lhe sludy of
COTS. Details of the COTS assessment have been included because of the
extensive destruction to many reefs in the Indo-Pacific which has been caused
by Lhese starfish. The technigque may also be used to assess other organisms of
particular interest to a sutvey tegion, however, it should be noted What estimales
of the accuracy and precision of the technicque have only been made in relation
to coral cover and COTS (Kenchington and Moerton 1976; Fernandes 1989, 1990;
Fernandes 1990, in press; Moran anud De’ath 1932).

In general, the manta tow occhnique has been vsed Lo invesligale issues al a
broad level (Ketchington 1978). Since Chesher's study (1969 to assess the
cifects of COTS on coral reefs in Micronesia, similar sutveys have been
conducted on raefs within the Red Sea (Koads and Qrmond 1971) and the Creat
Barrier Reef (GBR) (Endean and Stablum 1973; Maran ef al. 1988). The technique
has also been used for more general, broadscale surveys of coral reef systems
(Done & al. 1982; Kenchington 1954},

While manta tow technigques have boen used coxtensively since (he early
1570"s, the details of the method have varied between the different studies
(Kenchingion 1575; Kenchington and Murtun 1976; Done ¢t af. 1982; Nash and
Zell 1982; Kenchington 1984). Work by Moran et af. (1988, 1989} to assess the
broadscale distribution and abundance of COTS and their effect on the GBR
has greatly refined the tochnique.

Maore recently, studies have focussed on the precision of the manta low
technique for estimating coral eover and COTS abundance (Fernandes 1989,
1990; Fernandes et l. 1990, 1992; Moman and Defath 1992). These studies have
shown the technique to be particnlarly uscful for assessing broad changes in
the distribution and abundance of coral cover {especially live coral) and COTS.
The sludies also show that, despite under-estimating the number of COTS,

Intreduction
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ﬁgura 5. Detall of the manla board, and asssclated equipnient, Summanas ol the categenes

are attached 1o the board for sasy refarence by the observer.

A data sheet (Ad underwater paper is recommended) 13 held in posiion
within a2 recess an the centre of the board. The data sheets should be
pre-printed to assist the observer record a set of biclopical variables and
other significant observations {Fig. &)

[hagrammatic representations of coral cover categories {Tig. 7} are attached
to the board for observer reference. Any other list which may assist the
observer may also be altached, e.g. il survey will include COTS then
catcgories used Lo revord [eeding scars and COTS size {Tables 3 and 43
shauld be provided.

A pencil(s} is attached with Lght twine to the board.

The observer wears snorkelling equiptnent {mask, snorkel and fins) and
prelerably a full-length dive suit or nylon ('stinger™) suit.




Category 1
0-10%

Category 2
11- 0%

Category 3
1 - 50%

Category 4
81 - 78%

Category &
¥ - 100%

Flgrure 7. Schemalic rapresenlelicns of parcant cover used for the estimation of llve snd dead
eoral, soft coral and sandrubble (after Dakl 1978).

Flqure 8. An aerial photegraph of the reef 1= usad by the driver to record the Iil;m ¢l the
IMaTa tows.

» Wiiole (unbroken) reef perimeters are surveyed where possible. Shoalsand  Site selection
ill-detined areas of reef, separated by deeper water, are net usually surveyed.

u Tows ate begun from an eazily identifiable point on the reef. This is particularly
imporlant when resurvey of the reef is infended. A GPS (Global Positioning
System) can be very usefnl for relocating sites If availablc.

m For long sections of coastline with fringing reefs allocate a seclion of the
length a3 a reef, e.g. headland to headland.

11
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» Obsgervations are generaily made [rom the surface. Manta towing below the
surface may be necessary when the substratum is not clearly visible or closer
inspection i$ tequired. Prolonged diving should be avoided.

- Hagf Flar

Flgure &, DHlsgram showing how beth the search path and widh vary according Lo the angle
uf the slope. the position of the obsenver relative to the perimelsr and the prasente
of starfish {taken fram Marar and Dg’ath 1992) The solid lina indicates the tow path
and tha reclang Uiar bexes the search path and width.

13



n Before the ohserver enters the water physical variables should be recorded  Data recording
at the top of the data sheet (Fig. 6). Weather conditions are described by cloud
cover and wind strength, the latter including sea state:

a The amount of cloud is estimated according to the number of eightis of
sky {celestial dome} that is covered by cloud {Fig. 12). The unit of measure
is the okia. Observation should be made from 2 positon where the
entire sky can be seen. Commence by subdividing the sky into quadrants
{1 quacirant = 2 oktas), and estimate the amount of cknad in each quadrant.
Finally, combine these quadrant estimates to give the total amount. If the
sky is completely free of cloud it is recorded ag . If there Is oidy a amall
amount of cloid which is recorded as 17, See Table § for doud categories.

Tobla 1. Categorias of chowd cover.

Cxlegory Amaurt of Cleud

cloudase
1 oktaorless, bur+0
2 oitas
3 oking
4 okias
G oktas
6 okiaz
7 oktag
B okias

w -~ o N & M 2O

i’lgure 12, Estimation ol cloud eover uging oktas,

15



w It must be emphasised that the percent cover of live and dead coral are the
minimum requirements for the manta tow survey data. Where distnibution
and abundance information is required for OOTS, the data catepories used
for the GIR studies should be followed.

m Other variables may be included which are specific to the survey alms {e.g.
Diadesna}, but accuracy and precision of the counts should be verified.

Mote: Whare surveys are [0 iheluds estimates of COTS abundance, the observer
shoufd kaflow the calegories used i sludies of these starfizh an the GER. This will alfow
carmparison of the COTS tvoughout iheir disirbution. The categories fnclude:

1. The number of feading scars (Tabla 3);

2 The numberof COTS - observations are given 2s imeger values, or
where valies are groaier than this as 1080,

3. The avetage size of the COTS (Table 4).

Table 1. Categorios for feeding scars.

Cateagory Mumber of Scars
i Absent 0

Prezent 1-10

Common =10

Tabyle 4. Slze cavegories for crown-of-thoms slarlish

Catagary Average Size
Srnall 1-15cm
Lamge =15 4m

Standardisalion

m All personnel should be trained in the manta tow method. This is done by
repeatedly lowing observers over the same area of a reef until all team
nembers have developed consisteticy in all aspecls of the methodelogy (o.g.
tow speed, observer recording). Re-training in Lhe field should be conducled
tegularly {lwice a year) and may be supplemented by laboratory-based
tramning using video footage and ¢olour tonsparencies. A useful moce of
equipmment for training is a manta board that can accemmodate mere than
ofie obsoryver

a The variability in reconding between abservers should be checked al the
beginwing of each survey trip by towing each observer over the samce section
cf reef and comparing the data collected. Surveys of this seclion of reef
should be repeated until comparable daia are recovded by all observers. It is
parlicularly important bo kest inexperienced observers against experienced
team members,

17
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m Large arsas of a reef can be surveyed in a relatively short ime. This reduces the
possibility of averloaking population changes or disturbances which can e
variable in space and time {e g dynamile fishing, COTS, bleaching, storm damage).

m It is relatively simple to perform after some training.

= it does ot require the use of expensive or specialised equipment which
requite the observer to have special qualifications (e.g. SCUBA apparalus).

m lican be perfonmed in remote locations with minimal support.

m The obzerver can cover great distances with little fatigue.

m The survey may be conducted over inappropriate sections of the reef {e.g.
large areas of sand or deep waler] because the tow path is contmolled by the
driver whe views the reef from above Lhe water

a I lhe animals are not obvious thevy may be overlooked.

= The opserver may have too much information Lo rememnber, particularly if
many variables are being recorded.

w The method is not suitable for areas with poor visibility {less than 6 metres).

Resutvey of rcefs is an essential part of any monituring programme. 1t is
liwerefore important that data entrv of manta tow information follows a strict
protocol. Any deviation from the pmtr.:ml st be corrected before entry of
data into the database. All tow data should be entered from a fixed slarting
point, following a set divection (clockwise), along the reef. An oufline of the reel
should be stored with the dala marking the starling peint, tow direction and
tow numbers for each et of data. This will allow Lhe idenlilication of secions
of reel [or comparisnn through time.

If drcumslances arise whirh prevent the collection of data in the preferred
format {e.g. wealher conditions, availability of more than ane team) Lhe data
must be corrected before entry into the database. Lxamples are given using
data collected ag part of the crowneof-thoms starfish surveys on the GBR (Bass
et al. 1989). A variety of sampling sitnations are presented:
o Tows condurted clackwise aronnd the reef - ne adjustment todata necessary
(Fig. 14).

o Tows conducted anti-clockwise around the reef - adjust data {Fig. 15).
o Two boats surveying lhe same reef (Fig. 16).

o Dhiferent starting point from a previous survey - adjust cata (Fig. 17),

Data from a reef way be surmmarised as median values {see below). Such
summaries allow quick comparison of dala collected from reefs (Fig, 18).

" Reef | Date | SAMPLE_ID Ho, Magilan Medlan Median | Mo
: ! Iows live coral | dead coral | sciteoral | COTS
© Trowt | 10011/87 | AURMAQDDS 24 el 1 1 0

Advaniages

Disadvantages

Worked
example

14
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4, LINE INTERCEPT TRANSECT

Line intercept transects are used Lo assess the sessile benthic community of
cotal teefs. The cotmnunity is characterized using Lfcform categories which
provide a morphological description of the reef comtmunity, These categaries
are recorded on dala sheets by divers who swim along lines which are placed
roughly parallel to thereefcrest at depths of 3 metrcs and 10 metres at each site.
Ter future monikering, the location of each site is recorded and marked on the
reef. If the expertise of the observer allows the identification of coral species,
this methadelogy may be expanded te include taxonomic data in addition to
the lileforin categories. Mondtoring should be repeated each year where possible,
and at least every 2 years.

The Line Intercept Transect {L.IT) technique was developed in terrestrial plant
ecolagy, and subsequently was adopted by coral reel ecologists (Loya 1978;
Marsh ¢t al. 1984). The procedure focuses on all types of substrata rather than
a single taxonomis group. The LIT 13 used (o estitnate the cover of an object or
group of objects within a specified area (Gates 1979) by calculating the fraction
of the length of the line that is intercepted by the object. This measure of cover,
usually expressed a6 & percentage, is considered to be an unbiased estimate of
the proportion of the tolal area covered by that object if the following
assumptions apply: that the size of the objecl is small relative to the length of
the Iine; and that the length of the line is small relalive to the area of Interest,
For a discussion of the technique see McIntyre (1953), Lucas and Scber (19773,
and Mundy (1991).

The LIT has been used for objectives ranging from large-scale spatial problems
{Benayahu and Loya 1377; 1981), to morphological comparisans of coral
cornmunities (Bradbury ef &l 1986; Reichelt of af. 1986}, and stndips assessing
the impact of natural and anthropogenic disturbances (Moran eof al. 1986;
Mapstone & al. 1989), Most studles uzing this method have used similar
techniques {a plastic fibre tape, placed on tha substratum paraltel with the reef
crest} with the following variations: Bouchon (1981) used tape tensioned
between two pegs; Rylaarsdam (1983) used 3.75 metre metal chains with 2 em
links; Hughes and Jackson {1985) used 10 metre chains (the size of the 1inks was
not stated).

Personnel

n All observers should be familiar wilh the definitions of each lifeform {Fig. 19
a,b,c; Table 7). Branching forms are defined as those with at least sccondary
btanching (see inset, Fig. 19a). Training should be carried out in the field, but
may include the use of slides and/ar photographs in the laboratory.

» Standardization between observers, and continuity of observers throughout
the project is very imporiarnt, as nbserver variahility rmay ebscure or complicate
any real spatial patterns.

n Observers should spend 30 - 45 mintites in the watet at the beginning of each
field trip, comparing and standardiging their interpretations of the vatious
lifeforms. Particular attention should be given to the following lfeforms: CE,
C5, CM, ACB, ACS, ACD, and the algae (see Table 7 for abbreviations).
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Ascidiang (OT)

Coral 2ubmassive (G5 )

Coral massive (CM)

Figure 19 . Examples al lifeform catagaras which group benth e cammunities thraughthe use
of mophelogicat charactsnstics.




Tahlo 7. Lifedanm categories and codas, See Flgure 15 a, b, o for examples.

Herd Coral;
Dead Coral DG racantly cfaad, white to diry whits
Dead Coral with Akee DGA ihis corgl ks tanding, but na longar whitsa
Acropora Branching ACE at laagl 2 branching, e.g. Acropore
paimata, A, formosa
Encrusting ACE usuathy the base-plala of lewmatune
Acrapara farmes, e.g. A palfars and
A cuneaia
Submassive ACS robust with knoh or wadge-lile fonm a.9,
A, paifars
Chgitate e H no 2 branching, typically ncludes
A Burnutys, A digitfera and A. germmifers
Tabulale ACT harizonta| l|atiensd plates e.g. A ipscidfies
Man-Acroporz  Branehing CH at lsast 22 branching e.0. Sevietanorg Aystiy
Encrusting CE majar poticn attached o substralum as |
alaminar platy e.g. Porras vatghanr,
Moentipora undats,
Faoliose GF coral atlached al ona ar maora polms,
Ieai-liko appearants eg. Mendre anplats,
Montipera sequitubarciiala
hazsive Ch solid bouldar ar mouwnd a9, Platpgyra
dasdafes.
Subrmessiva S tends to lorm small ¢olurmns, knabs, af wedges
l B4 Povlas fohen, Peammocos opiata
hushroom CMR sollary, free-living corals of the Fungiz
Mitepora CHE fire coral
Hotopers CFIL Bius Goral
Cther Faumns;
Soft Coral 5 soft bodlad corals
Spanges sp
Zoanthids ¥} examplas afe Platythoa, Profopafytios
Oihers oT Ascldians, anenames, gargonlans. giart
clams atc.
Algam Algal Assemblage A4 consisls of Mok than one spacles
Corelline Algaa A
Halmada HA
Marmakaa MA - weaedyifleshy browns, reds, sle.
Tur Algae TA lush fllamanteus alpas, afian und inside
: damsefish tamtaries
Ablotic Sand s
' Rubbla R uncansolidated soral fragments
silt sl
\valer WA fizsures deaper than 50 cm
" Rock RCK " reef pavemednt Including Imastona

houldays, granite and volsans ocks




» For each site, at least 5 transects 0f 20 metres length are located haphazardly  Genaral

at each of two depths, identifying shallow (3 metres) amd deep {10 mekres)
coral enmmmunites.

Mote: I permanent quadrafs are mondored in e Brea, care Shoud be isken fia lay
transects away from Mess quadrals in order o avold danmge.

If a typical reef fat, crest, and slope v present, the shallow ransects will be
located on the reef slope, approximately 3 metres below the crest. The deeper
transects will be lecated approxdimatel y 3-10 metres below the crest, [fthe site

w35 on a reef without a well-defined crest, then bransect depth slwukd ke

approximated to depth below mean low water.

Resfflsland: ... DiEpHh; e DaEdee L[
[ - JE—— T |- - PP

Feal Zone: ... BMe MR L Temp.azz Sa]:nﬁyﬂx ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Trargect Mo et VISR wusnniis it e cvenees GIREIOT, st

TrensMion | Calegory Tason 1| Trensiion  Crreageny Taxzm

! I S

L - S S

_ M

Flgure 27. Example of printed shest used by- chservers to recoid dine intercept data. The

colrmn headad “Taxon™ |9 anly ‘used if the obeerver has expedlsa 1 coral
{Eon oy, '

procedure
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m While the trangect is being laid out the observer should record details of the

site,deptlt ete. onto the datasheet. Tretailed commenls abotit the condilion of
the site at Lhe time of survey should be included.

Omnce the transect has been laid out, the observer moves slowly along the
transect recording onta the data sheet the lifeforms encountered under Lhe
tape (Fig. 22). At each point whete the benlhic lifieform changes, the obscrver
records the transition poinl in centimetres and the code of Lhe lifeform.
Hence, along the length of a transect (XY) a number of transilion points {T)
are recorded for each of the lifeforms (Fig. 23}, The inlercept of each lifeform
encountered under the transect (1) is the differcnce belween the ransition
points recorded for each lifeform.,

IntefserH Calegony i

Ty -0 = lileform 1
TE - T1 = ||fefﬂlrm =
T;q - Tp.-_ = |i[EfCIFITI 1
Ta-Tg = lileform2
Te-Tq = lifeform 1
Te-Ts = lifeform2

¥-Tg = lifgfomn i

Intergept | Catagoly
Ti-0 k Lifeform 1
Ta- Ty I Liafom
Ta-Ts 3 Lifefama 1
T4-Ta I3 LIfafgm 2
Ts- T4 I5 Llfetarn 1
Te-Ts [ Lifeform 2
¥-Te i Lifederm 1

Figure 2.  Schamatie diagram of g trangeet (Xv) showlng the transiion points {1) 1or each

Ifetarm crossed by the Uanssct. Tha diffsrsnce between ¢onseeulive transition
painta is 1ha intereept of the Ialom.

a To fadlitate accurate caleulalion of the nummber of oomqrrences of each lifcfonn,

observers should hote instances when Lhe lape intercepts a single lifeform or
colony more Lthan vnce. For example, when a massive Poriles colony includes
both living Hasue and dead patches wilh algal growth, each intercept wilh
living tissue should be recorded as belonging ko the same colony {Frg. 24).
The (1} identifies the 2 inlercepts of UM {Coral massive - Porites) as belonging
to the same colony.

Some colonies may be engountered which could be recorded as cilher of 2
lifeform catepories, depending on where the colony is inletcepted by the
lape. Such colonies should be recorded by their dominant lifeform {Le. the
lifeform displayed by more than 50% of Lhe colony). For example, large
digitate Acropora species (A, digftifere, A. hunuliz) may have secondary and




m At the end of each day the data should be entered inke the database using  Data processing
Lhe structure described in Appendix L.

m Information aboul lhe sample is entered inte lhe sample table
{NCRSAMPTDER and & unique sample identifier GAMPLE_ID) is allocated.
The typc of data coilected in the sample is described by the DATA_TYFE
field, which for line intercept data, is detwted by "T"

» The ling intercept data are entered into the data table (XXCRTDATDOF) using
the sample identification allocaled in the sample lable. The dala table has
one row or recond for each intercept recorded along the transect. Replicate
transccls have the same SAMPLE_ID bul have a unique fransect nutnber

m Each record in the data table should include a sample identifier
{SAMPLE 1D}, the transect number, the lifeform, the transition point {as
read from the tape} and any other information such as Lthe laxonomic
code. Bach transition along the one transech must have the same sample
identifier and the same transect number. In Lthis way all the records
belonging to the same transeet can be identified in the databasec and Whese
in turn can be linked to Lhe information in the sample tabla,

w An eniry is made inlo Lhe sample table (XXCRSAMT.DBF) to describe the
ambient data collected in conjunciion with the line intercept transect, e,
DATA_TYPE is "A". The ambient dala, e.g. temperzlure, salinity and
visibilily, are enlered inty the ambient table (XXCRADAT.IBF) using the
sample identificabion allocated in lhe sample takle.

Nofe: The LT dats and amblent daia will have diffevert sample Mantification numbsrs
but are connected trough comman Felds in the sample fable e.g. location, reef nama,
date, latitnde and fangiude.

m Relalively large amounts of data will be collected, therefore adequate space
for dala storage and manipulation must be availalle.

m Summary data showing percent cover and number of occurrences of each  Analysis
li feform may be calculaled using the line intercept data. After calculating the
intercept [rom the transition points recorded along the transect (see Fig, 23),
the percenl cover of a lifeform catogory is caleulated.

Totallength of cateqgory

Percenl cover = Lenglh of transect x 100G
Hence, for Fipure 2%
- [
Percent cover Lilelorm 1 =%l stz ¥ 100
FPercemt cover Lifelonn 2 =|—E-+|,|:‘—+|E % 100

n Preliminary calcuiations of porcenlage cover and nurmber of oocuirences can
also be made {rom the data collected using (he Lifeform program,
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APPFENDIX 1. The Database

The accunmilatisn of information aboul coastal ecogystems is essential bo an
understanding of how these systems work. This information can then be used
to set up effective management for sustainable development. Tio be truly useful
however, patential users must be able to access the data easily. The use of
database management systems such as dBASE® allows the storage and
manipulation of vast amounts of Information. Effective design of database
structure can streamline data management tasks and vastly improve the
efficiency of data storage and retrieval.

In the relational medel of database desipn the data collected are broken down
into related modules which are referred to as tables {Fig. 26). Each table is
subdivided into reconds (rows), which contain a2 number of fields {columns),
The tables are linked and crnss-referenced by relating fields which are common
to more than one table. In database terminoclogy these felds arc called
relational fields or joining fields.

DATA COLLLCTED DATA BASE
e e, EAMPLE TABLE
PWTF __ _ _ (TALECTOR, ___ _ SAMPLE T REEP HAME]  oaru |oaga e
wrma_ DATA_TITE_ a |
Tl
e WINTH_ _ _ _ CLOUIDY, i1 o E—
_____ VL _ Sl |!_________
| ' DATA TABLE
! >
L R | saMPLE | Tanow | apuo,
s Y AveenTase £
---------- | - —— - FAMELE_TD Tk "AIND
I Fraxon tasLe
I I ik | oranuy | Sam
- - — -
TATA BASE LVKI

Flgurm 25. A relational databasze,

Data collected as part of the ASEAN-Australia project are relabional in design.
The methodologies detailed in this handbook are 2 subset of the database
developed as part of this project. The overall database strachure includes a sample
of masler table, data fables and referetice tables.

After collection of the data using the methods described in this handbouk data
should be entered into dBASE™ {II+ or higher) using an IBM compatible
computer. The structure of the Manta Tow data is shown in Figure 27,
Information desctibing the sample is stored in the sample table and 2 unigue
sample identifier (SAMFLE_ID) is allucated, The data collected during manta
tows are recarded in the Manta Tow table using the allocated SAMPLE_ID.
Ambientdata collected alsn have an enbry in the sample lable and ave allocated
aumique SAMPLE_ID. Ambient data are recorded in the Ambient table.

Background
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Sample Table

{Filaname: XXCRSAMPDBF)

Flzld Mame
SAMPLE_ID

LOCATION
REEF_NAME

DATE
LATITUDE

LONGITUDE

REEF_ZCHE

DATA_TYPE

DEPTH M
COLLECTORS
REMARES

Type  Wikith Dee

Charactar 8

Character 30
Character 26

Cale 8
Character 7

Chamcier @
Character B
Character 1
Mumaric L
Character 40
Characler &0

Cescripdicn
The slandard sample identiication. This links the sample tabla to
the data files. Format CCEGEXnnnn:
CC = conntty cade, Soe IS0 codes in Appendix 1.
GG = study group code
X w subproup
NN = PURRING number
Lacation name e.g. Seribw |slands
Mame of the reef surveyed (e g Malinjo, which is part of
ihe Serfbu lslands)
Date when Lhe datz wera gathered.
Latilteds (AABBCCD)
AA = |allude in dagress
BB = |atitude in minutes
CG = Izlilude in seconds
D = N {norlh} or S {south)
Longitude (AAABBCCD)
AsA = longitude In degress
BB = langiude in minutes
CC = longitude in seconds
D = E {east) or W [west)
The zone of the reef samplod:
FLAT = rasf flal;
CREST = resi crast;
SBLOPE = redf slope,;
BASE =base of slope;
LAGOON < lagoon.
The abave zone classificationa may be prefied by F=front,
B=back, S=shellered, E=sxposad or P=pazs or channel;
e.f., EFLAT for axposed rae! flat, BSLOPE for back reef slope.,

Adata coda dancting the nature of the sample. Codas are faled
listed in DATACODE.DBF.

Depth (maters) of Be sampling site
Mame(z] of the data collectars and their tasks.
Additional phaervalions regarding the sile and the data.




Line Intercopt Transect data [data table]

Filzname: XXCRTDAT.DBF

Fieki Name Type

SAMPLE_ID  Characier
REPLICATE  Numerig
BENTHGS Character
TRANSITION  Numeric
CCCURRENGE Numeric
LENGTH Mumeric
TAXON Charagter

Length Dec DCescription

o

= L

The standard sarmple idertilication. This links to the sampl table, Al
replicalss transacts wilt huve the Eame sample_id, Formet COGGEXmnn:

CG= country code. See |50 codes in Appandix Il

GG = sludy group code

X = subgroup

nnon = runhing number,
MNumber of tha replicate transect
Code for banthic ifeform aleng the fransect {Table 7).
The transaition poirts along the transect in centimetres
Mumbar of occumencas for a lifeform. If & singla lileform intercepts
the transect more thah once, an accunends valuo of ™17 Is given for
its first infersept, "2 for its second, "3" for the thid and so on.
Single poccurmendes are given the defaull valus of "0
Length of the lifefarm [n centimatres (calculated by the Heform
pragram). This program is gvailable Trom the Chairman of the
Managemenl Commitiee, Living Goastal Resourcas Profect
Taxpnomic code name for the coral listed in fhe file TANCODE. dit
[refer o Appendix 11}

* Dr. Surapho! Sudara, Chaiman, ASEAN-Australia Marine Sciance Project. Living Coastal Resturces, De-
panmail of Maring Scianca, Chulalanglom University, Banghkak 10500, Thalland,

Taxonomie codes far coral species data [reference table)

Fligname: TAXCODE.DBF

Fk:ld Hame Type

TAXON Characler
SPECNAME  Character
AUTHORITY  Ghamacter
AEF_CGDE Character
FAMILY Character
CLASS Gharadtar
PHYLA Character
REMARKS Chacacter

Length Dec Description

7

40
40

40
40

Spocics code Using tormat XKXYYYY, whara:
XXX = ganerlc cude
YY¥YYY = species coda.

“Selentific name i.e. lalin binomial

The autherity for the taxonamy uged. This provides information
esgenlial in areas of rapldly changing scientifie nomenclaturs.
Relerance code for the physical reference spacimen. Must have the
lIoealion and identification code (a.0. mMuseum calabogue number).

Higher order classilicalionz to support analysls of groups where lhe
taxonomy is not well undersiood.

s Family
$ee Family




APPENDIX II, Coral Codes

Species Name Code
Acanthastreg echinata .. ... ..., ACAECHT
Acanthastrea hillag. ... .._...... ACATIILL
Acanthastrea lordhowensds. - - ... ACA LORD
Acanthastrea romndeflora . .. .. .. ACA ROTF
Acrhelia horreseens . ......... . ACH HORC
Acroporaaculeus ... ... ACWK ACTIL
ASropora aCUmnats ... e ACE ACUM
Acrapora anthocercis ..., ... ACE AMNTH
ACTOPROTA ASPEFL. ... e ACR ABPE
Acropora austera ... .o... e, ACR ALST
Acropora brueggoimannd . ...... . ACR BRUE
Acropors carduus ..o ACRCARD
Acrupora carolivlana. .. ... ..., ACR CARO
Acrgporacerealis. .. ACR CFRE
Acropora chosterfialdensis. ... ... ALCR CHES
Acroporadathmala. .. ... ACRCLAT
AcTopora COPIOSa. .. v aei i ACR COrI
Acropora cuneala. ... ...l ACRE CUNE
Actoporacytherea. . ... .....e ACRCYTH
Acropora danai. . ..oo.oooL. .. ACRDANA
Acropora dendrum .. ........... ACR DEND
Actopora digitifera ... ... ..., ACR DIGI
Acropora divaricata. . ........ ... ACTL DIVA
Acroporadonei ... .. ACR DML
Acropora echinata . ..o ACR ECHI
Acroporaelseyt ... ACR BELSE
AcCTopora croguisita L. ACR EXQU
Acropors flordda. . ...o.ooo L ACR FLCR
Acropors [ormosa .. ... ACR FORM
Acropora gemgnifera. ..., .-, . ... ACR GEME
Acrapota granedis. . ... ... ACTR CRAD
Acrppora granulosa. . ... ACR GRAN
Acropora hordda. ... ACE HORK
Acropora homilis. ... ..., 0 ACE HUMI
Acropora byacinthus. .. ... L. AU TIYAC

Species Name Cole
Acraperakimslyas ... ... ALK KIRS
Acropora latisfella .. ........ ... ACRLATI
Acropora Hsterd o.oeeeaaoal ACR LIST
Acropora longiovathus ... ACRLONG
Acroperaloripes ... ...l ACR LORI
Acropora lovelli .. ACE LOVE
Acropora lalkenf .oy vvian e ACRLUTK
Acropora magnifica. ... ... ... ACR MACGHN
Agropura microclados. ... AR MICL
Acrapora microphthalma. ... .. .. AR MICT
Actopora millepora. ... L ACR MILL
Acropora monbiculoss. .. ... ACE MOMNT
ACTOPra ME A . v e nnvas ACR MUEA
ACTOPOFATANG o2 veeveeeanriane ACRMANA
ACtOPUTATESWA . o0 oo vvvu W ACR WNASO
Acropora pubilis. ... ... ACR NOE]
Acropora palifera. .. ... ACE PALI
Acroporg panicalata ..o ACE FANI
Acropura parilis. ... ..., . ACRPARI
ACTOPHTA PrUIROSE. « 2 v e e eneaaas ACR PRI
Acroporapulchra. .. ... L ACRPULE
Acmporaramdleri- .o ACE RAMB
Acropora robusta, oL ACK ROBU
ACTOROR SaTRUemsis . ........... ACE SAMO
AcTopora samentosa ...l ACRSAIM
Acroporasecale ..o ..o ACH SECA
Acropara selage. . ..ol ACRSELA
Acropora soliteryensis ... ..., ACRS0LT
Apropura spicifora - ... ... ..o ACE SPIC
Acvopora steddartl caaeeo ACR JTOD
Acropora subglabra. ... Ll ACK SUBCG
Acraporasubelata .. .l ALCE SUBU
Acropora fonella, . ..ol ACK TINE
ArTOpora IS ., e riaiai .. ACR TEMI
Acroporaberes ... ...  ACRTERE
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Species Name Code Species Name Code

Euphyllia yaeyamaensls....... .. ELT YARY Fungia spinifera. ............... FUN S1MIF
Faviadamae,................... FAY DANE Galawoa astreata................ GAL ASTR
Faviafavus ... ......ccvninnns .. FAVEAYU Calaxea lascicularis ... ... ... .. GAL FASC
Favia bellanthoides ... . ......... FAY HELI Gardineroseris planulata .......- GARPLAN
Favialaxa...........¢convuun.. FAVLAXA Goniasired aspera .....vvvo o GO5 ASPE
Favia lizardensis. . . .... P, EAY LIZA Gonipstrea audralonsis. ... GOS8 ALSH
Faviamattima........oe0eeiei FAV MART Clomdastea edwardsi .. ... .. oL - GOS EDWA
Faviamalthpdi.........o.colls FAV MATI Goniasttoa favalus. . ... ......... GOS FAVL
Favia maxima............ Caeens FAV MAXI Conlastrea palauensis. ... ....... GOSTALA
Faviapallida ...........ceuene. FAV PALL Coniastrea pectinata ... . .....GOSPECT
Faviarolumana ................ FAY ROTU Goniastrea reliformis . ........ .. GOSRETP
Faviarotundata ............ ... FAVROTD Cordopora bupgost, ... ... ... GO BURG
Favia specdosa. ................. FAV SPEC Goolopota columna. . ... e GONOOLLT
Faviastellipcra ................. FAVSTEG Goniopora djiboubienss. .. ..., .. CON DIIB
Faviaverond .......... Frrreiaaa EAY VERD Gorniopor frofeosa... ..o ... GON FRUT
Favitcgalxlita oo oovvnvrrnivinnns FY5 AR Goniopora Iobata . . ........ voe. s GONLOBA
Favltes chinensls .....c........0, FV3 CHIN Gonlopora mioor. -« rreriinnas CON MING
Favitps complanata ............. FvS5 oo P Goniopora rorfolkensis ..., ... GO NORF
Favites fleanosa ....ooooovvenuas FVSFLEX Gonjopora palmensls . ........ ... GONPALM
Faviteshalicora. ... ........... FV5 HALI Goniopora pandoracns{s ... GON PAND
Favites penlagona . ......... ... FVSTENT Coniopora pendulus. .. .. e CO PEND
Favitcemagselli ... ............ FVYRERUSS Goniopora sormallensis .. .. .. .. .. GON S0OMA
Punglaconcinna................ PN COINC Goniopora stokesi L oaeann .. CON STOK
Fungiacorena................., FUMN CORCY Condopors stobchbwryi. ... GOMSTUT
Fungia danai, ., .............. ... FLUINDANA Gonlopora tepmidens. .. ....... .. CGON TENU
Fungja echinata ...._......... +. FUN ECHI Halomitra piloos ... ... ve. . HON PILE
Fungiafrallnea ... ............. FUUINFRAL Helicfungia actinjfotmis. .. ... .. HEL ACTI
Fungia fungites. ... brevenanaeas FUN FUNG Helippora coeralaa .......... ... HEP COER
Fungta pramulosa .. ............. FUN GRARN Herpolitha limax ............... HER LIMA
Fungia hordda .. ...... Crmeaaees FLUN FIORE Herpolitha weberi .. ............ FIER WERE
Fungia klunzinget] ............. FUN KLUN Heleropsammia cochlea .. ... HET COCH
Fungia moluccensis ... ...... FUN MOLL Hydnophora exesa. .. ...ovwno ... HYD EXES
Fungha paumotensis ... ......... FUN PALM Hydnophara grandis............ HYD GRAD
Fungia ropanda ... --vevuees. FUN RETA Hydnophora microcones ... ... HYD MICR
Funglascabra . .......ooeene... FUNSCAB Hydnophoa piloss « .. ...oo.... HYD PILO
Fungia SCruposa. ... ... ovvu s FUN SCRUS Hydnophora rigida i ............ HYD RIGI
Fungia scutaria............... .. FUN SCUT Leptastrea inaequalis . .......... LERINAE
Fungiaslmplex................. FiiN SIMP Leptasirea proines. .. .ooovea . LER PRI
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Species Name Code
Culophyllaerispa.....oovavess OUL CRIS
Oy pora crassizpinoss ... ....... OXY CRAP
Dayporaglabra.....ooaoaa OXY CLAB
Oxyporalacera .. ... ueieees L OXY LACE
Pachyseris gemmmae .. .. ....... PAC CEMM
Pachyscrismugosa ............. PAC RUG
Pachyserisspeciosa............. TAC SPEC
Palamastrearamoza...... .. .. ... PAL RAMO
Pavona bipartita. .. ............. PAY OIPA
Pavomacactis....ocvveuepnnnnss PAN CACT
Pavomaclavus. . ..........oevues PAY CLAV
Pavonadane ... ........oono.s PAV DANA
Pavona dernsgala, ... ovevueenens I'AY DECU
Pavonwexplanulata............. FAY EXTH
Favona frondifera .............. PAV FROF
Favona maldivensis. ......ovue PAY MALD
Pavoramiltoa.........ocvnnses PAV MINU
Pavona varians. ... .....ooneures PAV VARI
Pavomna veross .. ... couunar-.- PAYV VEMNO
Pactinfa alcicornds .............. PEC AL
Pectinia Inobtea. ... ..oouv et PEC LACT
Pectinia paeonia................ FEC FPAEQ
Proctinia teres. oo venrnriinnoennn TFEC TERE
TPhysegyra lichtensteind. . .. .. ... PHY LICT
Physoplyllia ayleni............. LIl AYLE
Flatygyra dacdalen .. ..ounvauess LA DAED
Platygyra lamellina .. ........... PLA LAME
Platygyrapini. .. .. ... ......... FLA FIMI
Platygyea tyukyuensis ... .- ... PLA RYTIK
Platygyra snensis . ...oone e FLA SINE
DMlatygyra verweyl c.oveuieeen PEA VEEW
Plerogyra eurysepta .. ...cnen PLE ELURY
Plorogyra exertB. s v een e rrrnns PLE EXER
Plerogyrasimplex ....... .. ..... FLE SIMP
Plorogyraginugsa ..., ..c. FLE SmU
Merogyra torbida. .. ... ..., FLE TURE
Plesiastrea versipora . ooveene s LS VERS
Pocillopota damicomis. .. ...... FOC BAMI

Species Name
Podillopora eydouxi. ... .o as
Focillopure meandrina ... ... A

Pocillopors woedjonest .........
Podabacia erstacea «.ooee e

Purites attenuata o .ooaooa..n.
Foriles australiensis. .. ..........
Porites of, gvermanni. . ........ ..
Forites comulages .. o-oaus s
Parites cylindrica.....-........,
Porites defotinis. ..o ven oo
Porites eridani .................
Porites hotizontalatg ... oo o
Poriles lalistellata, .. ... ..ot s
Porites lichen oo cevneernanana

Porites NIERCSCens - -0 vava e,

Forites silinaniana . ... ... ......
Poritcssolida oovvvivinnninanan
Porites stephensoni.. ... ...

Porites lenmis o veeeoneaia o

Psammocora halmeana. ...
Psammocora nigrsttaszi ... .. ...
Fzammnocora profundacella. ... ..
Psammocora superficialis, . ...
Pscudoskder astrea bavami ..., ..
Sandalolitha robssta . oen e et

POR ERLD
FOR HORI
FOR LATI

FOE MWURR
POR MIGR

T3A HAIM
PSAMIER
F5A PROF
PSASUPE
PSE TAYA
SAN ROBU
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APPENDIX II1, Country Codes (last updated November 1936)

Full Name Short Name Codes
CMC 120
BURDOPE Ewmpe AY
EUROFEAN ECONDIMIC COMMUNITY EEC. _ A
ALBANIA Albanda BA AL
ANDOREA Andorra BB AD
ALTSTRIA Austela B AT
BELGIUM Belgium BE BE
BFULGARLA Bulgaria BF B
CZECHOSLOVAKIA, Ceechoa]ovakia EI 8-
DENMARK Drenenark Bl [
DENKIARK - Facroa Is Facroe Is RK o
FINLAND Enland BL FI
FRAMCE France oM IR
ERANCE - Corsica Corsica EH R
GERMAN DEMOCRATIC REFUBLILC cDRE BO D
GERMANY, FEDERAL REMIBLE GF FRE. BN [E
GREECE Croece B CF
HUNCARY Hungary BR HuU
ICELAND Jeeland B= ]
IRELAND Iraland ET IE
ITALY Jeaty BU* I
TTALY - Sandinia Sardinia CF T
ITALY - Sluily Slcily CE IT
LIECHTEMNSTEIN Liechlctstein v Ll
LUXEMBOURC Luxembuurg BW Lu
MAITA Malta BX MT
MONACD Monace By M
METHERLAMNDS tetferlands BZ ML
NORWAY Morway Car NG
NORWAY - Svalbard and Jan Moyen Svalbard M 5)
FOoLAND Poland CE rL
FORTUGAL Portugal cCH ET
ROMANLA Eomanla D Ry
SAN MARIMO San Marino 3 5M
SFAIN Spain o ES
{Inclndes Alboran, not covered by Flora Europaea}
SPALN - Balepric Islands Dalearic Is. D B4
SWEDEN Sweden CIl SE
SWITZERLAND Switzerland I CH




e L

Full Name Short Name Codes
CMC IS0
ANGOLA Angola PA AD
BURKUW A FASO Butkdna Feso 4.0 BF
BURUMNDI Bunrndi PC Bl
CAMERDON Camemoan P O
CAPE VERDE JSLANDS CapaVerde Js, PE v
CENTEAL AFRICAN FREPUELIC <, Aftlcan Reap. PF CF
CHAD Chad P T
CONGD Congo FH (e
CONE IYIVOIRE Cote I¥ jvoira Pg Cl
CHBOUT] Dfbouti P DJ
EQUATORIAL GUINEA Eqj. Guinea PE:1. GO
(includes Rio Muni, Cerisco, Elobey Chico and Elnbay Grande)
EQUATDR[AL_GUINE& - Blalw (Fernanda Po) Bioko "l G
EQUITORLAL GUINEA - Pagalu Fagralu * FO GQ
ETHIOPIA Bihiopia PL ET
GABCN Gabon PM GA
GAMBIA Cambia M G
CHANA Ghana FT GH
GUINEA Guinea rgQ GN
GLUINEA-Bissau Gulika - Fissan 'R GW
KENYA Kenya r KE
LIBERIA Lilweria ru Lk
MALAWI Malawy v MW
MALI hizli P ML
MALRITAN A Maurdtania X MR
MOZAMBIQUE Mozambique PY MZ
NIGER Miger FZ NE
INKGERLA Migotla 04 NG
EWANDA Ewanda o0 Rw
SAD TCAME Sao Tome QD &T
SAD TOME - Principe Principe b 233
SENEGAL Senegat QE g
SIERRA LEONE Sierra Leone F 5L
SOMALLA Sumalia Qc 50
SUDAN Sudan A 5D
TANZANLA Tanzania QK * TZ
TAMNZANIA - Famba [land Pemba 1. QL T=
TANZANIA - Zanzibar Zanzibar Qn 1Z
TOGO Togo QN TG
UGANDA Ugenda QP uUc
WESTERN SAHARA Western Sahara QH EH




Full Name Shoit Name Codes
O IS0
CITINA - Shapixi Frovincs Shanki 29 CH
CHINA = Sichuan Province Sichuan Fi )
CHINA - Xinjiang Uivpur Zichiqn AF. Xirjiang Uygue Y CN
CINN A - Xizang Zixkiqu Aukonomous Reglon Xizang Zizhigu FZ CN
CHLMA - Yuntian Province Yunnhan Fx N
CHINA - Zhefiang Frovince Zhefiang GA TN
MONGOLLA Mongolia EY MN
UMM OF SOVIET SOXCIALIST REFUGLICS USSR, EA® Su
ARCTICIISSR, Arctic USSR Er= s
AYATIC USSR Asiatic USSR, [ s
EURCPFEAM USSR, European USSE CE* 500
IS 5E. - Armenia 55K, Armenia FT: s
USB.SR.- Azerbaydzhan S5 R, Azetbaydzhan LF U
U545 .R. - Byelorussian S5.R, Byularussian EG BY
U558 -Estonia 8.5, Eshonia EH s
U55.R. - Ceorgia $5.R. Georgia (LIS5E El s
USSR - Kazaldstn S5 R, Eazakhstan EJ 5L
LS5 H. - kirehiza 55K, Kirghisia EK 3u
USSR -Kurilskye Ilands Kurilekye 1s. EU sU
US5E. -Latvia5SER. Latwia EL su
U.5.SR. - Lithuania SSR. Lithwania EM sU
VSEER. - Moldavia S5.H. Meldavia EMN 50
USSR -R5FSE REFS.E CO su
USSR - Sakhalin Sakhalin EV s
U.5.5.K. - Tadzhiligtan 5.5.K. Tadezhikistan EF s
L.55.R. - Turkmenistan S5 R, Turkmeniskin EQ 501
USSE. -LranlansSR Ukraine ER UA
US.S.E - Uzbekisian SSR, Lizbuokictan ES s
MIDDLE ASIA o INTHXCHINA and JAPAN Middle Axia GE*
AFCHANISTAN Afghanlstan GB AR
BANGLADESH Bangladesh GC BD
BHUTAN Bhutan CDy BT
BURMA - Myanmar Burina GE BLI
HONG KOG Hong Kong GF HE
INDIA India oG IN
INDIA - Andbim Pradesh State Andhea Pradesh TA 1M
INDAA - Arumachul Predesh Urdon Terr Arunachal Prad. B N
INDLA - Assam State Arsam Ic IN
[NDLA - Blhar Stete Bihar 10 )
INDLA - Chandigarh Union Temimoy Chandigarh iz N




Full Name Shaort Name Codes

ChIC I56)
PAKISTAN Pakietan =l rK
TAIWAN Taiwan CX T
THAILANT Thailand QY TH
VIETNAM Vietnzam CZ VI
INDIAN QOCEAN ISLANDS Imdian Cean 1s Lx*
AUSTRALLA - Chrirkmas Island Chalstimas 1. ME X
AUSTRALIA - Coqos (Keellng) Islands Cocos Is, MF oC
CHAGOS ARCHIPELAGO (Brit Indian Oc Terr) Chagos Ts [ il O
{Imchwdes Dicgp Garda L)
(BRITISH NDLAN QCEAN TEERITORY) LA
COMOBRCHSLANDS Comtra Islands MX* rir
{Comprises Mayotte and Comoros)
COAOROS Comoros MG Knd
(Comprises Moheli, {irand Comere ated Anjouan)
FRANCE - Mayatte Mayotte MV ZZ
FRAMCE - Founian Raunion bl ® RE
TRANCE - Reunion - Tromeclin Tromelln MS RE
INDIA - Andeamemn Islanda Andamares KB 1)
INDTA - Lakshadwaep Unien Territory Lakshadwesp KH N
tItwludes Leccadive, Mindeoy & Amindivi Islancds)
TMDLA - Micubar Islands Micobar ML 1IN
MADAGASCAR Madaggscar ML WG
MADACASCAR - Glorlenses 1elands Cloriouses Is. MU ML
MALDIVES Maldives M] W
MAURITIUS Mauritius ME* Mu
MAURITIUS - AgalegaTslands Agalaga s MT MU
WMAURITIUS - Cargados Carajos Cargndos Carap MO MU
MAURITIS - Rodtigues Fodripuas My L% 1N
SEYCHELLES Seychelles MP aC
SEYCHELLES -~ Coralline [elands Seychetles: Cor Ma SC

{(Includes Aldabra, Aldabra group, Amirante group, Alphonse group, Providence/ Farquhar group, Tle Yache de
Moz, Denis [, Coétivy e, Flatt= 1) :

SEYCHELLES - Grandfic Islands Soychesses: Gra pYY 5C
(Includes Mahe group, Praslin group, Siltkuette group, Frigate group, Recif I, Mamalle I, The Brisans)
SRILANKA Srilanka ME LK
YEMEN - SOOCTEA Booolra % (] ¥

iImcludes At al Kuri)

EOUTH EAST ASIA tp FPAFLA NEW CTUIMNEA EE Asiato PG H¥y "
BORNEQ Borneo 110 7
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Full Name Shart Name Codes
ChC IS0
AUSTRALLA - Coral Sea Tslands Teiritory Coral Saa Ts K Al
AUSTRALLA - Maw Soukh Wales M.EW. JF* AL
AUSTRALIA - NSW - Lord Howe Island Lord Howe I IE AU
AUSTRALTA - Norfolk [sland Norfolk 1 jJ3 1 NF
ALSTRALLA - Northern Teritory N Terrikary ) AU
AUSTRALIA - Craeensland Crueensland L Al
AUSTRALLA - South Australia 5 Australia ™ Al
AUSTRALLA - Tasmanla Tasmania T AT
AUSTRALIA - Victorla Victorla P A0
AUSTRALLA - Whstern Australia W. Australia I Al
NEW ZEALAND New Zealand JR* NZ
(Incladas offehare islands. 2. Threc Kings, Hen and Chicken Iz, Graat Barrier 1. The Snams)

MNEW ZEATAND - Morih Island N.Tsland (NZ) 15 Nz
MEW ZEALAND - Soirth Ieland 5. Island (NZ) T M2
WNEW ZEALAND - Chatham Islanda Chatham 2 o Nz
NEW ZEALAND - Kermador Islands Kermadec Is v NZ
FACIFIC ISLANTIS Pacific {5, jZ*

Island groups in the Pacifice present a prellein because gecgraphical and paliticsl relaliowhips overdap o o stgnifizant
extent. Thus there areas are prosented as two Usts - political ard geographical.

Pacific Islands - political Hst: In this Het COMC areas in the Pacific are listed in terms of helr political stabos, Thelist Is io
two parts - aroas that are political undes Gincluding island groups vomprising a discreat polltcal unit), and ereas that are
S:EDEIBPMHJ- units ncn]:f (ke islamwd groups that crogs Po].iti,c,a] frontiors). Dolftical wnips thal are subdivided b}r other ChT
areas, abe i 1talics, with their subsets ivdehked bensath,

Avvax that are political unite:
CHILE -Eastor [sland Easter 1. KL L
CHILE - Telas Desventurados Desventurados KB L
CHILE - Juan Fernandes Juan Forngindes: KE L
COLUNEBLA - Isla Dol Malpela L Del Malpale KF cQ
CDOR ISLANDS Corke Ts KK CK
{Includes Rarakonga) _
COSTA RICA - Isla Dl Coco I Del Cioco Ka R
ECUADOR -Calapagrn Calapagns EC ke
FIn Fiji L2 H
(melides Bstyma, Conway Bect)
FRANCE - Clipperton Iskand Clipperkon Is K] FF
FRANCE - Feerrck Polymesia Fr Polymesia o1 F TF
[FAMNCE - French Polynesia - Cattibder Is Gambler 1s KN FF
FEANCE - French Polynesia - Marquesas Is Wlarquesas KE FF
FRANCE - French Polynesia - Sociely |e Sodety ls KW PF
FRANCE - French Polynesia - Timmaohs 1s Tuamota 1s KZ* FF
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Full Name Shart Mame Codes

CMCO 150
UMITED STATES MINOR OUTLYING ISLANDS IS, -Minor s L LIk
U5, - Howlind Tsland and Baker Tsland Howland & Baker LC UM
L5, - Johnston Island Johnstom 1a Kr U
U5, - Line Talands Us-Linels Y U
{Ineludes Ejngman Reef, Jarvia Island, and Palmyra Atoll
L5, - Midway [elands Midway [3 K3 (0151
115, - Wake Island Wake Island Le s
VAMNUATLT Vanuatu LT By
tincludes Banks Is end Torres L&)
WESTEEM SAMOA Wiesbern Samna LE Ws
Avean thal are not political unfts: .
CAKOLINE 1SLANDS Candine 1a Le* PC
HAWAILAN [SLANDS Hawaiian [s LF+ ZZ
LIME TSLANDS Line Islands 'we 7
MAFIANA 1SLANDS Mariana Is T P ’C

Facific Ielandy - geographival list: In this list CMC areas in the Facific are listed in torms of their geographical rather than
palitical ralationships. It s a crude and arbitrary representation, as any list would have to be, buta map is available which
hae been annotiied to show ta CMC areas, Papuo New Guinea has Boor included in the list for reberence, boense of the
prcodimi by of 1t s castern isand groups to the Solomon Blends, although It 1s not part of the PACTFIC SLANDS CMC area.
However Aushalia, New Zealand, e Philippines and Japan are not induded, although they could also be considersd
adpeent to soma of there islards. Areas are listed in five banda running approximately N-5, following adjseent island
chaine. Jslgngd provps that are subdivided by otlr CLIC areas are undarlined, with heir subscts indenbed bensath,

PACITIC ISLANTIS Pacific [s. | ¥l
Firet band:
JAPAN - Ogasawara-Shoto Ogrsawara-Shato LG P
JAPAN - Kazan Refto Volcamo | Lo ZZ
MARTAMA FSLAMNDS Mariana Is, L}* ZZ
MNOBTH MARIAMNA ISLANDS Morth Marianas ' M
Uncludes Markana Is except Guam)
U5 - Guam Guam LI cu
CABSLIME 15T AN ' CarulingIs LH* c
FEDERATED STATES OF MICROHESTA MICRCHESIA LV (03]
Jocludas Caroling [s [except Falau [slands group], and incudes Yap, Kosrae, Truk and Panape)
FALAL Palan LW PW
: PAPOA NEW GUINEA PNG. HD* rG
: PAPUA NEW GUINEA - Bismarck Arclipelago Bismarck Arch HG ro
i (ncludes Admiralty Islands)
PAPTIA NEW GUINEA - Bougaimdlle Bougainvilla Hi Pt
PAPUA WNEW CUINEA -Trob rand Island s . Trobnand Is HY PG
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Full Mame Short Name Codes

ChaC 180
U5, - Hawaii Hawallan Ix KO us
U8, - [ohnaton Island Johnston [s kP 1

HINEISLANDS Line [s |1 ZZ

0.5, - Line Telands (15 -Line [ ¥ )
{Tncludes Kingman Reef, Jarvis Island, and Palmyra Atolf) '

KIRIBATI - Line Tslands KlribIino Is X KI
{Includes Fanring 1, Washington I, Christman I}

EEAMCE - FRENCH POTYNNESIA Fr. Polynesia KM PE
FRAMNCE - French Polynesia - Mazquesas Is Marquesas KR FF
FRAMCE - Fronch Folynegia - Tuamoty Ig Tuagmoha I KE* PP
FRANCE - Franch Polynasia - Gambier Ts Cambier [5 KN FF
FRANCE - French Pulynesia - Sodety Is Suciety Ts KW PF
FEANCE - French Polynaeia - Tubai §s Tubal [s LA PF

{Includes Aughml Is)

MTCAIRN Fircaln KV N
PITCAIRN - Ducie [sland Ducle I AA PN
FITCATRY - Hetwder son Ieland Hendurson AB PN
FITCATEMN - Ocno Oeno AC ta]
FITCAIRN - Pikcaimn Lsland Pitcairn] AD M

CHILE - Easter T and Easter [ Kl CL

CHILE - [glas Dosverturados Desventurados KE <L

CHILE - Juan Fernandez juan Fermandez KE cL

Flith Band (Ammerican Coast);

MEXICO - Cuadeiupe Guadelupe KD X

MEXICG - Revilla Gigedo Eovilla Gigado ES MY

FRAMNCE - Clipperton Tsland - Clipperton | K} eF

COSTA RICA - Isla Del Coco L Dl Coen kA CR

COLOMDBIA - Isla Del Malpelo . L Del Malpela kKR CQ

ECUTADOR - Galapagos Galapams ki EC

These arcas crosa geopraphical greupings (soc palitical list):

KIRIEATL Kiribat (o} KI

TRUST TEREITORY OF THE PACIFIC 1SLANDS Pac Trust Ter LM * s

(Thik is spparently iw longer s polillcal eatity, souse of Lhis code should be used with caution)

UNITED STATES MINCE OUTLYING ISLANDS US. - Minor Is Ic LM

NAORTII AMERICA : M. America wT*

CANADA Canada TA" CA

CANADA - Alberta Alberta TE CA

CANATIA - British Columia Brit. Columbia TC CA




Full Mame Shart Name Codes
ChC I50)
S - Nevada Mevada Vi us
U5, - Mew Hampshira Mew Hatnpshire VC us
U5, -Mew Jerscy Mew Jersey VD s
115, - New Moico Mew Mexica VE us
LS, - New York Wew York VE us
LS. - North Carolina N Caroling VG Uz
US. - Morlh Dakote M Dekota VH L]
U5, - Ohda Chio ¥l us
U5 - Oklahoma Oklshama V] Us
U5, - Covgzon Chkopoh VK Us
U.5. - Mennsylvatda Penasylvania VL us
U5, - Rhode Island Rhode Istand Vi s
LIS, - Septh Caraling & Caralina Vi us
LA, - Sonth Dakota § Diakoda Y us
U5, - Tennegses Tonnimsea VP us
US. - Texas Texas Vo Us
U5, - ah LFtah VE s
1% - Vermont Vermuont Vs us
.5 - ¥irginia Virginia WT us
U 5.- Washington Washington L' ¢ us
U.S. - West Virginia W Virginia v s
U5, - Wisconsin YW sconsin Vi us
US. - Wyoming Wyoming VX s
CEMTRAL AMERICA Central America War
BELIZE Belize WB BZ
COSTARICA Costa Blca We* CR
EL SALVADGE _H Salvador W oV
GUATEMALA Cuatemezla WE CT
HONLAURAS Honduras WF HN
MEXICO Mexico wao e MY
MEXICO - Apmecalientes Aguaacalientes YA MX
MEXTCO - Baja California (Norte) Baja Calif. (N} wo MX
MEXIC - Baja Californda Sur Baja Cahif. Sur W MX
MEXICO - Eaja Californda Pardneula Baj Califormia YB* MY
CThis 1a a regicn, nota etate)
MEXKZO - Campeche Campoche YC MX
MEXK0) - Chiapas Chiapas Yo WX
MEXICO - Chilmahaa Chihualua YE [0
MEXICO - Coabwila Coahuila YF MX
MEX[C1 - Colima Calima ¥l BX
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Full Matne Short Name Cades

Cpc 150G
CUBA Cubia S& U
{Includiog Isla de Finos)
'; DOMINICA Daminica SI1 DM
I DOMINCAN REPUBLIC Diominican Bep Sl O
FRANCE - Cuadeloupe Guadeloupe S Cl
Tocluding Marla Galants, GrandeTerre, Besae-Terves, Des der Saintes, Dos da la Petlte-Torra, La Dertradc)
FRAMNCE - Martinigue hdartinigue &0 MO
GRENADA Grenada ) D
: HAITI Haiti =Y "HT
HISFAMIOLA Hisppoiala SN s
! JAMAICA : Jamaice ™M
(Including Merant Cays and Fedro Cays)
MONTSERRAT Montesrrat s M5
MAVASSA ISLAMND Mavassa I 55 77
MNETHEERLANDS ANTILLES Weth, Antiltes eT* AM
{Aruts, Bonaire, Curacao)
MNETHERLAMNDS LEEWARD ISLANTS Wath. Levwwrard T =) AN
¢Saba And 8t Bustatins
PUERTC BRI Puert Rieo -1 PR
(Inchades Isla Mona, Viegques, Culebra} '
5T CHERISTOIHER - wevis &t Kitts = MWevis S KN
. STLUCIA St Lucia SX Le
| ST MARTIN AND ST EARTHELEMY 5t Ilarl & 5t Bt ay or
; 5T VINCENT St ¥incent BZ v
THE CKENALLMES Grenadines K YV
(Besjuia, Muatique, Canctat, Unicn, Candacoy, Rimde)
TRIMIDAD AND TOBAGCO Trimicdad f Tabaygy Wi TT
TUREKS AN CAKIDS 1SLANTS Turks & Caloos W i

{Northe, South-, West- and East-Cricos, Middle Caicos, Providenciales, Ambergtls Cays, Big Samd Cav, Grand Turk,
Saft Cay, Seal Cays)

VENEZUELA - Wenezuelan 1slands VieneZuelan Ts. W2 VE
) {Los Monjer, Las Ave, Los Ruques, La Qrchila, La Tartuga, La Blanguille, Los Hermanes, La Snla, Los Fraites,

',Ma:gar] ta, Coche, Cutagua,. L TEﬁﬁgnﬁ, Patos, Isla da Awveg {b}l‘ Dominicad
VIRGIN 1SLANDS OF THE UNTTED STATES Vitgin Is (US) WY vl
o (ocludcs St Croiz)

SOTTH AMERICA South America XAT

ARGENTINA Argenfina AL AR
| BOLIVIA Bolivia CXC BO
: BRAZI, Brazil xp* BR
i BRAZIL - Acre State here XQ BR




Full Mame S5hort Name Codes
ChIC I50
ASCENSION ISLAND Arcension T MNC SH
ALSTRATLIA - FHeard And McDionald Islards Heard 1s ]} HM
AUSTRALTA - Tasmania - Macquaria Island Macquarie Is NL AU
BRAZIL -T, da Ttlndade Trindade WLT FE
FALKLAMD ISLANTS Fulkliarud Is Ml FK
(Tilas Balvimms)
FREMCH SOUTHERN TERRITORLES Fretich 5 Terrs NO=* TF
FR SOUTHERMN TERREITORIES - i Amsterdam Amstordam [ Wi TF
FREMNCI1 SOUTHERN TEERITORIES - e Crozet Crazet Is MH TF
(includes los des Apolres, e aux Cachiane, Tle da la Posaessian, Ne de In LEst)
FR 8CUTHERN TERRITORIES - los Kerguelen Kergualen Is, ME TF
FREMNCH SQOUTHEEN TEREITORIES - e St 150l St Panal T. NP TF
NEW ZEALAND - Anfipedes Ielands Anbpodes Is Iy} £) M7
MNEW FEALANWD = Anckdand Islands Auckland [s NI IS
NEW ZEALAND - Hounty lslatds Duunty 1s NE NZ
NEW ZEALAMDY - Cam pbell Islend Campball T NG M
MWORWAY - Bouvel [sland Fouvet 1 ME BV
SOU TH AFRICA - Price Bdward Islands P.Els (54) Mhi ZA
SOUTIIGEDRGIA South Cecrpia i) FK
SOUTH SANDWICH ISLANDS SSandwich I= NS EE.
STHELEMNA St Helena MK SH
TRISTAMN DDA CUNHA [SLANDS Trigtan d Cumba NV tH
ANTARCTIC TREATY TERRITORY Antaectic T.T. MY = £L
Comprises:
ANTARCTICA Antarctica W AL
ANTARLCTIC ISLANDIS Antarctic Is NY *~ ZZ
the Jather inclades:
SOLTH ORKNEY [BLANDS 5 Crkneyls, NE jin
SOUTH SHETLAML ISLANDS 5 Stwtland Is. NT Bi}
OCEANS AND SEAS
ARCTIC OCEAN Arche Coean 05
NORTH ATLANTIC OCEAM M. Atlanflc 0o *
SOUTI ATLANTIC OCEAN 8. AHantic =
CARIGEEAN SEA Caribboan Sea QK
MECITERR ANEAMN SEA Maditerranean Sea o
INDTAN CCEAN Indian Ccean ap
SOUTHERN CIEAN Southern Ooean ot
NORTH FACTRIC OCEAN M. Pacific o
SOUTH PACIFIC OCEAN 5. Pacific A«

)
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