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1. GENERAL IN1RODUCTION 

Coral reefs are economically vital to many developing C<JUIItries in the tropics, 
providing an """entia! souJW of protein fur the growing populallons, and 
inrnme through !he tourism induslry. Predictions that70% ofthe world's coral 
reefs will collaf""' in the next 10 to 40 years, with the remainder threatened by 
global climatic change (Wilkinson, CR. 1m. Proceedings 7th International 
Coral Reel Symposium, University of Guam, Mang>lao, in press), threaten the 
viability oi coral reefs as econ<lll"lk components of these countries, and !he 
quality of life of the peoples supported by these rt'S("JUI"Ces. 

The development and growthofroralreefsaredooelycontrolled byenvht>nmental 
factors impacting on the atrrmsphere, the oceans and the adjacent landmasses, 
and any localised or global manges in these fa<:tors will affect coral recls. 
Therefore, II is essential that passible changes in coral reefs be monitored as 
soon ""poSSJble for the effects of climate change. 

While climate-induced changes ro roral reefs are likely kJ be gradual and 
imperceptible in the short term, thelreffects may be irreversible and catastrophic 
in the longer term. In order kJ detect changes in ecosystems which have a high 
degree of natural variability, long-term monitoring pmgtams must be established 
over broad geographical (global) scales. With a better understanding of the 
natural fluctuations in the system, it will be possible to discriminate between 
the effects of global climall! change and anthropogenic stresses, such as pollution. 
over-exploi!alion and sedimentation. A global monitoring system must have 
the ability to detect change and ro identify qncstions which require clooer 
e>:arnination. All the baseline data must be collected in the same way from all 
moniklring sites to ensun:: that comparisons are possible. 

The methods in this handbook are =<Jmmended fur gathering baseline data 
to monitor corn I reefs for the effects of global climate change and other trnpact:s. 
They have h""n specifically selected 1<1 be easily repeatable, and they use 
inexpensive, acc"""ible equipment. While these methods are the minimum 
requirement for data collection, it is both possible and desirable In expand the 
methods to provide a more detailed analysis of the resources. 

The methods were developed through. a coUahorntive project between scientists 
from five ASEAN countries (Indonesia, Malaysia, the Philippines. Singapore 
and Thailand) and from the Australian Institute of Marine Science. This 
collaboration was begun in order to asooss the I.'Xtenl: and degradation of the 
living coastal resourres of these countries. The ASEAN-Australla Marine 
Science Project: Living Coastal Resources has continued to monitor and 
research the coastal resources of the region since 19&4, and has developed a 
large regional database. 

Before cbooslltg reefs for routine monitoring for the effects of global climate 
change and anthropogenic disturbance, the following set of criteria should be 
crmsidered: 

• Reefs chosen shollld be as isolated from ntlu;r influeru:~s as possible. Select Selecting reefs 
a reef si te that is remote from land-based pollution and not heavily exploited, 
particularly by destructive methods. 

' 
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2. MEASUREMENT OF AMBIENT ENVIRON:MENTAL PARAMETERS 

All surveys of living resouroes of coral reefs should include environmental Introduction 
parameters which characterise the eonditiun.• at the site when the data wer~ 
collc<;tcd. The parameters lobe included with th~ smvey rnethuJs described llt 
thi>< handbook have been selected because they are important to the 'health' of 
the '""f and they do not require expensive, sophisticated equipment. Tbe 
environmental parameters that should be measured are temperature, solinity, 
light penetration, cloud cover and wind. These parameters, togelher wilh data 
on !he benthos and fishe•, characteriz" a particular reef site/zone. The 
recommended equipment is easily obtained and will provide standardised 
measures in all countries. 

Equipment Logistics 

• Me=ry thermometer enclosed in a protective casing- used to rneasllre 
temperature with an accuracy of 0.5 degre.;. Celsiu.•. 

• Refractom.-ter- used to determine S<tlinity (Hg 1)_ 

Put one or two dro1>5 of sample 
on tha plism. eyepieoo. 

A9""' 1. A <lagmm ot a rslroc:lomotor ol\owirJg its use for rneasum1g salinity. 

' 



Light sensor 

to light sensor 

Figur<> 3.. TOO sensor Is held at the required depth while the light lell<!l moasurernent> are 
mcorded trom the me1er on tha boat. 

-n.mperature 

• Take the readings before cmmnencing transects. 

• Rffid lhe thermometer in the w•ter just below the surfac<> (30 centimetres) 
and at the depth of the transects ('transect depth'). 

• When thennoc~ne< are encount~rcd take a oerie!< of rneasmements, ll'COn:ling 
the depth and Ute temperature. 

Salinity 

• Obtain water sarnplos at the surface mid at 'transect depth' using small 
plaslk vials. These samples are taken back to lhe shore for measurement 
using a refrachlmeter. Put a small sample of water under the cover. Hold the 
cover down and looking through the eyepia:P, face the instrument to the 

"light so that the salinity can be read (Fig. 1). 

• A series of salinity measurements should be made at sites near freshwater 
disclmrge to determine the extent of any gradient in salinity caused by the 
freshwater input. 

Visibility 

• Use the Seochi disc to measure vertical visibility in deeper water. The disc is 
attached to a weighted mpe which is marked at inten'l!ls along its length. 
Lower the disc until you can no longer see it, then pull it slowly back toward 
the surface until it ls just visible. Record the distance to the disc from the 
marks on the rope (Fig. 2). 

General 
procedure 
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3. MANTA TOW SURVEY 

The manta tow tcclmiquc is used to a&S<lss broad changes in the bentlric lntroducllon 
corrununilies of coral reefs wher• th~ unit of int<rrest is often an entire reef, or 
large portion lhereof. ll enables vi9ual """""'men! uf large ~,..,.,, uf reef within 
a short tim~ and is highly recormnended for detennirung the effects of largo-stale 
disturbances sudt "" tho.., caused by cyclonk stonns, coral bleaching and 
crown-of-thorns starfuh (COJS). The technique is also useful for selecting sites 
thdt are representative of lal"j\e arms of reef. 

The technique involves lowing an observer, using a rope and manta ho<~rd, 
behind a small boat powered by an outboard motor. Tows are carried out at~ 
constant "P•ed aro\llld the perimeter of a reef and are broken into units of 2 
minutes duration During each 2-minute tow, observations are made on 
several variables (e.g. percent cover of n,-c coral, dwd coral and son coraD. 
These are recorded onto data sheet• as catPznri~ or intq;orvalues. Additional 
information IlliiY be collected, dependent on the survey obja'tives, e.g. percent 
cov.,. of sand and rubble. and numbers of Tridacnid clams. Diadema or COTS. 
However, Fernandes (19S9), cautwns agaimt T<"<"mding data on too many 
variable&, and lhe technique i> not recommended for fish counts. 

The method d""'-n"bed in this ITI[)nual is nol only useful for assessing the 
distribution and abundoncc of corals. but i> olso widely used for lbe study of 
COTS. Details of the COIS assessment have been included because of the 
extensive destmction to many reefs in the lrnl<rPadfk which has been Cl.1lsed 
by lhese starli>h. The technique may also be used to assess oth<'T organisms of 
parlicular interest to a survey region, however, it should be noted that estirnales 
of the accuracy and precision of the technique have only been made in rcbtion 
to coral cover and cars (Kenchington dnd M<>rton 1976; Femarul~-' 19R9, 1990; 
Femandcs1990. in press; Moran and De"ath 1992). 

In general, tbe ITI[)nta tow technique h<ls been used lo inveslig~te issues ala Background 
broad level (Kenchington 1978). Since Chesher"s study (1969) to asse55 the 
effects of COTS on coral reefs in Micronesi~. simil~r surveys have been 
conducted on reels within theJ{ed Sea (Roads :>nd Orrnond 1971) and tho Great 
Barrier REef (GllR) (Endean and Stlblum 1973; Moran d al Jq88). The toxhnique 
bas also been used f<>r m<lre general, broadocale surveys of coral reef syolerns 
(Done et al. 1982; Kenchington 1984). 

While manta tow techniques have been used extensively since the early 
1970's, !he details of the method have varied between the different studies 
(Kenchinglon 1975; Kenchingtonand Mmttm 1976;Dnnee!al. 1982; NO"hand 
Ze111982; Kenchington \98-1). Work by Moran eta/. (1988, 19S9) to i'IS.'less the 
broad9Cale distribution and abundance of COTS and their effect on the GBR 
has greatly relined the technique. 

More l"I'C<'ntly, shtdies have focussed on lhc precision of the manta low 
technique for estimating coral cover and COTS alrurulanC<! (Fernandes 1989, 
1990; Fem<Uldes 1!1 ~/. 1990, 1992; Moran and Th:"ath 1992). These studico have 
shown the technique to be P"rtiruhtly useful lor assessing brood chongc& in 
the distribution and abundance of coral cover (especially hve coral) ond r.x.rr:;. 
The oludies also show that, de9pite under-estimating the number of COTS, 



Data oale\l{lriOS 80<1 
Tables 3 and 4 for """rlllles ----------------~ 

Fl~ra5. 

\\ 

r \ l:·· 0 'l ,_, .~,M ··['"_ n shoo~\ gg 
o " , Percent COV<>r 

catagones and 
diagrams_ 

I I SeeF1g?for 
60cm \ ~ 1lll,ll;trat1on 1n detail 

\ 
' • I 

Hand grip 

See Flg_6 for illustration 1n detail. 

Ootall of the mMia hoarO. and associated aqulpment. SUmrMMeo ol tlte caleg<>M es 
are attoc11ed to tlte board for easy releronce by the obse~Wr. 

• A data sheet (A4 undetwat~>T paper Ul recommended) i• hdd in poSition 
within a recess on the centre of the board. The data sheets should be 
prc~printcd to assist the observer record a set of biological variables and 
other significant observa~ons {Fig. 6). 

• Diagmmmatic representations of com! cover categories (Pig. 7) are attached 
to the boanl for observer reference. Any other list which may assist the 
observer may also be atlached, e.g. if survey will inclltde COTS then 
categories used to recmd feeding scars and COTS size ITables 3 and 4) 
.•h<mld be provided. 

• A pencil(s) is attoch<!d with light twine to the board. 

• The obs<'l"Ver wears snorkelling equipment (mask, snorkel and fins) and 
preferably a full-length dive suit or nylon C'stinger") suit. 



Catagory 1 

0-10% 

Category 2 
11-30% 

Category 3 
31 . 50% 

Category 4 
51 . 75% 

Category 5 
76-100% 

Figure 7. Scllemalic represonlOiiono of porcorrt cover uood for the ostimalion olllve and dead 
coral, oo1t coral and sam!lnDI>Io (after Dahl t978)_ 

• Whole (unbroken) reef perimete<li are surveyed where possible. Shwls and Site selection 
ill-cl efined areas of reef, separated by deeper water, are not usually surveyed. 

• Tows are bogunfrom an easily identifiable point on the reef. This is p<>rlicularly 
important when resurvey of lhe reef is intPnrled. A GPS (Global Positioniitg 
System) can be very u•efnl fur relocating slteslf available. 

• For long sections of coastline with fringing reefs allocate a section of the 
length as a reef, e.g. headland to head kind. 



• Observations are generally made from the surface. Manta towing below the 
surf""" may be necessary when the substratum is not deaTlyvisible ordoser 
inspection is required. Prolonged diving should be avoided. 

Flgum 9. Dlogram showrng how both tOO search path and wrdlh vary aocordrng to tho anglo 
of the olopo. tho posrrroo of the observer relatrve to the ponmelor and tho presence 
ol slartrsh (tal<on from Morart ~rod Do"ath 1992). Thesolrd lrno irulioates tho tow path 
aJld tho ro.:laogut•r bo<06 tho search poth 011d wrdth 



• Before the observer enters the water physical variables should be rerorded Data recording 
at lhl! lop of the data sheet (fig. 6). Weather conditions ill<! described by doud 
cover and wind strength. the lall<!r !ndud!ng sea slate: 

~ The amount of clond is estimated according to the number of eighlha of 
sky (celestial dome) that is covered by cloud (Fig. 12). The unit of measure 
is the okta. Observa~on should be made from a p<lS!lion where the 
entire sky can be ""en. Commence by su\xlividing the sky into quadrants 
(1 quadran\• 2 oktas), aOO estimate th!. amount of cloud in each quadrant. 
Finally, combine these quadrant estimates to give the total amOlliii. If the 
•ky is completely free of cloud it is recorded as '0'. If there is only a small 
amount of cloud which is recorded as '1'. See Table 1 for dond categories. 

Tabla! . Categories of cloud cover ...... lomount of Cloud 

• -~-
1 oKt.a or l&oo. boJt ~ o 

' 2oklas 

' s Ol<to• 

• ·-· • 5 oklo• 

• 6 Ol<tao 

' ·-· • 8oktas 

Ftgure 12. Estimation ol cloud oovor USing oktas. 



• It must be emphasised that the peromt cover of live and dead coral are the 
minimum requirements for the manta tow survey dal.a. Where distribution 
and abundance information is required for CUTS, the data categories used 
for the GIJR studies should},., followed. 

• Other variables may be included which are specific to the survey alms (e.g. 
Diod<mD.), but accuracy and precision of the counts should be verified. 

Nott~: Whare surveys are to includa t~stimate:;; of COTS abundanre. the ~ 
should fottow the categones used m studies of t!rt>sa starfish on the GBR. Th.s will allow 
comparison of /he COTS throughout th~r distribution. Tlle categories inc:ludt!l: 

1. Thenumberoffeadingscars(Tabfe3); 

2. Th8 numb!!rof COTS- observations we {JiVINI as integer values, or 
wtJere va{(Jes are grcator than this as IOV; 

3. Th8 average size of/he COTS (Tablt~ 4}. 

Table3. 

Table4. 

Categorios for feeding scars. 

CBiogory 

Absent 

Preo&lll _, Number of Scars 

' 1 - 1 0 

''" 
Size categories for crown-of-thorns starlrsl1 

~----~=':'•':'""c_ _______ _c•:v•rage Slm ----j 
Small 1-15om 
Large >15orn 

St>ndardisallon 

• All personnel should be ltai!!•d in th• mdnta tow method. Thi• is done by 
"'f>l'l"ltedly lowing observers over the some an=a of a reef unhl 011 te•m 
.m.,bers have developed consistency in all aspecl5 of !he metlouduh>gy (e.g. 
tow speed, observer record in~)- JU,-training in the field should be conducLed 
reeularly (Lwice a )·ear) and may h~ supplemented by laboratory-b,1sed 
trdining using video footage and colour tmnspm-,ndes. A u"~ful pice~ nf 
equipment for training is a manta b-oard that G>n acconunodat" mr>rc t~Dn 
one observer. 

• The variability in n<:<mling betW<>en obserwrs shotlld be checked al the 
beghming of each surwy trip by towing edch ob.•erv~r owr the samo scclion 
of reef ond comp•ring the data collected. Surveys of this sccLion of reef 
shollkl be repeated until cnmparobl~ data aTe recmd~d by all observers. It is 
pilrtimlarly importa!lt to test inexperienced ob>ervers ~goinot experienced 
tmm members. 



• Large areas nfa Teefrnn be surveyed in a relatively short time n,;, roduC€8 lbe Advantages 
possibility of overl<>nking populo lion changes or disturbances which con be 
variabJo> in Sf"<" ;nd time (c g. dynamile fishing, COTS, bleaclling, stmm damage), 

• It is relatively simple to perform after some training. 

• It docs not require !he use of expensive or ~peciali'cd equipment which 
require the obl<erveT to have special quali&ations (e.g. SCOlJA apl"'raLus). 

• It can be performed in remote locati<ms with minimal support. 

• The observer <;an cover great distances with little fatigue. 

• The sumry may be conducted over inappropriate sections of the recl (e.g. Disadvantages 
large areas of sand or deep water) because the tow f"lh i• controlled by the 
driver whc viev,-s the reef hum above Lhe water. 

• [f lbe animals are net obvi<>IL< they may be overlooked. 

• The observer may have too much infonnation Lo wmember, partirul.lrly if 
many variables are being recorded. 

• The method is not suitable for areas with poor visibility Qe,.. than 6 rnetm.;)_ 

Resurvey of reels is an essentiol part of any monitonng pmgmmme. It is Worked 
therefore important that data entry of manta tow information follows a strict example 
protocol Any deviation from the pmtucol must be COI1<'C!ed before entry of 
data into the database. All tow data should be entered fron1 a lixed starting 
point, fall nwin g " set d irection (clockv.. ise), along the red. An ou tlinc o f the red 
should be stored with the do La marking U1e starling point, tuw durrtion and 
tow numbers for each set of data. This will allow Lhe idenliiicalion of sech<ln.' 
of reef lor comparigon through tim~. 

tf circumsto:nces arise which prev•nt the collection of data in the preferred 
form• I (e.g we.1lher conditions, availability of more than one trom) the data 
must be C(lrrected before entry into the database. Example• OTO giwn 11sing 
data collected as part of tho crown·of·thoms starfish surveys on the GBR (Ba,,, 
et ai. 1989). A varietv of ,;amp ling situations "'" pTcscnted: 

~ Tows conductE.:! dockwi<eamund the TI'Cf -noadju,tment to data necessary 
(Fig. 14). 

o Tows c<mducted anti·clockwise around the reef- adJUSt data (Fig 15) 

o Two boats surveying lhe same reef (Fig. 16). 

o Different starting point from a previous s-ttr;ey - adjust data (Fig. 17). 

Data from a reef n1~y be sununaris.ed os median ,·alues (s.,., hel<>w). Such 
summarie.< allow quick compoliso11 of da~1 collected from reefs (Fig. 18)_ 

I 
I 

-_, 
Dale SAMPLE_ID " M•dlan Medla.o Median '" tows live co"l deadcorol sclt comt oooo 

' 
Trout ! 10111187; AURMA009S '" 0 ' ' 0 

i 
' ' . I - I 

-- ' ' 
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Stuvey of lhe mal """' oondochld by 2 teams (A and B). Dala ""' comblnod to mllecl tho agr<>OO stanlng po1n1 
and lhe olo<kwlss drectlon of tows. 
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4. LINE INTERCEPT TRANSECT 

Une intercept tronsects are used to assess the sessile benthic commwlil:y of Introduction 
coral reefs. The community is characterized usJng lifcforrn cat"8ories which 
provide a mcrrphological description of the roef community. These cat"8aries 
are recorded on data sheets by divers who swim along lines which are~ 
roughly parallel to the reef crest at depths o£3 metres and 10 metresateachslte. 
Por future monitnring, the location of each site is recon:led and marked on the 
reef. If the expertise of the obse,....er allows the identification of coral species, 
Uris methodology may be expanded to include taxonomic data in addition to 
the lifeform categories. Monitoring should be repealed each year where possible, 
and at least e"ery 2 years. 

The Line Intercept Transect (LIT) t.c:hniquc was developed in terrestrial plant Background 
ecology, and subsequently was adopted by coral :reef .c:ologists (Loya 197B; 
Marsh cl al. 1984). The pro<edurc focuses on all types of substrata rather U~an 
a single ta"onomic gmup. The LIT ls used lo estimate the cover of an. object or 
group of objocts within a specified area (Gates 1979) by calculating the fraction 
of the length nf the line that is intercepted by the objocl. This measure of cover, 
usually expressed ao a percentage, is considered to be an unbiased estimate of 
the proportion of the total area covered by that object if the following 
assumptions apply: that the size of the object is small relative to the length of 
the line: and that the length of the line is ;mall rclalive to the area of lntere;t. 
For a discussion of the t.c:hniquc see Mcintyre (1953), Lucas and Seber (1977}, 
and Mundy (1991). 

The LIT has been used for objectives ranging from large-scale spatial problems 
(Benayahu aud Loya 1977; 1981), to morphological comparisons of coral 
communities (Bradbury .t ~1. 1986; Reichelt cl a/. 1986), and studies assessing 
the impact of natural and anthropogenic disturbances (Moran. d al. 1986; 
Mapstone el al. 1989). Most studies using this method have used similar 
techniques (a plastic fibre tape, placed on the substratum p;uallel with the reef 
crest) with the following variations: Bouchon (1981) used tape tension•d 
between two pegs; Rylaarsdam (1983) used 3.75 melre metal chains with 2 em 
links; Hughes and Jackson (1985) used 10 metre chains (the size of !he links was 
not stated). 

Personnel 

• An observers should be familiar with the definitions of each lifefoml (Fig. 19 
a,b,c; Thble 7). Branching forms""' defined a~ those with at least socondary 
branching (see inoel, Fig. 19a). Training should be carried out in !he field, but 
may include the usc of slides and/ or photographs in the laboratory. 

• Standardisation between observers, an.d continuity of obserVffs throughout 
the proj.c:t is very important, as observer variabllity rna y obsrurt: or o.>m plicate 
any real spatial patterns. 

• Obse,....ers should spend 30 -45 mlnuteo in the water at the beginning nfeach 
field trip, comparing and standardising their in.!erpretalions of the various 
lifefonns. Particular attention should be given to the following lifefonns: CE, 
CS, CM, ACB, ACS, ACD, and the algae (see Thble 7 for abbreviations). 

Logistics 



Flgute19b. 

Goral encruslmg 
(CE) 

" 

~os al lileformcatogorle5 whidl 9roup b<>nllllooommu"iii<>S lhrou9h 111o u•e 
of mmptlologiool oharacbiristlc<_ 



Table7. lllelorm categorres and codes. See Flgu.-. 1 g a, b, c foraxamptos. 

-Coni; 

Dead Coral 00 rncantly dead. wtute to dirty wnlte 

Dead Coral w~h A~ae 0~ ~'liS coral Is stlU1<ing, but no lansar wh~e 
Aoropora &anclling "" at IQa$1 2' branclling, e.g. Acropora 

palmata, A. formosa_ 

Encrusting '" usuall)' llle baso-pla!o of tmrnawre 
Acropora fo<rtl$, e.g. A fJI'fllera and 
A. cunea/a 

Subma .. rve '" rob'.S with knob or w•dlla-lrk<> /arm o.g, 
A. fJI'flfera ,.,_ 

'" no 2" brancl1ir.g. typrooily lnolud .. 
A. humulus. A d!gWI""' aool A. gemmi/!Na 

Tabula/a "' harizmrt•ltlattened pl""'s e.g A hyadn/fw. 

Nan-Aaropom Btarl<tling '" Encrustrng co majo< portion attacll<>d to oubotralum as 
a laminar plate e.g Pontos v~ogl>anr, 
MortlipOOI undat .. 

Fa~ose cc coral attached ol one or mare points, 
leal-llko "W'l"''""" e.g. -a a"f''lara, 
Moo/ipora ""'lUJt!JOOIW!a!a 

Masgivo "" solid bouldor or mound e.g. Pla/ygyra 
daoda/ea. 

Sui>rrol.sSivo " lends totoon•rnoUcolurms. kr<lbs, or~ 
• g. Potlles licren, l'sammocafll <~¢ala 

Mushroom '"" solllal}'. freo·llvlng corals ol!ho AJ"Bia -· '"' frro coral -= CHL blue coral 

ether ramo.: 

~~- 00 soft bodied caf1lls 
Spangas ~ 

Zoanthids ,0 e'""flll•s ara Plstytnoa, Prolopa/)'fho.o 
~ .. 0' Ascldlano, aneno""'-', gargonlans. grant 

claim ole. 

No• A~al Assembi"!JO AA consists of more than one spool .. 
Corallrno Algae M 

~- ~ 

I MOCfllalgaa "' waedyHieslly browr\S, ro-ds, etc 

i 
TU~ Algae " lush fllarnomouo algae, olton !oond Inside 

damse~rsh tarrltolies 
Ablotlo sand ' Rubble " unconsoiL<Ial<ld coral lragmonls 

Sill " Walor ., r"''"""' dBeporthan so em 

""' "'' reef pav<>mootlnoluding limestone 
boul<lers, granite and voloal1i:: tDcks 



• For each oite, at least 5 transects of20 metres lengihare located haphazardly General 
at each of two depths, id~ntifying shflllow (3 metres) and deep(IO mel:'e•l procedure 
coral cnmmunities. 

Note; If permanent quadrids ar~~ ITI<JfJdornd in lhB 81N, care shoold be !BkJm 10 l:1y 
tran~s away from ihese quadrais in order !o avoid darrlage. 

• If a typtml reef flat, crest, and slope i> present, the Plhallow transects will be 
located on the reef slope, approximateiy3metres below the crest. The deeper 
tmnsects will be looated approximate! y 9--10 metres below the cn>st. Iftlm !iite 

. is on a reef without a well--defined crest, then transect depth should be 
approximated to depth below m""n low wale~ 

Aeof!lsla1100 .............. _,_, Depll1. .......... Date: ______ ...... Time: ..... _ ... .. 

Reef :wne: ......... S~e N': ... .. Top ............ Salinit/<IL ...... . 
Temp.Bot. .. _ _ __ -aot ........ .. 

Tranoect No.: Vlslbi~ty ....... . Colteotor:_ 

To"'n 

-

Ftgu"' 21. Example ol prim&d oheot u.od by <t>S01VIl" to I'IIOOI'd lino into""'pt data. Tho 
ool"mn h•~d "Tax011• 1~ only ·uSild 11 tho oboerver has ••perllse 01 coral 
t100111omy. 



• While the transect is be-ing laid out the nbS<>rver should nxoTd details uf th~ 
•itc,deplh etc. onto the dalashoct. De~1ilet! comments about the condilion of 
!be Aitc ol I he tim.; of surwy should be included_ 

• Once the transect has been laid out, the observer moves slowly dlonr; the 
transect recording "nto the data sheet ll1e lifeforrn, "'11countered under lhe 
tape (Fig. 22). At each point where the benll1ic lifefmm changes, the observer 
record; the transition point in centimctr<>s and the code of lhe lifeform. 
Hence, along the length of a tmnsect (XY) a n11mber of transition (Xlint> (T) 
are recorded for mch ofthe lifeforms 0-'1g. 23). The iJ>Iercept <>f <>'<h lifetorm 
enrnuntered under I he tran,..,ct (I) is the difference between the transition 
points nxoTded for each lifefonn. 

lnteM>pt Category 

T1 - o 111etorm 1 
T, • T 1 ltfeform 2 
T,- T; lifeform 1 

'· ;, IJfeform 2 
T 0 - T, ~leform 1 
T6 - r, lifcform 2 
y- T, t1fetom1 1 

lnto~pt Category 

r, -o ,, Ufoform 1 

T2- r, ,, l~eform2 

To· T• ,, lik>farm 1 

T4- Ta ,, Llfolo'm 2 

T;· T< ' Llletorm 1 

,To-T5 ' LITolorm "-

~ ,, Laororm 1 

Figure 23. Schomat1o diagram ar a transeo:;t (XY) showing the transt:ion potnts {1) tor each 
motorm Crt><lS<ld by tlw tran•ed. Tho dlfforance botwoon oonseoutus trl!llstllon 
points is tho inter<opt ol tllo llotorm. 

• To f<><.ilitateaccuratc rnlrulation of the number of oocurr~nces oi ea<J, lifdonn, 
observers should note instances when lhe Jape iaterc<'f'ls a single lifcforrn or 
colony more than unce. For example. when a mao,;,-e Porites colony includes 
both living tissue and dead pal<'h('> with algal growth, each inh'TI·cpt with 
living li""ue should be r~con:!<:<l a; belonging to the some colony (Fig. 24). 
The (1) identifies the 2 intercepts ofCM (Coral ma<Sivc · Pontes) as belonging 
to the :;arne colony. 

• ~orne colonie• may be encmmtered winch nmld be rffOtded as diher of 2 
lifefonn categories, dependin)'; on where the colony is intercepted hy the 
tupe. Such colonies should be '"'-'"ded by their dom1nant !if dorm (i.e_ the 
lifeform displuyed by more than 5()% of ~1e colmry). For example, large 
digitate Acropora speci~s (A disitifrm, A humuUs) m,y haw secondaTy and 
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• At the end of each d~y the data should he entered into the database using Dala processing 
!he structure described in Appendix I. 

• Information about the sample is entered into the sample table 
(XXCKSAMP.DDF) and a unique sample identifier (SAJ...!PLE_lDI is allocated. 
The type of data colle<"ted in the sample is described by the DATA_TYPE 
field, which for line inten:ept data, is denoted by "T". 

• The line intercept data arc entered into thcdala table (XXCifmATDDF) using 
the sample identification allocuted in the Mrnp\e table. The dala table hd., 
one row or recmrl for """h intcrc€pl recorded along the transect. Replicate 
transects h£\\'e the same SM!PLE._If) hut have a unique transect number. 

• Each record in the data table should include a sample identifier 
(SAMPI.~ JD), the transect number, the lifeform, the lronsilion point (as 
read &om the tape) and any other information such a" the laJ<Onomic 
~ode. Each transition along the one tran.cct must have thP same sample 
idcnHlier and the same transect number. In this way all the records 
belonging to thP same tran..,ct can be identified in the database and these 
in tum can be linked to the information in the sample table. 

• An entry is made into Lhe sample table (XXCRSAMl'.DBF) to describe the 
ambient data collencd in conjunction with the linP. intercept tra!locct, i.e. 
DATA_TYPE is "A". The ambient data. e.g. ten>p,-ature. salinity and 
visibility, arc entered intu the ambient to ble (XXCRADAT.DBF) using the 
sample identification allocated in the sample tabk 

Note: The LIT d;,ta and ambient data will have dilferfffll sample identific8tion oombem 
but are COilnected lhrough """"""n fields in the sample table e.g. tocati>n. reel name. 
date, latillld11 ami /onghvde. 

• Relatively large amounts of data will be collected, therefme adequate space 
for data storAge and manipulation must be availaNe. 

• Summary data showing percent cover and number of occurrenc:~s of each Analysis 
llfeftlrm may be calculated using the line intercept data. After calculating the 
inlc'I'Cepl from the transition points tecmded along the transect (sec Fig. 23), 
the p<,<:enl covoer "fa lileform category is calculated. 

Percent cover ~ Total length~~ category x 1 00 
Length of tr"-'lsect 

Hence, for Figure 21: 

Percent cover Lllotorm 1 ~ 11 +Is Y 1 • + rc x 100 

Pe<cent cover Liferorm z~_l_g• 1; + 1" , 100 

• l'rcliminary cakulatioru; of pen;cntoge cover and number of occurrences can 
also be made from the dato collectc\1 ming Lhe Lifeforrn progro1n. 
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APPENDIX I. The Database 

The accumulation of information about ooaslal ecosystems is essential to an Background 
unde,..taruling of how these systems wurk. This information can then be used 
to set up effective management for sustains ble development. To be truly useful 
however, potential users must be able to access the data easily. 11>e 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 retrio>val. 

In the TC!ational model of database deign the data collected are broken down 
into related modules which are referred to as tables {Fig. 26). Each table is 
subdivided into records (rows), which contain a number of fields (columns). 
The tables are linked and cross-referenced by relating fields which a ,.., common 
to more than one table. In database terminology these fields arc called 
relationaJ fields <)I" joining fields. 

DATA COLLECTED DATABASE 

SAMPl.ETAaLE 

FlguAI 25. A relallonoJ - .... 

Data collected as part of the ASEAN'-Australia project are relational in design. 
The methodologies detailed in this handbook are a subset of the datab.se 
do>veloped as part of this project. The overnil datab.se stn>ell.rn> includes a =p 1e 
or :master table, data tables and reference tables. 

After ~ollection of the data using the methods described in this handbook data 
should be entered into dSASE"" (III+ or higher) using an IBM compatible 
computer. Th~ stJ"UCture of the :Manta Tow data is shown in Fignrc 27. 
Information describing the =pie is stored in the sample table and a unique 
sample identifier (SAMI'LEJD) is ollornted. The data collected during manta 
tows ar~ recorded in the :Manta Tow table ugjng tlie 11ilocated SAMPI.E_ID. 
Ambient data rollected al9o have an entry in the sample table and are allocated 
a unique SA11.1PU_ID. Ambient data an> recorded in the Ambient table. 



S•m le Table 
(F~ename: XXCRSAMP.DBF) 

Field Name - ""'" ""' Descrip1ion 
SAMPLE_IO Character ' Tha standard satllJie identili<:at1on. Tllis links the sample table to 

the data tiles. Format CCGGXnnnn: 
CC ~ coomry code. See ISO codes 1n Apperldlx Ill 

GG = study group code 

X • SUbQIOLIP 
nnnn. running number 

LOCATION Character '" Location name e.g. Serllu Islands 
REEF_NAME Character " Name of the roof sur;eyed (e.g Malilljo, which is part of 

the Ser,bu Islands) 

"'~ ''" ' Date when the data w""' gathered. 
LATITUDE Character ' la1illltle (AABBCCD) 

AA = leli!Ude in degrees 

BB = latitude m minutes 
CC =latitude in seconds 

D = N (north) or S (south) 

LONGITUDE Character • Longitude (AAABBCCD) 

AAA = longitude In degrees 
BB = long~ude in minutes 

CC • longituda in seconds 

D = E (east) or W (west) 

REEF_ZONE Character ' The zone of the reel sa~lad: 
FLAT="'elfla1; 

CREST. reef crest; 

SLOPE= real slope; 

BASE =base of slope; 

LAGOON c lagoon 

The above 2Qil6 classilicalbns may be prefi>ced by F=front, 
B-hack, S=Sheltered, E=<Oxpo""d or P·pass or channel; 
e.g., EFLAT for exposed re~ flat, BSLOPE for back reef slope. 

DATA_TYPE Charact ... A data code derooting the nature of tOO sample Codes are ~sted 
lisle:! in DATACODE.DBF. 

DEPTH_M Numeric ' ' Depth (meters) or the sampling sne 
COLLECTOftS Character ., Name(s) of the data oollectors and their rasJ<s_ 
REMARKS Cflaracler ~ Additional obsSIValions regarding !he sne and !he data. 



Field Name Type Len;Jth Dec Description 
SAMPLE._ID Ch.aracter 9 The staro:lard sample idonlilicalion_ This lirl<s to the satrpetable. All 

REPLICATE Numeric 2 

BENTHOS Character 3 

TRANSITION Numeric 

OCCURRENCE Numeric 

LENGTH Numertc 

TAXON Character 8 

replicates~ ""Tihavetha samesarrpiej:J. FonmtCCGGXmnn: 
CC= country oode. See ISO codes 1n Apj>i:ndix 111. 
GG • sludy group code 

X= subgroup 

nnnn • running number. 

Numb,.. of the replicate transect 

Code lor t>enthic lilef<mn along the transect (Table 7)­

The transition points aloJlll the transect in centimetres 

Number ot occurrences for a lifeform_ II a singt.. lilatorm intercepts 

the transect more than once, an occurrence vakle ot"t" is given lor 
its first intercept, "2" for its second. "3" fortha third and so on 

Single occurrences are given the defauh valua ot "0" 

Length of the 11feform In centimetres (calculated by the metorm 

program) This program Is available trom the Chairman of the 

Management Comm1nee, Living Coastal Resources Project' 

laxonomic code name lor the oorat list..ct in the 111e TAXCODE.dbf 

(rafar to Apperdix II) 

• Dr_ Suraphol Sudara, Chairman, ASEAN-Australia Marine Science Project·. Living Coastal Resources. De­

panment of Marine Science, Chulalongkom University, Bangkok 1 0500. Thailand. 

Field Name "" Length '~ Description 

TAXON Charactilr ' Species code using lormal XXXYYYY, where: 

XXX = generic code 

YYYY = species code. 

SPEC NAME Character '" SclentiTic name i.e. la~n b1nomial 

AUTHORITY Character '" The authority for the taxonomy usad. This provides information 

essential in areas ot rapidly changing scient1fic nomenclature_ 

AEF_CODE Character " Releranca code for the physical reference specimen. Must have the 
locotion and idenlifKlation code (e.g. museum c~talogue numt>er). 

FAMILY Character '" Higher order classilicalions to support analysis of groups where lhe 

taxonomy is not weU underslood 

CLASS Character '" se-e Family 

PHYLA Character " see Family 

REMARKS Character ~ 



APPENDIX II. Coral Codes 

Spedes Name Code 

Acanthastrea echinata . . . ..... ACA ECHI 

Aoant~astrea hilloc ....... .. . ACA li!LL 

Atanthastrca lordhowensts. - - - ... ACA LORD 

Aconthastrea ro"tndoilo-ra ...... ACA ROJ'F 

Acrhelia hi:>J'resoons •••••••• ... ACHHORC 

Acropora aruleus ... ...... ACt< A CUI. 

Mropora a<:Uminata . . . . . . ..... ACR ACUll-[ 

Acropora anlhocercis . ...... ACRAN'!'H 

Acropora aspcra ................ ACR A5PE 

Acropora au.lera .... ..ACRAUST 

Acropora brueggcmonni ........ ACR BRUE 

Acropora =dun>..... _ ..... ACRCARD 

Acropora carotin! ana. ...... ACR CARO 

Acropora cerealis ............... ACR CERE 

Acrupont chml!erffeldensis. . . . _ ACR CHES 

Acmpo<a dathrala ........ . . ACRC!.AT 

A<rupora oopiosa ............. __ ACRCoPI 

A<mpota cuneata .. 

Aoropora oytl>orea ..... 

Acropora danai. . 

Acropora dendrum .. 

. ACRCUNE 

ACRCYI'H 

...... ACRUANA 

.. .. .. ACR DEND 

Acropora digiti fern ............ _ ACR DIG! 

A<ropora divaricato ............. ACR DIVA 

A<mpora donei .... . 

Acropora e<hlno.la ... . 

. ..... ACRDONli 

...... ACRECHI 

Acropora eloeyi , .. , , ...... .. ACRELSE 

Auopora cxqui>ita 

Acropora florlda ........ . 

Acroporn formosa 

A<rupma gemmifera. 

Acropora grandis. 

...... ACREXQU 

- ..... ACR FLOR 

..... ACR FOM-1 

. ..... ACRGEMF 

....... AC"R GRAD 

Acropora granul= .... __ ....... ACR GRAN 

A<roporn horrida ..... 

Acrupora hurnills. 

A<ropora hyacinthus. 

.. - ... ACR HORR 

. ..... ACRHUMI 

. . . . . ACtlttYAC 

Species Name 

A<ropora kh·-styae 

Acropora latisleHa ••. 

Code 

......... ACII.KIRS 

........ 1\CRLATI 

Acropora llstt-rl .......... __ .... ACR LIST 

AcropOTa longicyathm ......... _ ACRLONG 

Acr<>pOTa loripos ............ __ . ACR LORI 

Acropom lovelli . . ACR LOVE 

Acropora lutkcnl .. _ ............ ACR LUTK 

Acropora nlagnifica . 

Act<)pora mkmclados. 

.... ACRMAGN 

.. ACRMICL 

Acropora microphthalma. _ ... ACR MICP 

Acmpord millcporo- ............ ACR MJLL 

Acropora montirulosa .. . .... ACRMONT 

Acropora multiacuta ............ ACR MUL\ 

Acropora nana ...... ____ ....... ACRNANA 

Acropora ru>su!o ... , . , . , , . , .. , . , ACR NASU 

Acmp<>m nubi!is. .. ... , , ACR 1\'0B! 

Aoroporo palilcra ............ ___ ACR PAL! 

Acropora ponicu!ala .. .... ACRPANI 

Acrupuraparilis. __ ............ ACRPARI 

Acropora pn<inosa .. 

Acropora puk~ra- . 

..... ACRPRV! 

.... ACRPULC 

Acropora rarnb!cn ....... , . , ... , ACR RAMB 

Acropora rubusta ..... __ .. , .. , , . !ICR ROIJU 

Acropora """"""'-'is ..... ___ . _ .. ACR SM!O 

Acropora SO!'TlWT1to"-' ..... _____ , ACR SA!lM 

Acropora som!c . 

Acmpm-a sct•gu. , . 

.... , , .. ACR SECA 

.. ... ACR SELA 

Acropo:rasolit•ry=si• ... ______ . ACRSOLT 

Ac-wpura spicifora . .... ACRSP!C 

Acropora stodddrti ......... , , . , !ICR STOD 

Acropora subglohra .. , . , , , , .. ___ ACR SUBC: 

Acropora subulata . 

Arn>pOTO tonclla .. 

Acropora le<lUJS. 

Acropor• teres . 

.. ......... ACR SU!JU 

. . _____ ..... ACll Tf~ll 

.ACRThNJ 

........... ACR TEilE 



Species Name 

Euphyllia yaeyamaensls 

CM• 

... EUPYAEY 

Favia danae, .. ........... PAVDANE 

Pavia iavu• .. _ ................. FAVPAVU 

Pavia hel!anthoidos . 

Favia loxa ....• , . 

Favia !17Mdensls. . 

FAVHEU 

....... FAVLAXA 

........ FAVLIZA 

Favia maritima ... __ ............ rA V MART 

FaviamaUhali ........ . .FAVMATI 

Favia maxima . 

Favia pallida ... 

........... FAVMAXI 

. .......... FAVPAll 

Faviarotumana ....... _ ......•. FAV ROTU 

Favia rotundata ...... . ... FAVROfD 

F4via Bpedosa .................. FA V SPEC 

Pavia stelligcra ........... __ .... FAV STEG 

Favia vcronl .. .. .. .. .. ...... FAVVERO 

Favitcs abdita . . . . .... FVS ABDI 

Favltes chiocnsi:l ... _ ..... FVS CHIN 

Favitosromplanata . . . _ .... FVS COM!' 

Favire, flc~uosa ..... - ... FVS FLEX 

Favite; halicora .... . .... FVSHALI 

Favitespentagona .......... __ .. FVSPENT 

Favil<s russelli .. .FVSRUSS 

Fungia ooncinl\a ................ !'UN eot.'C 

Fungiacorona ............ . ... I'UNCORO 

Fungia danai. . ....... !'UN DANA 

Fungia e<hinam . . . . . FUN ECHI 

Fungia frallnM . . . . . ... fUN FRAL 

Fungia fungites.... . ...... FUN FUNC 

F);ngia granulosa ............... FUN GRAN 

Fungia horrtda . . .......... FUN l!ORR 

l'nngia klunzingerl .. .. .. !'UN KLUN 

Fungi• molucccnsis _ .•. HINMOLU 

Fungia paumoMI>:is . .. . . _ ..... FUN P AUM 

fungiarcpanda ..... -- ......... fUN REP A 

fungta scabra - - ....... . .. ... RJNSCAB 

Fungia sauposa... . .. __ FUNSCRU 

Fungia scutatia ............... , . FUN OCUT 

Fungia simplex ...... __ ......... FUN SIMP 

Species Name 

Fungia spinifora ........... _ .... FUN Sl'JF 

GalalCCO astreata ••• , • 

Gaia>:ea fasckularis ... 

.GALASTR 

.GALFASC 

Gardtnemseris planuiata ....•.. - GAR PLAN 

Goniastrca ospera ........ - ..... COS ASPE 

Gouiastrea aumalensls. . . . . . . _ , GOS A liSE 

Goniastrea edward,; 

Goniastrca favulus •. 

.GOSEDWA 

..GOSFAVL 

Goniastrca palauensis .. _ ........ (',OS PALA 

Coniastrea pedjnata .. 

Goniastrea retifonnis ........ . 

Goniopora burp ..... 

.GOSPECf 

.GOSRETP 

..CONBURG 

Gonlopora columna ......... , , .. CON COLU 

Goniopora djibuutiens!.<. . . CON D]IB 

Goniopom. fruticosa. . . . . . GON PRUT 

Gonlopora lobata .......... , .... GON LOliA 

Gonlopora minor ..... 

Goniopora norfolkensis 

Goniop<Jia palrncnsls .... 

.GONMINO 

.GONNORF 

.GONPALM 

Goniopora pandoracns!s ........ OON PAND 

Goniopora pondulus.. CCN PEND 

Goniopora somallensi:. , .GONSOMA 

Goniopora st:d<esi •••••••••••••• CON STOK 

Coni<>pun> stul<hO..ryi ...... _ ... CON srur 
Gonlopora tenuidens- ........... GON TENU 

Halomitza pilous , . . . . . HON l'll.E 

Hcliofungia actinifonni>. . . . . HEL ACT! 

Heliopora ooerulea . . __ .. HEP COER 

Herpolitha lirnax ... - . . . . . . . . HER UMA 

Herpo!itha weberi .• . I!ER WEBE 

Heteropsammia cochlea _ ........ HET CDCH 

Hydnophora cmsa. . . . . . . . . . . HYD EXES 

Hydnopl>cra gmndis .... _ ....... HYD GRAD 

Hydnophora microc:onos . HYD MICR 

t Jydnophora pi!uSB .•.... _ ...... HYD PILO 

Hydnupbora rigtda ..... 

Leptastrea inacqualls 

Leptastrea prui"""" _ 

. HYD lllGI 

. LERINAE 

.. URPRUI 



Species Name 

Oulophyllla <rispa. 

Chypora crassisplnosa 

Oxyp;lra glabra ..... . 

Code 

. ..... OULCRIS 

.OXYCRAP 

. ..... OXYCLAB 

Oxyp;l<a Ia""" ................. OXY LACE 

P;;tChyseri> genunrnac . .. PACCEJ.1M 

PachysOTiS n!gosa . . . . . . . . ..... PAC RUGO 

Pach}'l'Eri• op<ciosa . . . . . . . ... PAC SPEC 

Palauas\t"eo ramosa .. 

Pavona biportlta ...... . 

Pavona caotu• ...... . 

Pav<>naclavus .•• 

.PAL RAMO 

..... PAVDIPA 

...... PAVCAC'f 

....... I'AVCLAV 

Pavono danoi •................. PAVDANA 

ravona decu=ta .......... . .l'AVDECU 

Pavon• ""Planulata. ...... PAVEXI'N 

Pavona fmndlfera . . . . . . . . ..... PA V PROF 

ravena maldivcnsls ....... . .PAVMALD 

Pavona mlnuta .... . ......... PAVMINU 

Pavona varians ................. l'AV VARI 

Pavona venosa .. 

l'ec~~la alciconlls . 

Pecti1Us lactuca ... 

.PAVVENO 

. . . . . . . . PECALCI 

........... !'ECLACf 

Pectinia paeonio ................ PEC !' AEO 

Pcctinia teres. . . . . . . . . . . . ..... PEC TERE 

Physogyrn hchtllnsteini. 

Phyoophyllio ayleni .... 

.. ... PHYUCI 

. P[ll AYLE 

Plalygyradacdalco ............. ]'LA DAED 

PlatJgyra lamellina . .... PLALAME 

Platygyra plnl. , ... , . , .......... PLA PlNJ 

PloJYgyra ryukyuensis .......... PLA RYUK 

Platygyra sinensis ........ . . PLA Sll><"E 

Natygyra vcrwoyl 

Plorogyra euryscpto 

Plcrogyra exert> ...... . 

Plerngyra simplex .... . 

Plcrogyra oinuosa , ... . 

Plerogyra turbida. 

l'les:iastrea vcrsirora. 

.... I' LA VERW 

...... Pl.E ElJ!(Y 

. Pl.E EXER. 

. PLESIMI' 

. PLF SINU 

. .. PLE IT!lli 

......... l'LS VERS 

Pocillopora damioom1s .......... POC DAM I 

Species Name 

Pocillopora cydo=L . 

Pocmoporo meandrina •. 

Coo• 
.. r<x:EYOO 

... POCMEAN 

Pocillopora W1'1'U<:CJSa ••••••••••• P0C VERR 

Pocillopora wood jones! . . . . .... roc WOOD 

Podabacia <rotstacea ..... . POD CRUS 

Polyphyllia \alpino ... .. .. . .. .. POL TAI.P 

l'oritesannae .................. PORANNA 

.. l'OKARAN Poritco aronctai. 

Puritesal:tffiuala .. .......... PORATrE 

Poriles australiensis ........ . ..l'ORAU5A 

Porites d. e\'ermllJU\i. ........... POR EVER 

Porite• rurnula~lS . ........... PORCUMU 

Porites cylindrica ............... POR CYLI 

Porites deformis .... _!'OR DEFO 

Porites er:idani . ... , ..... , .. , . POR ERID 

Porites horizuntalala ....... ___ .. POR HORI 

Poriteslali•tcllota ............... POR LATI 

Por!le•lidum ... , ....... . ..I'QRUCH 

Poriteslobata .. 

Poritcslutca . 

··-------·····PORLOBA 

.............. l'OR LUTE 

Porite. mayeri ......... . . ...... PORMAYE 

Porll\!s murrayens:i•- .. PORJ>..UJRR 

Porites nigrcsc<'l>o . - - - .......... POR NIGR 

Poritesrus ........ . ....... PORRUS 

Porite> >illimaniana .... - - - ...... POR SILL 

.... POR50U Porites solido ...•.. 

Porites stophonsoni . 

Porites lermis 

. .......... PORS"TCP 

.. PORTENt 

Poriteo voughonl ............... POR VAUG 

l'silrnrnocora contigua .......... , PSA CONT 

P!:-arnmocora digilata .. 

Psammocoru explonulata . 

.. !'SA DIG! 

. t'SA cxrN 

P>amrnocoro halll'lei>lla .......... PSA HAIM 

Psammocora mcrstras<:i ......... PSA MER 

l'sammocora pmiundaoclla ...... PSA PROF 

Psamrnocora supcrtidoli,, ....... l'SA SUJ'E 

Pocudru;Kler.,trea tayarnt ___ .... PSE TA YA 

Sandalolitl>a rol>Llsld ........... SA.'I ROIJU 



APPENDIX III, Country Codes (lastup:latcd Novemberl9ll6) 

Full Name Short Name coo •• 
~c •m 

EUROPE Evmp• ·~ 
EUROPEAN ECONOMIC COMMUN!JY E.E.C. ~· 

~· ·- M " ·=- --· ~ '" AUSTRIA Austria oc AT 

lllli.G!UM &lj;ium w w 
BULGARIA - ~ oc 
CZECHOSI.OV AKIA 

~-· "' ~ 

"""""" ~· "' DC 

DENMARK· Focroo r, Rocroc Is " '" ~~D Fihland " D 

~wa ··- ~ ~ 

FRANCE-Cor>ka. ~- '" ~ 

GERMAN DEMOCRATIC Jm['UBLIC G.D.R 00 00 

GERMANY, FEDEKAL REI'UillJC OF F.Jl.G. "" 00 

GllEECE - ., ~ 

H~= ~~" 00 OD 

·~~ Jodand ffi " IRELAND ].-.land m " ITALY '"" '"' IT 

ITALY-Sardlnio Sa.-dlnio " IT 

ITALY-Sicily Sidly cr IT 

UECHTENSTE!N Uochlcruleln " u 
LUXIlMOOURG LUJ<""'boo''S ,w '" 
~" ~,. M "' MONACD -·· ~ MC 

~~00 Nc1l=iond• ~ "' NORWAY ~-. ~· ND 

NOilWA Y. Svo.lbord ond]an !.fu)"'n Svalb"d ~ " ro~u ~·~ " ~ 

POilTUGAL l'atugal cc• IT 

ROMANIA - " 00 
SANMAJl]NO SanM>.rino ~ oM 

~NN .... m cc• .. 
(lndOldes Albman, not 00'.""'<1 by Flora E<ttop""") 

SPAIN·B~oncl~ands Jlol...,ri<l~ '" .. 
SWEDEN -~ "' ~ 

SWITZEJllAND Swltzc~land 0 "' 



~N- Short Name Code• 

~' "" 
~=u """"" " AO 

BURI(!NAFASO Burld.t\ol Fc~o "' " BURUNDI ~~ K "' CAMERCON ~-· rn ~ 

CAPE VERDE ISLANDS C.peVONl•l•. ~ ~ 

CENTRALAFRICANFRRPUBUC C.AfrkanRop. ~ cr 
c~o ~· ~ ID 

"'"'" ~~ ffi ~ 

COTED'lVOIRE Cat< mro,e '" 0 

D]IIIOUTI Djibouti " "' EQUATORIAL GlllNEA Eq.Guineo PK;l 

"' (indudos ffioMuni, Cori>OO, EloboyO.ko and lllnbeyGrando) 

EQUATORIAL GUINEA- B!oko (Fcmando l'ol Bloko 0 OQ 
EQUJTORIAL GUlNEA ""'" P•galu • ~ OQ 
ETHIOPIA P.thiop!a " 0 

=oN ,,_ 
~ QA 

~ c,mbia " OM 

~A 
,_ 

~ ON 

00- Cillineo "" ON 

GUINEA-Bissau Gllinca-I<<Sau '" ~ 

'~' ~. " ~ 

UHHRIA ,_ 
"' " MALAWI Malawi w MW 

~ Mali '" ~ 

MAURITANIA Maur!lanlo " "' MOZAMiliQUE Moz>mbKJue ~ = 
M~' ""' ~ N' 

~ """' QA NO 

RWANDA Rwando QC 'w 
~- ~·- oo· 0 

SAO TOME ·Principe Principe QO 0 

-~' 
_., QO m 

SIERRA LEONE Slorro Leone o' "' 
; -UA Somalia QC w 

' ' 
~ ~·· ~ ~ 

' TANZANIA Tatl1<>,.;,. Q<" IT 

TANZANIA· Pomba Island l'ernba I. QC IT 

TANZANIA-Zaruibor Zanzibar QM IT - ·~ QN ~ 

""""" 
,..,.,, 0' uo 

WESTill!NSAHARA We•<ernSohan QN '" 



Fl>:ll Name Short Name Codes 
~c "0 

OIINA -Shanxi l'ruvU.O. Sl1ooxi ~ " 
CH1'<A • Siclruan l'rov:inoe Skhuan "' ON 

CHit>: A - Xinjhrng Uygtrr Ziilngu A.R. Xm~ong Uygur '" ON 

CllJNA - Xizat>g Zizhiqu Autonomouo Region X1<ang Zi>.hiqu ~ " CHINA· Yunnon !'rmin<:< ·-· ~ " CHINA· Zhejiang Fnwinco :n..vang ~ " MONGOUA Mongolia ~ M" 
UNION OFSOVIETSOC:L\USf REPUllUCS U.SS.R. ,. '" 
ARCOC U.S.S.R. Arctic USSR H' '" 
ASIATICU.SSR Asiatic U.S.S.R. oc• '" 
EUROPEAN U.S.S.R. FUl"Of""lll U.S.S R. EB• w 
U.S.S.R.· Annenia s.s.~. -· m '" U.S.S.R. - Amhaydzh<ln S.S.R. Aze.rhaydzhan "' '" U.S.S.R. - Bycloru.o.ion S.S.R. Bydmu,.Jan '' ~ 

U.S.S.R • E<toniaS.S.R. E•tonia lli ru 
U.S.S.R.· Gem&o S.S.R. C-si> (LJSSR) "' '" 
U.S.S.R.- Kazakhstan S.S.R. Kazakhst.m " '" U.S.S.R.· K!rghl,;a S.S.R IG.-gllli<ia " '" U.S.S.R.- Kurilsl)" Islands Kurilskyc Is. '" w 
U.S.s.R. ·laiYiaS.S.R. la!vio " w 
U.S.S.R.- Dthuanla S.s.R. Uthuania ~ w 
U.S.S.R.· Muldavia S.S.R. Moldavia m w 
U.S.S.R.· R S.F.S.R. R.S.F.s.R. 00 '" U.S.S.R.· Sakbolin -· ~ w 
U.S.S.R. • Tadzhlkiotan S.S.R. Tod•hiki•tan ~ w 
U.S.S.R. • T mkmeni"an S.S.R. Turkmenistan 00 w 
US.S.R. -Ukran!onS.S.R. Ukr.;,.. ffi CA 

U.S.S.R.- Uzbekis<an S.S.R. Uzboli'"'" " '" 
MJDDLI!ASIA io INOOcHINA•ndJAPAN Midd!.A>i• "' AFGHANISTAN A""""" ~ ~ 

BANGLADESH Bans!od .. h oc 00 

~~m Bhutan CD " BURMA· Myanmar Bur"'• " w 
HONG KONG HoogKc"'l " "' -A - co '" 
INOlA· Andllra P.-.dosh State Andhra P,.d""h " m 
INDIA· Aruno,llal Pradeoh Union Torr Arunochal Prod " '" INDIA· A<o,m State A-m " " INDIA· BlhtrState B-...r '" '" INDIA· Chandig"'h Union Tctri!u<y Chano;hgorh " '" 

I 



Full Nom• 

INDL\.'1 OCEAN ISlANDS 

AUSTRAUA D>ri•lm"' Island 

AUSTRAUA CO<Os (Keeling) Island• 

CHAGOS ARCHIPELAGO (lliit lndiaJo Q, T .,,) 

(Jndudo> DiegoGoro• !.) 

(llR!TISH INDIAN OCEAN TERRITORY) 

COMORO ISLANDS 

(Compri .. , Moyotte and Comom'J 

~~ 

(Compri>c> Mob.!;, Grand Coonore and Anjou:m) 

FRANC~-Mayotte 

FRANCE· l!cunion 

FRANCE· Reunion '!Nnnolln 

INDIA· Andama~ Island.! 

INDIA- Lakshad""''P Union T<':rritory 

(lndud .. 4=di' 'e. Mink<>y & Ami nd ;v; Jslatod>) 

INDIA·NicOOar Island£ 

MADAGAScAR 

MADAGASCAR - Glorie"""' Jol•nd• 

MALDIVES 

MAURITIUS 

MAURITIUS • Ag>l "1¥' To! ond , 

MAURITIUS - C•?doo Ca"'jos 

MAUR!TIS- Rodrlguoo 

SI!YctiELLES 

SEYCFIELU5 • Coralli"" l•!.nd• 

ShartName 

l'akishm 

Taiwan 

'I'hailond 

Voelnam 

lndi<m O.~n I> 

Chtlstm .. l 

Corosl•. 

0..5'"1' 

Com<>ro ];l;ond• 

Como= 

~,... 

!!..union 

Tromelln ---Lalo;h,dweep 

M-
Madagaocor 

GlmJous"" Is. 

M,ldive' 

Mauritius 

Agaieg> k 

Cargados Carajo 

Rodngu., 

Scyd'Jdk~ 

Soydoelleoo COO' 

"~ 
CII<IC ISIJ 

Mo 
M> 
~ 

~· 

Me 

~ 

MM• 

Me 

M" 
~ 

MC 

MI' 
MO 

M) 

M'' 
w 
MO 
)~ 

~· 

M' 

'" MC 

Me 
~ 

Me 
MO 

MO 
MO 

~ 

(lr>clud .. Aldohra, J\ldaka gmup. Amiranto group, Alph,.,se group, Provid,.,e/Fa"[Uhar group, lie Vocho ok 
Mcr, O.ni• !. Coeilvy ls., PloHel_) 

MW 
a"" ludeo Mahe group. p,.,,,]in group, SHhou.tt. !l'"''P· Frwtte group, Roell I. Mamolle I , ThP llo ' 50ns) 
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(lndud"" Abd ol Kmi) 
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fUll Ni!me Short Name Codes 
~c "" 

AUSlliAllA ·Coral S...Isl.-nd> Territory Coro!Saal• " '" 
AUSIRAliA ·Now South Wales N.S.W. "' '" 
AUSIRALIA · NSW ·Lord Howe l~aOO lord HOW< I " '" AUSTRALIA· Norfolk lmnd Norfolk! '" " AUSTRALIA • N<:rrtJ,.,n Territory NTerrihrry " '" AUSTRALIA ·Queenmnd 

_,_ 
" '" AUSTRALIA -South Au-lla s Australl• "' '" 

AUSTRALIA· Th>man!a r .. mani• >N' '" 
AUSTRALIA· Victoria Victoria " '" AUSTRALIA· w .. tern Austrolia W. Au;tco)ia >Q '" NEWZ!lALAND N<wZealand "' = 

(lncludos oli<hme i;lands. e.g. Thtcc Kingg, Hen and Ch!ckon 1<., G<eot 14rrio:r I. Tho Snan.~) 

NEW ZEALAND- North Island N.loland (NZ) " "' NEW ZEALA. "'D • South ],],,.; S. Island (NZJ " " NEW ZEALAA"D- O..lluun ],]and> O..tharn I• '" " NEW ZEALAND- Kermadoc ls!ond• -~" N " 
PACIFIC ISLAND$ Pocilic !•. ,,. 
Mand !lf"UP" in the l'adfic ~to prohlcon b<.~au" !I"'W"Phlcal and politi<al ,.]aHm-..hiJ"' overlap tu " "grufo"nl 
extont. Thus the"',....,, ate proocon!Ed., hro lists. political ond &"!l"Plucal. 

P•dfk Islondo ·politioalll.t: In this ll8t CMc,...,., rn tho Paciflc '"' lli.ted m terms of their poHti"l •tatuo. Tholi>t Is in 
two paris· arms that ••• pn!iltcal unl" (;ru.ludmg ioland group.! rompri~n;; a di"'"'eel pnlllkal unit), and "'"' !hot are 
geographical uni,. only (;eo.Jand grou)'o th;ot "'"' pnli!tcal frorttklrs). Politi"'!"";" thai :>rcsubdlvlde<l by other CMC 
areas. are In itE!Ic., ,..;lh their >ubsets lndont.d ben.,.th. 

An"" that.,.. polltlcl u.Ut" 

CfllLE- E""cr I.m.l Easter I. ll ~ 

CHILE -lol .. De.ventur.d<>< De>venloraOO. " Q 

CfllLE- Juan Fct""ndez J"anF"""'nde' " ~ 

COLUMBIA -Isla Dol Malpolo I. Dol Malpnlo ~ co 
COOK ISLANDS Conk I> " " Undud<> Raraton!l") 

COSTA RICA -Isla Dcl Corn I. De!Cooo M " 
ECUADOR -Colap•8"" =-· •c Be 

"' fj~ "' " (Include.< Rot.una, Conway RocO 

A{ANC~ - Clipperton lslartd Ctlppe<ton I• " N 

FI!ANa- F""""!> Polyncrio F< Polyn"la ~· N 

r.RANO:· F.en'h Polynesia- C=bk.-, ], Gamh!ctls rn '" 
FRANCE· Fmnch Polyneoia- M•rquesas 18 M,quosas '" "' FRANCE- Freru:h Poly=ia • So<ioty I• Sodctyls '" "' FRANCE -l'reru:h Polyncslo • Tuamntu ], Tu.unutub ~· N 



Full Name Short Name ~·-~' •.a 

UNTIED STATES MINOR OOTL YING ISLANDS U.S.- Minor 18 ,, CM 

US- Howlarul bland arul &ker 1>1.-nd Howl.utd I< &k.T ~ ~ 

U.S.· ]oh<J>ton Island Juhn•kml• ~ CM 
U.S.· Una Islands Us-Line]> " CM 

Ondwk~ K;ngmanRoof,JanOa !•land and Palmj'1"a Atoll 

U.S.· Midway lslarul• Midway Is ~ CM 
U.S-Wakcishmd Wakelslorul '" ~ 

VANUATU Vanuaru " "" (Includes D>nks Is and Tones Is) 

WESTERN SAMOA Wostarn Sarnno ~ '~ 

A..._.o th•l UO JlOI po~tico] UD]ts: 

CAROLINE ISLANDS Carulinel• '"' " HAWAIIAN ISLANDS ll;owaiian Is u• ~ 

UNEJSLANDS Line lolands , .. ~ 

MARIANA ISLANDS Mo.-iona Is w « 

Padfl< Warulo • geogro.phiool Hat, In this ]l>t CMC '"'"'In tho Pa<ific ,,... h"OO in tcrm> nf their geograph!cal rather than 
pcli~cal reloHonships. l<ls a crude and a:rhltnry '"~""""'talion. as .my li>t would have to be, but a map is a voilab!e whkh 
h>o been onnol;ltod to •how lho CMC area>. Papu.. N"'"" Guinea h>s beonincluded in tho lli<t forTEf<or<m<e, bemrn;aof the 
pro>;lnoi ty o/ it s ''""" n i ... nd 8""'1"' to the Solomon h.land~ although It 18 not p;o;t of lho PACIFIC ISLANDS CMC """' 
However Au•lrol!a, N"'" Zealand. the Philippines and japan are ool indudc"<l, although they could al'-'> he ronsiderud 
adjo.,.nt to somo of the,., i.Jands. Are;., a:rellslod In five bend> running oppw>irnalely N-5, follnWlng adpcont i>land 
chain&. W•nd gronpo that are subdivided byolbcrCMC """"are undorHned, with their suhsct, lrulonted beneath. 

PACIFIC lSL\NDS Pa.cific lo. ,. 
Flat bmdt 

JAPAN· Ogaoaw»~-Sboto Ogaoowara.Sboto ~ " JAPAN"KazanRelto Vokanol '" u 
MARJANA lSI ANil'j Mlri>no Io. w u 

NORTH MARIANA ISLANDS NorthMorlanas '·' "' (lndud .. Mariam Is oxcep! Guam) 

U.S.-Guarn ~ .. u ~ 

CABm INE JSI AND5 Camlinelo '"' '< 
FEDERATED STATES OF MICRONEsiA MICRONE:s!A " ~ 

(lodud"' Carolme I• ["""'PI Palau Jslando S'OOP]. and tndud" Yap. Kosrae, Truk and Pampd 

PALAU Palau cw ~ 

PAP!JA NEWGJUNEA P.N.G. HD• ~ 

PAPUA NEW GUINEA - Bi•mardc Ar<hif"''ogo BU;rn;o,..,k Ardl. HC ~ 

(lru:lud.s Admlrolty !•lands) 

PAPUA NEW GUJNI!A·Ilougainvnla Bougoinvilla " ~ 

PAf'lJA NEW GUINEA • Trd>oiand !.Jands Trobnorull• ~ >< 



Full N..,., Short NOllie 

U.S.-HawoH Hawoilanh. 

U.S.· jo~n.ton Island johru;ton r. 
JJNEISJ ANDS Line Is 

U.S.- Uno [,J,nd> us-u""h. 
(Includes Kingman Reel, Juvl• l•!.rul, and Palmyra Atunl 

KlR!BATI- Une Island< 

(lnolude> Fanning!, Waohi"'!ton ~ Chrl•tm" T) 

Ell!t:lCE. EgENrH EQI Jl>,'E:>IA 

FRANCE • Fr<=h Pol )Tl"'la - Mo"l"''"' Is 
PRANCE - funch Pulyn .. ra- Y,~am<>f1' l• 

FRANCE. frot'l<~ Polynesia· C.mbi« I> 

FRANCE- F'ren<~Pulyneoia- Society Is 

FRANCE- FretlOO!tPolynostt- Tubai Is 

(lnolude>Au"ml ls) 

!'ITCAIRN 

PITCAIRN- Dudelsland 

PITCAIRN- HeMcnon l•lond 

PITCAIRN -Ocno 

PITCAIRN -Pito,im ls1"'\d 

CHlLE-Ea<ted~aOO 

CHIL!l- lolas D<lsV<ntmodos 

CHILE- /uon Fo:mandc• 

Fifth Band (Amerl<on c.,..u, 

M!lXICO -C.,.delupe 

MEXICO· R.villa GigOOo 

FRANCE - Clipperton !.land 

COOTARICA- r.Ja Del Coco 

COLOlvlll!A -Isla Del Malpelo 

ECUAOOR. Galapagos 

The"' ""-"" "'"'' geographl'al gcoopmgs (sec polHlco l h>l): 

KIRIBATI 

TRUSfTERRlTORY OF THE PACJFIC ISLANDS 

Ktr;l>:Uno ,, 

Fr.Polyn<stt 

Marqucsa• 

Tuomotul 

c,mb;e:r IS 

SOOetylo 

Tuba!ts 

l'ltcrlrn 

~-· fknd""'"' I 
~ 

l'itcairnl 
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De>V<Illurados 

Juan F.m'"''"'" 
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Rcvm. Glgedo 
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Full Name Short Name Cod•• 

~' "0 

~ ~"" ~ = 
(lncluding JsJ, de Pm""J 

-M= Darnlnica "' ~ 

DOM!NCAN REPUBUC Domimmn Rep '' = 
FRANCE- Guadelrn.>pe Cuilll<d<>upe ~ " (lncludi"!'l Marla Galaot•, Grande Torre, llo5Se-Terro•, ll" d<' Samtc~ lbde Ia Petite-Tor..., La De,i<a<lc) 

FRANCE • Mort!rUque Mart;ruque ;Q MO 
GRENADA 0~~ " = 
"MTI Hai" ~ m 
HISPANIOLA ffuponiola ~· u 
JAMAICA J=>k"' ~ 1" 

(lnclu<!lng Morant C.y• and Pe-dro C.)'>) 

MONTSERRAT .MontS<rrot ~ "' NAVASSA ISLAND Na......,J • " NElllERL.M>.'DS AN11U.Il$ Netlt. Antilk~ ;,• '" 
(Arutu- Booo.lre. r..Uracao) 

NETI-lEllLANDS LEEW ARDISLANDS Neth. lrew.ml I w ~ 

(Sob> And St ~u.tatlus) 

PUERTO RICO Pu..-tn Rico M "' ~ncludes Isla Mona, V!oquos, Cukb>-a) 

STCHRISJ'OPHER-I{ev!> ~IKl"'·Novi> ;w " STLUOA St Lucia ~ ~ 

Sf MARTIN AND STBARTilliLEMY St Marl & St Bt M oe 
Sf VINCENT St Vinc.nt ~ vc 
TilE GRENAIJINES G,.n,dJJ>C£ ~ " IJlcquia- Mu•hque, Gtnouat; Unk"l, Catriacou, Ronde) 

TRIN!DADANDTOBAGO Trinklad/Tabago ~ IT 

TURKS ANO CAICOS JSLM-US Tu<ks&Cairos ·~ K 

(North-, South-, West· orul Eost .C.icos, Moddle C.\c<>;, Providcru.iolo•, Ambergris C. y•, Bis S.nd Cay, Grand T uol<,. 
s.u c.y. Seal Cays! 

VENEZUELA- Venezuelanl•land• 

(Los Monje•, La• Ave, Leo! Roqu., La Ol'<hlla, La Tortuga. La BLnquma, los Hennon•~ La Sola, Los Fr•Hc~ 
Margarita, Cuche, Cutagua, Lao Te>ti&"' l'lltas,I;J.,.de A.,... (by Dominka) 

VIRC!NJSLANDSOFlliEUNfiEDSfATES Vlrg\ni•(US) WY VI 

l}ndud"" StCrui'.) 

SDL"I'H AMERICA South Amori,. ". 
ARGEN£1NA A<gPillina ~ " BOLIVIA llolivju " ro 
BRAZil, B,.,zil '"' '" BRAZIL -AG< Stote ~ '0 "" 



Full Name Sh<JrtName eo~., 

~' ><O 

ASCENSION ISLAND Ascen'Oon I NC "' AIJSTRALIA. H.,.ni And McDonald lslonds H"'rd Is ~ NM 

AUSTRALIA- Ta•mania • Macqllillie l~•nd Mo<gu•rie Io ~ '" BRAZIL- I. da Trlnd>Jo Tnnd,d• ~ "' 
FALKLAND !SLM'DS Folklondb "' ~ 

n•l>•Malvlmsl 

FRENCH SOUTilERNTERRITORIEO 1'1~nch S T <~'>'< NO• TF 

FR 50lJll !ERN TERRITORIES • lle Amotern, m Amstordam L '" IT 

FR£NCII SOUTIIERN TERRITORIES- JJ., Crozet Cru""t Is NN IT 

(includes Jloo """ Apolre~ Ue au:< Cochon~ lle da r, Po""''ion. Jlo de 1l L 'Est) 

FR SOUTHERN TERRITORJilS -llos Kcr~;Udcn Kerguclelt Is. '" IT 

FRENCH SQUTilERN 'ffiRRITORJES lie SU'oul StP.,,IL "' 'll' 

NEW ZEALAND· Anlipodc• Isl.onds An~podeol• NO "' 
NEWZF.AL!u~D • Aucldond l•londs Aucklo1>d Is NO "' NEWZEALM'D- aounty Jslond• Rmntyl> NC "' NEW ZEALAND- Campbell Islond Campbell J NO "' NOI,WAY. Buuvet I.Jond ~ouvot I N> w 
SOO' 1 H AFRICA • Price Edward !stands P.E.Is (SA) ~' u 
SOlJ!ll GEORGIA South Gempa NO ~ 

50U1ll SANDWICH ISLANDS SS.nd,.,ohl< m ., 
STHHENA 51 Helena NN ON 

TRISTAN DACUNHA ISLANDS T rl""' n d Cunha w , 
ANTARCTIC 1REA1YTERRITORY An,.e<'i<T.T. m• 
comprlscso 

ANTARCTICA An"'rcti'" ~ " ANTARCTIC ISLANDS An .. mids m· ~ 

lloc '"'"" in<lude>: 
SOUTH ORKNEY ISLANDS S. Oo-kney Is. '" "' SOUTII SHIITLAND ISLANDS S. Slo.ilood ], "' "' 

OCEANS AN!.l5EAS 

ARCTIC OCEAN An:tic Oce.on o;• 
NORTH ATLANTIC OCEAN N.Atlanl!c oc• 
SOUTH ATLANTIC OCEAN S.Msntic =· 
CARffiB!lAN SEA (~nbhcon Soa "'. 
MEDITERRANEAN SEA Moditerra""'n Sea m• 
INDIAN OCEAN IOO"'n(J(.,.n oo• 
SOUTHiiRNOC!lA..'-J Swtllern Ocean '"<" 
NORTii PACIRC OCEAN N.P•dfk oo• 
SOUTHPACIFICOCEAN S. Paci6c ow• 
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