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Introduction 

 Accurate abundance estimates of wildlife populations are required before 

informed management decisions can be made.  In Fiji, all evidence suggests that both 

species of the native Brachylophus iguanas appear to be decreasing in abundance on 

most islands for which quantifiable data are available (Harlow & Biciloa, 2001; Harlow, 

2004).  Future forest restoration projects and iguana reintroduction programs in Fiji will 

require accurate iguana population estimates to assess the effect of conservation efforts. 

 

Due to their colouration and behaviour, daytime surveys of Fijian iguanas 

always underestimate abundance.  Both the Fijian crested and banded iguanas are small, 

arboreal, extremely well camouflaged and therefore difficult to see in the forest canopy.  

Their colouration is cryptic and they remain motionless or move to the opposite side of 

a branch in response to any disturbance.  Laurie et al. (1987) suggested that sighting 

rates were more than three times higher at night than during the day; however we would 

suggest a 10 fold increase in iguana sightings at night compared to day surveys is more 

typical.  We emphasise that daytime surveys for abundance of Fijian iguanas are 

therefore totally useless and are a waste of scarce resources.  Don't even consider it!  

 

Although Fijian iguanas are totally diurnal lizards, all population surveys MUST 

be conducted at night.  Fijian iguanas sleep exposed on thin branches, and at night 

typically appear an almost fluorescent green on the dorsal surface and almost white on 

the belly, which makes them easy to distinguish from the dark green background foliage 

of the forest.  Because all crested iguanas sleep in trees every night, the entire 

population is always available for surveying, so abundance estimates are independent of 

season, weather conditions and iguana activity patterns.  Surveys are undoubtedly 

influenced by the 'thickness' of the forest canopy, the more open and sparse the canopy 

the more iguanas are visible.  In the future we hope to develop 'conversion factors' for 

comparing iguana 'sightability' in different forest canopy densities, and thus make more 

accurate population estimates.   

 

 Line transect surveys are the only practical technique for estimating the 

abundance of Fijian iguanas in the field, short of a long-term mark-recapture project.  

Line transect techniques allow population density estimates to be made rapidly under a 

set of mild assumptions (Buckland et al., 2001).  Sleeping iguanas broadly meet the 
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assumptions, that: (1) animals on the transect line are detected with certainty, (2) 

animals are detected at their initial location, (3) sightings of animals are independent of 

each other, and (4) accurate distance measurements from the transect line can be 

obtained (Buckland et al., 2001).  Line transect surveys require considerably less time, 

effort and experience than mark-recapture techniques (Cassey & Ussher, 1999).  

 

Field techniques 

There are two types of iguana surveys which may be required: a presence / 

absence assessment (which will give no abundance estimate), and a standard population 

size estimate.  For a presence / absence assessment with no estimate of abundance, 

transects will be selectively placed in the best available habitat.  Results will thus be 

biased towards maximising the chances of sighting iguanas.  This type of data clearly 

cannot be used to estimate abundance, but is quantifiable in so much as the length of 

transect searched and the time taken to search is an indication of the  'survey effort' 

involved. 

 

 To estimate average abundance using transect surveys, random transects are 

placed through areas of similar habitat.  What constitutes ‘similar habitat’  is somewhat 

subjective and is up to the survey team’s discretion.  Alternatively, the entire island or 

forest remnant can be randomly sampled, and a total population estimate obtained.  We 

have found that in small areas of habitat where maximum survey intensity was required 

(eg, Monuriki Is: Harlow & Biciloa, 2001) transect lines can be placed parallel and at a 

minimum of 20 m apart.  However, when transects are this close together, the location 

of each iguana sighted must be marked to avoid double counting an individual from the 

closest transects.  On the larger island of Yadua Taba we spaced parallel east – west 

transect lines at 80 m apart for our surveys, thus avoiding the possibility of double 

counting as the maximum distance from the transect that we have spotted crested 

iguanas is 21 m (however the average distance is only 3.8 m).  For banded iguana 

surveys on the small island of Aiwa Lailai (67 ha), we randomly selected four transect 

lines after dividing the entire island into 21 parallel north – south lines spaced at 50 m 

intervals (Harlow, 2003).  

 

Laying transect lines:  During the day before a night time survey, transect lines are laid 

with thin white cotton string.  A ‘belt-chain’  measuring device is ideal for this, as it 
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records the length of cotton used.  Although the thin cotton string may be difficult to see 

during the day, at night under a powerful spotlight it is more clearly visible.  The start 

of each transect line is marked with both fluorescent coloured surveyors tape and 

reflective markers to make locating it at night easier.  Transect lines should be laid as 

straight and parallel as possible, using a set compass bearing.  Avoid the temptation to 

walk around impenetrable thickets of vegetation; the belt chain string dispenser can be 

pushed through or thrown over, and picked up on the other side of a thicket if necessary.  

We recommend carrying the belt chain dispenser in one hand rather than wearing it as a 

belt.  This way it can be lifted over low branches, pushed through shrubby thickets, 

wound around tree trunks and tossed through tree forks; when pulled tight it should be 

above head-height.  It is a definite advantage to have the survey string about 1.8 - 2 m 

above the ground, as during nocturnal surveys a low transect string will be continually 

snagged and regularly broken by members of the survey team, thus wasting time trying 

to locate and re-attach the string.  Always record the exact location of the transect start 

and finish (GPS reading preferred), and the length of each transect in the data book.  

 

Iguana surveys:  As all surveys are undertaken at night, powerful head-mounted 

spotlights, good batteries and spare globes are necessary.  Hand held flashlights are 

rarely as powerful or spot-focussed as the head-mounted professional miners spotlights 

we use (see below).  Head-mounted spotlights also leave both hands free.  This is 

especially advantageous when stumbling through thick undergrowth or climbing cliffs.  

We use 8 alkaline D cells batteries, which are carried in a belt pack.  We prefer a 

minimum of two observers and one data recorder, however for surveys with few iguana 

sightings the data recorder is an additional observer.  Extra observers are of course an 

advantage if available.  

 

The technique requires the team of observers to slowly walk along the transect 

line a few metres apart, using their spotlights to search every tree, shrub and bush 

within sight, on both sides of, and directly above the string.  As analysis of transect 

survey data assumes that every animal directly above the string is seen, pay maximum 

attention to this area.  As often as possible each observer should walk off the transect 

line several metres on either side of the string (up to perhaps 6 m); this gives a wider 

range of viewing angles and the ability to more carefully search within the layers of 

forest canopy directly above the transect line, both in front of and behind the observer.  
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Avoid the temptation to walk more than 5 or 6 m from the line and then spot iguanas 

further out and not visible from the transect line.  This type of data is fine for presence / 

absence surveys, but for abundance estimates is not appropriate, and these sightings 

should not be recorded.  

 

Our standard survey speed is about 5 - 6  m per minute, or about 3 hours to 

survey one kilometre of transect if no iguanas are seen, i.e. this does not including the 

time required to make distance measurements to iguanas.  On Yadua Taba we normally 

take almost one hour to survey just 100 m of forest transect because of the extra time 

required to make distance measurements for the 20 - 30 iguanas seen.  Because of the 

concentration required by all observers to search consistently for iguanas, we 

recommend a mid-evening 15 minute biscuit or chocolate break (and a drink) after 

about one and a half hours, and a maximum survey time of about 3 hours per night.  

 

When a sleeping iguana is sighted, measure the perpendicular distance at ground 

level directly beneath the iguana to the transect line (to the nearest 0.1 m).  On the rare 

occasion where a sleeping iguana is disturbed and moves away before the measurement 

is made, measure the distance to its original, undisturbed location.  No 'visual estimates' 

of distance are ever acceptable for analyses of distance sampling data!  We use a 10 m 

reel-in tape measure, and measure to the ‘mid-body’  of the iguana, i.e. the mid-point 

between the front and back legs of the lizard.  Remember, accurate distance data are 

essential for transect survey analyses;  ensure that the tape is straight and pulled tight 

for this measurement, and that the distance is truly a perpendicular  distance (i.e. at 90o 

to the transect line) from the lizard to the transect line.   

 

One observer takes the end of the tape measure to beneath the lizard, the second 

observer holds it at the transect line (and ensures it is perpendicular to the line), pulls it 

tight and calls out the distance measurement, while the data recorder writes this distance 

in pencil in a waterproof note book.  A laser pointer is very useful if the person 

recording the data needs to pin-point and highlight an iguana’s location in the canopy 

for the observer.  Often an iguana's position will be obscured by the leafy canopy from 

the view of an observer standing directly under the animal.  The last observer should 

break the transect string at regular intervals during the survey;  being thin cotton it will 

decompose more readily once on the ground. 



Fijian Iguana Survey Techniques  5 

Other data recorded 

 As well as distance data, we always record: 

(i) our visual estimate of iguana height above the ground;  

(ii) the tree or shrub species it is sleeping in and the plant's fruiting status; 

(iii) iguana sex if possible (male femoral pores on the thighs can be seen in iguanas up 

to about 6 m high, more if using binoculars); and  

(iv) iguana life stage; either adult, sub-adult or 'hatchling to one-year-old' category.   

 

Preferred sample size:  For distance sampling data analyses, a total sample of 80 – 100 

(preferably more) sightings is to be aimed for (Buckland et al., 2001), as this will give 

reasonable 95% confidence intervals.  Clearly, this will not always be possible and 

smaller samples are still valuable.  

 

Data analyses 

 We have used the computer program "Distance" Version 4.1, Release 2 (Thomas 

et al., 2004) and Version 5 has recently been released (Thomas et al., 2005).  This 

software can be downloaded for free from the Distance Home Page web site at: 

http://www.ruwpa.st-and.ac.uk/distance/ 

It comes with detailed information on how to use, but should still be used in conjunction 

with the book "Introduction to Distance Sampling: Estimating Abundance of Biological 

Populations"  (Buckland et al., 2001).    

 

Assumption one of analyses of distance sampling data is that all iguanas right on 

the transect line are detected.  This assumption is often not met in surveys of Fijian 

iguanas.  When the data are sorted into one-metre intervals by distance from the 

transect, the number of iguanas recorded in the first 1-m interval is usually less than the 

number recorded in the next two or three 1-m intervals.  This is probably due to the 

physical difficulty (it causes neck strain) for the observer to consistently search directly 

above, and that visibility in a multi-layered forest canopy is better from the side than 

from directly below.  This problem can be compensated for in the analyses by 

truncating (i.e. not using) the data obtained in the first 1-m interval (Buckland et al., 

2001).  As few iguanas are detected more than 10 m from the transect line, this is our 

normal 'cut off' point and iguanas further than 10 m from the transect line are not used 

in the analyses.  
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Morphology and genetics 

For different island populations we recommend that base line morphology 

measurements should be taken from a series of captured iguanas, as well as collecting 

genetic material.   

 

Snout to vent length (SVL), total length, total weight and sex are the minimal 

morphological date required for each specimen. With this data an estimate of population 

'condition factor' and evidence of juvenile recruitment can be obtained.  Adult iguanas 

can be sexed easily by the presence of femoral pores on the inside of the thighs in 

males.  In females these are not developed and are only very faintly visible.  Hatchling 

iguanas can be sexed by hemipene eversion in the field, but some experience is required 

to do this accurately (Harlow, 1996).  Juvenile and sub-adult iguanas are more difficult, 

as it is not consistently easy to evert hemipenes in males.  Cloacal probing of the 

hemipenal sack with a slender blunt probe is the best method, but requires specialised 

equipment, some experience and a little skill.  In males, with very gentle pressure the 

lubricated probe will easily enter the inverted hemipene, but will not in females.  

Crested iguanas reach a maximum weight of < 500 g, so we use two different size 

spring-balance (e.g., Pesola scales), 100 g for small iguanas and 500 g for larger 

specimens.  

 

For collecting genetic material use a new, disposable scalpel blade for each 

individual, and wash and dry any other implements (i.e. forceps) used between each 

iguana.  Two or three 1 mm slices of tail tip are sufficient for DNA work.  These should 

be stored in sample vials of 100% ethanol.  Pieces of sloughing skin may also be 

collected if removed carefully with clean forceps and kept in sealed, dry 1 ml sample 

tubes.  Avoid contamination with fingers.  Label all sample vials fully at the time of 

tissue collection including species, date, location, iguana sex and collectors name or 

initials.  CITES permits are required to export any iguana samples from Fiji.   
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Equipment mentioned in text 

 

Field lights:  Oldham 'Caplamp' spotlight with cable only.  We do not use the 

rechargeable battery pack recommended by the company, but adapt the cable 

connections to fit our 8 D cell battery packs (From: Gilbert & Grey, 23 Clyde St, 

Rydalmere, NSW , 2116, ph: 612-9638 1077,  fax 612-9368 4718,  Web Site: 

www.gilgray.com.au/) 

 

Field light accessories:   

• Light globes: Eveready 5.5V, 0.85 AMP, Halogen bulb; part No. HPR-50 

• Welders cradle headgear: to hold spotlight, this is the 'inside' webbing of a 

hardhat or welders headgear.  Available at any welder supply shop. 

• Batteries:  Disposable batteries: we use eight 1.5V good quality alkaline D cells 

(in 2 x series to product 6V output).  Provides 8 – 10 hours usable light 

depending on brand. 

• Rechargeable batteries can be used where recharging facilities are available: 6V, 

10Ah/20 HR sealed lead battery provides 10 - 14 hours usable light. 

 

Other field equipment:   

• Belt chain and cotton thread (1800 m cotton spools). 

• Fluorescent flagging tape (many colours available). 

• Data books (‘Rite in the Rain’  all-weather, water resistant notebooks). 

• Spring-balance scales: Pesola scales 100 g and 500 g. 

 

 All of the above plus a wide variety of other field equipment are available from  

Prospectors, 39/195 Prospect Highway, Seven Hills, NSW, 2147, Australia.  ph: 612-

9838 7899, fax 612-98387073, email: pes@earthsciences.com.au  Web Site: 

www.earthsciences.com.au 

 


