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Abstract 

The focus of this study was to add to a pool of data previously collected during the 2008 

Texas A & M study abroad program in Dominica regarding average flight speeds of these 

different species in relation to sex, forearm length and weight.  The species we caught and took 

measurements on included Artibeus jamaicensis, Sturnira lilium, Tadarida brasiliensis and 

Pteronotus davyi. 

Introduction 

 Dominica is home to twelve different species of bats from six families.  In this study, we 

took measurements on two species, Artibeus jamaicensis and Sturnira lilium, from the family 

Phyllostomatidae.  This family is known to roost in caves and trees, and have a diet consisting 

mainly of fruit.  We also measured the Tadarida brasiliensis from the family Mollosidae, which 

is a small free-tailed insect-eating bat.  Our last species we measured was Pteronotus davyi from 

the family Mormoopidae.  This is an insect-eating species with a characteristic bare-back and is 

known to form large roosts in sea caves (Evans and James, 1997). 

 The focus of this study was to add to a pool of data previously collected during the 2008 

Texas A&M study abroad program in Dominica regarding average flight speeds of these 

different species in relation to sex, forearm length and weight. 

Materials 

For this project we used two 40 ft by 20 ft tarps, two strong ropes, ten little ropes, two 

mist nets, four 9 foot bamboo sticks, eight stakes, one set of gloves, a bag full of clothes pins, 

three stopwatches, one ruler, one weight scale, a bag of long socks, and five headlamps. 



Methods 

On May 24, 2009, we began the project by setting up the flight tunnel in the old 

foundation of the burned Archbold Tropical Research Center dormitory in the early afternoon.  

The dimensions of the hallway were 7’ 10” tall X 4’ 5.5” wide X 63’ long (approximate 

dimensions 2.35M X 1.35 M X 19 M).  Plant material cleanup out of the flyway of the tunnel 

was minimal due the previous year cleanup.  Two long climbing ropes were tied and stretched as 

near as possible to the ceiling of the dormitory.  Dr. Woolley tied a trucker’s hitch to aid us in 

tightening the ropes as much as possible to prevent the tarps from sagging.  Two 40’ x 20’ tarps 

were draped over the two ropes, forming the walls and roof of the flight tunnel.  Another 10’ x 

10’ tarp was used to create a doorway on the release side of the tunnel to minimize bat turn-

around.  Rocks were palced along the bottoms of the tarps inside the flight tunnel to minimize 

wind collapse.  Around 5:30 PM we took four 9ft bamboo poles and two 6m mist nets to the Bee 

House.  We set up one mist net parallel to Bee Pond and placed the other perpendicular to the 

first net, near the path up to the flight tunnel.  We stuck the bamboo poles into the ground and 

placed the mist nets onto them.  We steadied the bamboo poles by tying four pieces of small 

string and four stakes to each end of the mist nets (two on each side).  We wrapped up the net 

and placed clothes pins about every two feet so that no unwanted bats or birds were caught.  In 

order to record the data, we formatted a data table in the same fashion as the study done in 2008.  

In this data table we recorded date, species, sex, weight, forearm length and flight times for the 

bat at 4.76 m, 11.34 m, and 17.19 m.  For measuring flight times, we stationed three different 

people at the three different locations inside the tunnel and had each person stop a stop watch as 

the bat passed them.  On May 24
th

, around 8:00 PM, we let the mist nets down for the first time 

and waited 20 minutes to go back up and check them. Once we caught a bat, we had Dr. Lacher 



untangle the bats.  Then we placed it in a long sock and brought it up to the flight tunnel to take 

measurements on it. We recorded the measurements, sex and species in the data table as 

specified before. We took an aerial photo of the wing with a ruler in the picture in order to 

digitally analyze later through Image J area analysis software. A number was placed on each 

page to help us differentiate the pictures later on.  We then flew the bat through the flight tunnel, 

stopping the stop watches as the species passed each specified station.  We continued this 

procedure by recording data for the bats on May 25
th

, May 29
th

.  On May 30
th

, we switched out a 

damaged 6m net for a 10 m net.  We recorded data in the same way as before on May 30
th

, May 

31
st
, June 2

nd
 and June 3

rd
, except one net was 10m in length.  In total, we caught 27 bats from 

four different species, Sturnira lilium, Artibeus jamaicensis, Pteronotus davyi, and Tadarida 

brasiliensis. 

Results 

 Data was collected for a total of 27 bats, 24 of which we obtained complete flight data 

on.  On May 24
th

, we took measurements on three Sturnira and one Artibeus.  On May 25
th

, we 

caught and measured two Tadarida, one Pteronotus and one Sturnira.  Flight data for the 

Pteronotus was thrown out because it did not complete its flight through the tunnel.  On May 

29
th

, complete measurements were taken on three Tadarida and one Sturnira.  On May 30
th

, only 

one bat, a Pteronotus, was measured and flown through the tunnel.  On May 31
st
, four Sturnira, 

three Artibeus and one Tadarida were measured and flown through the tunnel.  Flight data for 

one Sturnira was thrown out because it turned around multiple times inside the tunnel.  On June 

2
nd

, three Artibeus, one Sturnira and one Pteronotus were measured.  Flight data for the Sturnira 

was only recorded to station two.  The last day we collected data was on June 3
rd

.  One Sturnira 

was captured, but heavy rain started as we were removing the bat from the mist net and persisted 



long enough to where no other bats were captured.  We were able to obtain physical 

measurements, but not flight data. 

Sturnira lilium 

 Descriptive Statistics 
 

  N Minimum Maximum Mean Std. Deviation 

Weight (grams) 11 19 24 21.18 1.537 

Forearm Length (mm) 11 41 46 43.18 1.537 

Time at 18.8 yd. 7 4.12 6.63 5.5186 .82770 

Wing Area 10 55.229 69.938 63.71370 4.048697 

Valid N (listwise) 7         

Table 1 
 

Artibeus jamacensis 

 Descriptive Statistics 
 

  N Minimum Maximum Mean Std. Deviation 

Weight (grams) 7 35 52 45.00 5.323 

Forearm Length (mm) 7 57 62 59.71 1.704 

Time at 18.8 yd. 7 3.56 5.19 4.4457 .61830 

Wing Area 7 108.990 126.509 116.87214 6.395120 

Valid N (listwise) 7         

Table 2 

 

Tadarida brasiliensis 

 Descriptive Statistics 
 

  N Minimum Maximum Mean Std. Deviation 

Weight (grams) 6 7 11 9.00 1.414 

Forearm Length (mm) 6 35 39 37.33 1.633 

Time at 18.8 yd. 5 4.00 4.69 4.4320 .26205 

Wing Area 6 24.283 34.974 28.47633 3.950092 

Valid N (listwise) 5         

Table 3 

 

 



Pteronotus davyi 

 Descriptive Statistics 
 

  N Minimum Maximum Mean Std. Deviation 

Weight (grams) 3 10 12 10.67 1.155 

Forearm Length (mm) 3 47 48 47.33 .577 

Time at 18.8 yd. 2 4.13 4.72 4.4250 .41719 

Wing Area 3 42.477 54.497 48.45400 6.010272 

Valid N (listwise) 2         

Table 4 
   

               In comparing the Sturnira lilium and the Artibeus jamaicensis, the Artibeus has a 

forearm length of 59.71 mm and a mean time of 4.45 seconds.  The Sturnira has a forearm length 

of 43.18 mm and a flight mean speed of 5.52 seconds.  In this case, the larger forearm length 

equals a faster flight speed.  Tadarida brasiliensis has a smaller forearm length of 37.33mm, but 

it has a faster mean flight speed of 4.432 seconds.  Pteronotus davyi has a forearm length of 

47.33 mm and the fastest mean flight speed of 4.425 seconds.  

 

 ANOVA 

 

Time at 4.76 m 

  
Sum of 

Squares df Mean Square F Sig. 

Between Groups 1.698 3 .566 1.099 .371 

Within Groups 11.333 22 .515     

Total 13.031 25       

Table 5 
  

 ANOVA 

 

Time at 11.34 m.  

  
Sum of 

Squares df Mean Square F Sig. 

Between Groups 25.857 3 8.619 1.394 .272 

Within Groups 129.885 21 6.185     

Total 155.741 24       

Table 6 

 



 ANOVA 

 

Time at 17.19 m 

  
Sum of 

Squares df Mean Square F Sig. 

Between Groups 5.451 3 1.817 4.508 .017 

Within Groups 6.853 17 .403     

Total 12.304 20       

Table 7 

           Tables 5 and 6 do not statistically show a significant deviation among the flight times of 

all four species at the distances of 4.76 m and 11.34 m.  The data in table 7 shows that there is 

significance between the flight times of the bats at 17.19 m.  The p value of .017 means that 

1.7% of the observations would differ this much within a population.  For table 5 (4.76 m) the p 

value is .371 and for table 6 (11.34 m) the p value is .272.  Since these values are higher than .05 

they do not show significance. Although Sturnira had a larger wing area than both Tadarida and 

Pteronotus, it had a significantly lower flight speed, likely due to a very different wing shape. 

The two insectivorous bats have much narrower wings to facilitate high speed flight to chase 

insects. 

Discussion 

 According to the collected data, there does not appear to be a relationship between the 

forearm length and the flight speed. The wing shape of the insectivorous bats seems to be 

narrower than the wing shape of the frugivorous bats, which is likely due to the wing function 

and speed for each type of feeding. The fastest mean flight speed was recorded by the 

Pteronotus, followed by Tadarida, Sturnira, and then Artibeus. The smallest forearm length was 

recorded for Tadarida, followed by Sturnira, Pteronotus, and then Artibeus. Both Pteronotus and 

Tadarida are insectivores and Sturnira and Artibeus are frugivores. So the resulting mean flight 



speeds from our data support that the differences in mean flight speeds are dependent upon the 

method of feeding as opposed to the forearm length. Although this is evident by our data, further 

data needs to be obtained in order to confirm this. Three Pteronotus were caught and placed in 

the flight tunnel, but we only gathered complete data for two of the bats, which is too small of a 

sample to provide sufficient results. In addition, the significance seen in our data for the third 

flight time at 17.19 m, as opposed to the first two flight times, is evidence that all four bat 

species require time to reach acceleration. This acceleration is needed in order to see the 

significance of flight speeds in the four different bat species. The methods of this study do not 

take into account the flight speeds of long distance flights, the speed of bats while foraging, or 

flight speeds with or against wind.  The use of handheld stopwatches also adds a small amount of 

human error into the data (2008 Study). 
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