
Visitation behaviour of hummingbirds to Palicourea demissa in two different habitats in 

western Ecuador 

 

Introduction 

   This investigation was carried out at the biological station ‘Un poco del Chocó’ in Pichincha province 

in north-western Ecuador. The station is at an altitude of 1200 meters above sea level, with an 

average daily temperature of 18°C and frequent rainfall. The natural habitat that remains is mainly 

secondary montane rainforest, but many areas have been cleared for pasture by local people. 

   Palicourea spp. is a wide genus in the family Rubiaceae with approximately 200 species, many of 

which are ornithophilous (adapted for pollination by birds). Palicourea demissa is a large shrub native 

to Ecuador (T. Policha, 2011), often growing to over 8 metres in height and fairly common in the 

montane rainforest of western Ecuador. During its long flowering season it produces hundreds of 

small, scentless yellow flowers, which are situated at varying angles on bright red racemes. The 

flowers have a short-medium (approximately 15mm in length), straight corolla and are covered in a 

waxy substance to strengthen the flower and prevent damage whilst the hummingbirds are feeding. 

The relatively short corolla allows all species of hummingbird access to the nectar, while the red 

colouration of the racemes attracts them, as they are particularly sensitive to this colour. 

Hummingbirds are the main pollinators for this species, although bees and butterflies also visit the 

flowers. P. demissa was chosen for this investigation mainly because its flowering season coincided 

with my visit and it is common in the area.  

   In the Choco region of western Ecuador, there are potentially 19 different species of hummingbirds 

present, all of which have their own habits and feeding preferences. Some species feed in open areas 

such as along riverbanks and in forest clearings, while others are forest dwellers and some prefer 

feeding at a certain height. Some are specialist feeders, having bills adapted for drinking nectar from 

(and therefore pollinating) flowers of a certain shape or size, while others have more multi-purpose 

beaks, enabling them to feed from a wide variety of flowers as long as they can reach the nectar. 

Hummingbirds can often be categorised into two groups according to their primary feeding 

techniques; trap-liners and territorial. Trap-lining is a technique which has been adopted by the 

majority of the specialist feeders, and involves the hummingbird visiting flowers on a set ‘route’, the 

length of which seems to be dependent on the time needed for the flowers on that route to 

replenish their nectar supply. Territorial hummingbirds guard a particular area or territory against all 

others to ensure a good nectar supply for itself. A territory can be defined as ‘a spatially limited site 

in which the resident restricts use of environmental resources to satisfy its’ own requirements’ (F.G. 

Stiles and L.L. Wolf, 1970). Hummingbirds can only have territories where there is enough nectar 

available to support territorial defence.   

  



Methods 

   Visitation rates 

A total of 10 sites were chosen for observation, 5 in the forest and 5 along a track bordered on one 

side by forest and the other by open pastureland. All the sites were within an area of approximately 

1 km2.  Each site was observed for a total of 6 hours; a 3 hour period in the morning from 9am to 

12pm and another in the afternoon from 1.30pm to 4.30pm. During each observational period every 

visit made by a hummingbird was recorded, along with the species, exact time, number of 

inflorescences and flowers visited and the total duration of the visit. Each species was identified and 

verified using ‘The Birds of Ecuador – Field Guide Volume II’ by R.S. Ridgely and P.J. Greenfield 

(2001). If a hummingbird perched for more than 3-4 seconds between feeding episodes then this was 

counted as two separate visits. 10 x 42 strength binoculars were used to identify each species of 

hummingbird and the number of flowers each one fed from, although the sites were chosen so that 

they could be observed from as near a distance as possible (hummingbirds are generally unafraid and 

will continue with their natural behaviour undisturbed in the presence of people). The sites in the 

forest were often away from any of the main trails however, so close proximity was not always 

possible and binoculars were needed throughout these observations. Many of the sites chosen had 

so many inflorescences that it was not possible to view all of them from one location, so only a 

certain number could be observed. In these cases, any visits made by hummingbirds to other areas of 

the plant were ignored. Factors such as the height of the plant, the number of inflorescences and 

flowers being observed, the weather and any observations regarding territoriality were also recorded 

for each site. Where possible, the sex of the hummingbird was also included, although many species 

do not exhibit sexual dimorphism. Table 1 below gives an example of the layout of the field data 

gathered. 

Time Species 
Number of 

inflorescences 
visited 

Number of 
flowers visited 

Duration 
(seconds) 

9.15 
Booted racket-tail 

(female) 
7 28 30 

 

Table 1 – Example of field data gathered 

Nectar measurements 

Nectar measurements were also carried out over a period of 9 hours to observe any changes in the 

volume of nectar produced and the sugar concentration of the nectar over the course of the day. 

Four inflorescences from one P. demissa in the open habitat were covered with a fine mesh net the 

evening before the day of the measuring to ensure no hummingbirds or insects could reach the 

nectar. The next morning at 8am the nectar was drained from each flower and the sugar 

concentration was recorded. The volume of nectar produced and the sugar concentration of the 

nectar was then measured and recorded every hour for 2 inflorescences and every 2 hours for a third 

inflorescence. The fourth inflorescence was left from 8am until 5pm, when the first and only 

measurements were taken. The nectar produced was extracted and measured in µl using a Hamilton 

Microliter syringe with a capacity up to 25µl and the sugar concentrations were measured as a 

percentage using a portable refractometer calibrated from 0 to 50% (manufactured by Bellingham 

and Stanley).  



Results 

   To begin making sense of the relatively large amount of data collected, the results were split by 

parameter for the two different habitats. In total, 7 different species were recorded feeding at P. 

demissa, and table 2 below shows the species recorded for each habitat across all the sites. Here it 

should be noted that the green-crowned brilliant, green-crowned wood nymph and the stripe-

throated hermit were each seen at one site only. Of the 7 species, only 2 were observed in both 

habitats, indicating that most are specific to one habitat.  

 

Species observed 

Open habitat Forest habitat 

Rufous-tailed hummingbird 
(Amazilia tzacatl) 

Green-crowned wood nymph 
(Thalurania fannyi) 

Booted racket-tail (Ocreatus 
underwoodii) 

Booted racket-tail (Ocreatus 
underwoodii) 

Andean emerald (Amazilia 
franciae) 

Green thorntail (Popelairia 
conversii) 

Green-crowned brilliant 
(Heliodoxa jacula) 

 

Stripe-throated hermit 
(Phaethornis striigularis) 

 

Green thorntail (Popelairia 
conversii) 

 

Total number of species 6 3 

Table 2 – Total hummingbird species observed at each habitat 

 

Graph 1 above shows that the highest visitation rate was between 11-12pm in the open habitat and 

1.30-2.30pm in the forest habitat. Visitation rates for both habitats are lowest in the early morning 
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Graph 1 - Comparison of the timings and number of visits 
between the forest and open habitats 

Forest habitat

Open habitat



and drop towards the end of the afternoon. Overall across all the species, there were many more 

visits to the sites in the open habitats (132 in total) than the forest habitats (61 in total). To 

investigate whether the difference in total numbers of visits between the two habitats is statistically 

significant, the Levene test of homogeneity of variances was carried out, followed by the two-sample 

Kolmogorov-Smirnov test. The results of these are included below, and show that there is no 

significanct difference between the data sets (p=0,329). This is likely to be due to the small sets of 

data involved, as 5 sites of each habitat do not give much scope for statistical analysis.  

 

Levene Test of Homogeneity of Variances 

Visits 

Levene 
Statistic df1 df2 Sig. 

1,141 1 8 ,317 

NB – The statistical significance must be less than 0,05 to be significant 

 

Two-Sample Kolmogorov-Smirnov Test 

   Frequencies 

  Habitat N 

Visits 1 5 

2 5 

Total 10 

   Test Statisticsa 

    Visits 

Most Extreme 
Differences 

Absolute ,600 

Positive ,000 

Negative -,600 

Kolmogorov-Smirnov Z ,949 

Asymp. Sig. (2-tailed) ,329 

NB – The statistical significance must be less than 0,05 to be significant 

By using the data from the total number of flowers visited and total duration, the average duration 

per flower for each species could be calculated for each habitat as shown in graph 2.  



 

Here it must be noted that the durations ‘per flower’ also include the time taken for travelling 

between flowers. The two species found in both habitats (the Booted racket-tail and the Green 

thorntail) spent on average longer at each flower in the forest habitat. It may also be of some 

significance that the Green-crowned brilliant had the highest duration per flower time as it is the 

largest of the hummingbirds recorded at 11.5cm in length (body size taken from Field Guide…). 

Graph 3 shows the relationship between hummingbird size and the duration of each visit per flower 

in the open habitat only. Only the data for the female Booted racket-tails were used, as the males are 

larger in size. there seems to be a trend whereby the smaller sized birds spend less time per flower. 
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Graph 2 - Average duration of each visit per flower 

Open area
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The Green thorntail and the Stripe-throated hermit do not follow this pattern, perhaps because the 

number of visits recorded by these species was very few. However, the Rufous-tail was one of the 

most common hummingbirds in the open habitat and this one too does not seem to follow the 

pattern.  

 

Time period 

 Species 9-10am 10-11am 11-12pm 1.30-2.30pm 2.30-3.30pm 3.30-4.30pm 
 Rufous-tailed 6,1 7,6 12,1 6,8 9,1 6,8 48,5 

Booted racket-tail 2,3 4,5 3,8 3,0 6,8 6,1 26,5 

Andean emerald 1,5 8,3 6,8 1,5 1,5 0,0 19,7 

Stripe-throated hermit 0,8 0,8 0,8 0,0 0,8 0,0 3,0 

Green thorntail 0,0 1,5 0,0 0,0 0,0 0,0 1,5 

Green-crowned brilliant 0,0 0,0 0,8 0,0 0,0 0,0 0,8 

Total 10,6 22,7 24,2 11,4 18,2 12,9 100,0 

        Table 3 - Percentages of visits from each species and in each time period in the open habitat 
 

 

 Table 3 shows that the greatest number of recorded visits in the open areas was of the Rufous-tail, with 
the Stripe-throated hermit, Green thorntail and Green-crowned brilliant together only accounting for 
5.3% of observed visits.  

 

Time period 

 Species 9-10am 10-11am 11-12pm 1.30-2.30pm 2.30-3.30pm 3.30-4.30pm 
 Booted racket-tail 9,8 8,2 14,8 14,8 13,1 9,8 70,5 

Green-c. wood nymph 3,3 6,6 3,3 8,2 3,3 3,3 27,9 

Green thorntail 0,0 0,0 1,6 0,0 0,0 0,0 1,6 

 
13,1 14,8 19,7 23,0 16,4 13,1 100,0 

        Table 4 - Percentage of visits from each species and in each time period in the forest habitat 
 

       

        

 

 

0,00

2,00

4,00

6,00

8,00

10,00

12,00

Species 

Graph 3 - Relationship between hummingbird size and 
average duration per flower in the open habitat 

Average duration
(s)



The data in table 4 shows that the most commonly observed hummingbird in the forest areas was the 
Booted racket-tail, which was observed in over 70% of the visitations. In contrast the Green thorntail 
accounted for just 1.6% of the visits, a similar percentage to its’ observed visits in the open habitat.  
 

Species Open habitat Forest habitat 

Rufous-tailed 12,4 
 Booted racket-tail 18 12,9 

Andean emerald 13,8 
 Green-c. brilliant 2,2 
 Stripe-throated hermit 2,9 
 Green thorntail 21,7 8 

Green-c. wood nymph 
 

14 

Table 5 - Average percentage of flowers visited at each 
site by each species of hummingbird 

 

        
The data in table 5 shows the average percentages of flowers visited from all the flowers under 
observation for each species in the two habitats. As there was data from both habitats for the Booted 
racket-tail, statistical analyses were carried out to see if the differences in percentage of flowers visited 
between the two were significant. The Levene test was carried out to begin with, to verify the 
homogeneity of the variances. The results are shown below and indicate that the difference between 
the datasets is significant and that the variances are equal and therefore suitable for further testing. 
 

Test of Homogeneity of Variances 

Flowers 

Levene 
Statistic df1 df2 Sig. 

19,068 1 75 ,000 

 
The t test was then carried out, which showed that the difference in percentages of flowers visited by 

the Booted racket-tail between the open and the forest habitats was statistically significant. The results 

from the test are included below. The significance is 0.038 which is less than 0.05 and therefore 

significant. The top reading is used because the Levene test already showed that the variances are 

equal. 

 

       

        Independent Samples Test 
    

    t-test for 
Equality of 

Means 

        

            

    

t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

Flowers Equal 
variances 
assumed 

2,116 75 ,038 8,72023 4,12050 

Equal 
variances 
not 
assumed 

1,971 45,906 ,055 8,72023 4,42508 

       



 

The Green thorntail also showed results for both habitats, but because of the small number of visits 

recorded, there were not sufficient data to run any tests.  

Graph 4 shows the relationship between the beak length (taken from?-describe in methods) and 

percentage of flowers visited for all the hummingbirds in both habitats. The two percentages from the 

two habitats for the Booted racket-tail and the Green thorntail were averaged out for the purpose of 

illustrating this relationship.  

 

This graph with the line of best fit suggests an inversely proportional relationship between these two 

factors; the longer the beak, the smaller the proportion of flowers that were visited. 

   The results from the nectar measurements are shown in graphs 5 and 6 (below). The data used in 

graph 5 were the average sugar concentrations from all the flowers from inflorescence number 3 taken 

every 2 hours, as the data taken every hour were not reliable. This is because such small volumes were 

being extracted every hour that it was not always possible to obtain a reading for the sugar 

concentration. Graph 5 shows clearly that the sugar concentrations in the nectar are higher in the early 

morning, and gradually decrease over the course of the day. Graph 6 shows that there are 2 peaks in 

nectar volume, one in the morning and another in the afternoon.  
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Graph 4 - Relationship between beak length and percentage 
of flowers visited by all observed hummingbird species 



 

 

The data for graph 6 were taken from the average volumes obtained from all the flowers on 

inflorescences 1 and 2 every hour. The data taken from inflorescence 3 every 2 hours also confirms this 

trend with 2 peaks. So a hummingbird feeding early in the morning at Palicourea demissa would have 

access to nectar that is high in sugar and therefore energy, but one feeding around 10am would have 

access to a greater volume of nectar that is still relatively high in sugar. 
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Graph 5 - Sugar concentration changes in flowers of 
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Graph 6 - Changes in volume of nectar in Palicourea 
demissa over a 9 hour period 



Discussions 

Species observed 

  The part of the discussion seems to be in a table format….., have a look at it. 

The species of hummingbird that was observed the most in the open habitat was the Rufous-tailed 

hummingbird (Amazilia tzacatl), which is quite common in the Choco area. This species is territorial 

(D.W. Snow and B.K. Snow, 1980), and will guard a patch of flowers against all other hummingbirds as 

was observed frequently during the course of this investigation. This feeding method is very likely the 

reason for the high number of visits recorded, as a dominant bird would typically feed little and often, 

returning to the same perch between feeds to survey its’ territory. Any intruders would be chased off 

immediately regardless of species or sex amid loud and persistent calling, and the Rufous-tail would 

return to its perch. This species is not generally seen in forest areas, preferring to feed in open clearings 

and along forest borders (R.S. Ridgely and P.J. Greenfield, 2001). 

   Another frequently observed species was the Booted racket-tail (Ocreatus underwoodii), which visited 

P. demissa in the open and forest habitats. The Booted racket-tail is a small forest species that prefers 

to feed at heights of 4-7 metres (D.W. Snow and B.K. Snow, 1980), although it did not seem to mind 

feeding in the open habitats observed in this investigation, presumably due to the close proximity of 

the forest, but it was careful to avoid the territorial Rufous-tail. As the Booted racket-tail was never 

seen to actively defend an area and it has a small, straight bill, it seems that this species is a non 

specialist trap-liner.  

   The Andean emerald (Amazilia franciae) was another species that was sighted quite regularly in the 

open habitat. This species is a non-territorial trap-liner (D.W. Snow and B.K. Snow, 1980), and is found 

mainly along forest borders although it also ventures into the forest to feed at flowering trees (R.S. 

Ridgely and P.J. Greenfield, 2001). The reason this species was not observed in the forest may be 

because the P. demissa in the forest tend to be less generous with their flowers, maybe as a result of 

increased competition for light and other resources which stimulates the shrubs to grow taller and less 

bushy and maybe reduces their ability to produce so many inflorescences and flowers. It could be that 

the Andean emerald will visit P. demissa in the open areas where there are more individual shrubs and 

generally more flowers per individual and venture into the forest only for a really worthwhile reward. 

   The Green-crowned wood nymph (Thalurania fannyi) was observed only at one site in the forest, and 

not at all in the open habitat, which is consistent with it being a mainly forest-dwelling species. The site 

at which it was observed was visited only by this species, and it seemed to be one individual who visited 

at regular intervals. It was also observed feeding regularly at another P. demissa close by (although 

these visits were not recorded) and so it can be assumed this species is a trap-line feeder.  

   The Green thorntail (Popelairia conversii) was seen in both habitats, although only a few visits were 

recorded for each, so feeding behaviour was not noted. This species can be found in clearings and in the 

forest, although it prefers to feed high in the canopy (R.S. Ridgely and P.J. Greenfield, 2001) so this may 

be the reason for so few sightings. The Green-crowned brilliant (Heliodoxa jacula) was observed only in 

the open habitat, and then only on one occasion, which may seem unusual as it feeds both in the forest 

and in semi-open areas (R.S. Ridgely and P.J. Greenfield, 2001). One explanation for the lack of visits to 

P. demissa could be that this species is a more specialist feeder, as its beak length is 25mm, and so it 

may seek out flowers that other, shorter-billed hummingbirds cannot feed at. The Stripe-throated 



hermit (Phaethornis striigularis) was observed at one site only in the open habitat, low down in the 

undergrowth. Hermit species are specialist feeders, with long, de-curved bills adapted for feeding at 

flowers with similar shaped corollas, often bromeliads. In this respect, it was surprising to see a hermit 

feeding at a P. demissa, although as the hermits are also trap-liners it may have formed part of this 

particular individuals route. The particular plant it visited was not part of another hummingbirds 

territory and so perhaps seemed an opportunity not to be missed.  

Number of visits and timing 

   The overall numbers of visits observed were much greater in the open habitat than in the forest 

habitat. This is mainly due to the difference in feeding behaviours between the hummingbirds in the 

different areas. Many of the species in the open areas would perch at or near to the observed P. 

demissa and feed regularly from the observed shrub and also others nearby (in the open area studied, 

the shrubs could be found at regular intervals along the track), meaning a high observed visitation rate. 

The species of hummingbird found in the forest are more likely to be trap-liners, and so would not sit 

nearby or feed as often from the same plant. Some species such as the White-whiskered hermit 

(Phaethornis yaruqui) were observed feeding at flowering bromeliads close to the P. demissa under 

observation, but because of their long (45mm) curved bill and their specialised feeding techniques they 

prefer to feed at plants where other hummingbirds cannot, thus reducing competition for the nectar. It 

may also be the case that there are simply fewer species of hummingbirds in the forest, and/or that 

their densities are relatively lower than on the borders and open areas. A much longer study would 

need to be carried out to determine if this is the case. (or they do feed a lot more in the forest canopy 

which could not be observed in this study) 

   In order to understand the higher visitation rates at certain times during the day, it is necessary to 

take into account the nectar data. In the open habitat, the majority of visits (24.2%) occurred between 

11am-12pm. The second highest time period (22.7% of visits) was between 10-11am. The data for the 

volumes of nectar produced show a peak at 10am of an average of 1.2µl nectar per flower, which then 

falls quickly to a low of 0.4µl average per flower by 12pm. The sugar content, which declines 

throughout the day, is still relatively high (11.9%) from 10am to 12pm. Although we might have 

expected the highest visitation rate to be between 10-11am, the results do show that in the open 

habitat the hummingbirds are most active mid to late morning, when sugar levels are still high and the 

volume of nectar produced is fairly substantial.  

   In the forest habitat, 23% of the observed visits peaked between 1.30-2.30pm, with visits in the early 

morning beginning at a low of 13.1% between 9-10am and dropping to another low of 13.1% by 3.30-

4.30pm. This pattern of visitation follows the second peak in nectar production, where 1.25µl was 

recorded at 2pm. So although the sugar concentration has dropped to 11.4% by 2pm, the increased 

volume of nectar must make up for it. The differences in peaks of visitation between the two habitats 

are possibly related to insect activity, perhaps insects are more active earlier in the day in open areas, 

so hummingbirds can feed on them in the early morning, then switch to nectar at peak sugar 

concentration and nectar production time. In the forest, where it is darker and more humid for longer 

in the mornings, the majority of insects may not be fully active until later. More detailed research 

would need to be carried out to determine the exact causes of the times of peak visitation. 

Visit duration 

   The data gathered for the average duration of visits per flower is somewhat inconclusive, although  an 



interesting point can be raised regarding the two species of hummingbird that were observed in both 

habitats. The Booted racket-tail seems to spend a slightly longer time feeding on each visit in the forest 

habitat than in the open, as does the Green thorntail, although the data for this species are less reliable 

as there were so few sightings. This could be attributed to the fact that there were no territorial 

hummingbirds at any of the observed sites in the forest, so a trap-liner such as the Booted racket-tail 

could spend more time feeding without any threat. In the open areas, there were many occasions 

where the Booted racket-tail would attempt to feed in the territory of a Rufous-tail without its presence 

being detected, so it needed to be quick.  

   The data relating average duration to body size in the open habitat show that there could be some 

trend for the larger hummingbirds to spend slightly more time feeding per visit. In order to see if there 

really is a relationship between the two factors, it would be necessary to collect a large amount of 

visitation data for each species and to mist-net and record the weights of as many individuals from each 

species as possible to get a good average, as this is more reliable than body size. The Green-crowned 

brilliant did seem to spend significantly longer at each flower than the others, but there was only one 

sighting of this species, which is not enough to draw any conclusions. If there were a relationship 

between the two factors, it could be suggested that the smaller hummingbirds are simply more agile 

and manoeuvrable and so they can move from flower to flower more rapidly, feeding from more in a 

shorter space of time. (Smaller birds might also drink less and not empty flowers, suggesting that bigger 

hummingbirds do so, because they have a higher demand for energy and try to get out as much energy 

as possible from one flower, cause moving between flowers  might be more “exhausting”)In addition, 

the duration of feeding at each flower is heavily dependent on the volume of nectar present. If a 

particular flower was recently visited by a hummingbird, then a brief probe by another would confirm 

the absence of nectar and it would move on immediately.  

Proportion of flowers visited and beak length 

   The percentage of the available flowers visited by each species varies quite significantly, and looking 

at the relationship between this and the beak length of the species goes some way to providing a 

possible explanation. The Booted racket-tail had the shortest beak length of all the species observed, 

and overall it fed at a higher proportion of flowers. The proportion of flowers it visited between the two 

habitats varied significantly, as demonstrated by the analyses carried out. One reason it visited a higher 

proportion of flowers in the open habitat could be because it did not seem to follow trap-lining 

behaviour in these areas, preferring to stay nearby and feed from more flowers. In the forest habitat, 

where it seemed to favour trap-lining behaviour, it would visit a certain number of inflorescences and 

then move on. (or plants in the forest are less attractive because they produce less nectar or lower 

sugar concentrations. Could also be researched further)The Green-crowned wood nymph is also a trap-

liner, and so fed in a similar fashion. It would be interesting to carry out further research to see whether 

these two species can recall which flowers they visited previously, and avoid them on their next visit to 

allow the nectar to accumulate.  

   The small size of the beak of the Booted racket-tail confirms that it is a non specialist species, relying 

on accessible flowers such as those of P. demissa. In contrast, the longer and more specialised beaks of 

the Green-crowned brilliant and the Stripe-throated hermit mean that they are unlikely to feed 

primarily at P. demissa, and the visits they made were likely to have been opportunistic. The small 

percentages of flowers they fed from may reflect the relative difficulties of feeding from such small 

flowers with longer beaks. Many of the species with short beaks are able to gain a foothold on the 



flower whilst feeding to save energy, which would be more difficult with a longer beak. These more 

specialist feeders also tend to feed from flowers that are either isolated or larger, with greater nectar 

rewards, and it could be that the flowers of P. demissa were not rewarding enough to warrant a 

prolonged stay therefore fewer flowers were visited.  

   The Rufous-tailed hummingbird visited a relatively smaller proportion of flowers than the Booted 

racket-tail, which is most likely due to its territorial nature, as it does not often have a chance to feed at 

many flowers in a single visit before it must chase off an intruder or return to its perch to survey the 

area. The Andean emerald, being a non territorial species, did not have this problem and was therefore 

observed feeding at a higher proportion of flowers than the Rufous-tail.  

Conclusions 

   The results of this investigation suggest that there are many complex ways in which hummingbird 

feeding behaviour is affected; some of it is related to morphology, notably beak size and shape and 

possibly body size. Some aspects are instinctive, such as the preferred feeding technique, feeding 

height and habitat. Other aspects relate to the interactions between different species of hummingbird, 

which can change behaviour in the short term due to increased competition, for example. The results 

overall do show some interesting patterns and trends in behaviour of some species of hummingbird, 

but much more research is needed to provide conclusive evidence, including observation of many more 

sites to enable statistical analysis of results. 
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