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GROUND IN A SECONDARY RAINFOREST ON DOMINICA

Lucille Benavides, E. C. Chavez, Jeremiah Dye and Edith Kretch

Introduction

Terry Erwin, a biodiversity specialist, fogged and then counted the variety

of beetles found exclusively on one Panamanian tree. He then multiplied his

result by the number of different kinds of trees within the tropics to arrive at an

estimated ten million species of beetles. In his experiment Erwin made no

distinction between the beetles found near the ground and the beetles found up

in the canopy. The goal of our experiment in the Dominican rainforest was to see

if there would be any prevailing difference in the beetle biodiversity of forest

canopy versus the forest ground. Because beetles have adapted to so many

different habitats and have such varied biologies (Borror et ai, 1992), we

hypothesized that the beetle diversity near the ground will be similar to the

diversity in the canopy.

Methods

Our test site was the Mt. Joy area of Springfield Center for Environmental

Policy Teaching Research and Education. The elevation of the site is 1700 feet.

The latitude is 150 20' 58" N, and the longitude is 610 21' 50" W. The research

site was situated on top of a ridge. This area can be described as a secondary

tropical rainforest. Secondary forest is defined by Myers (1980) as forest that

has been cleared at least once, and has been allowed to regrow for at least

fifteen years. Several large buttress trees formed the majority of the canopy,

which ranged from thirty to fifty feet in height. The understory was relatively

clear.

The beetles were collected using aerial and ground malaise traps. Three

groups each consisting of one ground and one aerial trap were deployed. The

aerial traps were hung in the forest canopy at a height between thirty to forty
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feet, with a distance of about twenty feet between each group. The ground

malaise traps were set up below each of the aerial traps in order to make a

paired comparison between canopy and ground beetle diversity. In the malaise

traps 85% alcohol was used to kill the trapped insects. The traps were left up for

a week. The resulting captured insects were brought back to the lab where the

Coleopterans were separated from the rest of the insects. The beetles were

identified to the family level using the sixth edition of An Introduction to the Study

of Insects by Borror et al (1992) and the Peterson Field Guide of Beetles by

White (1983).

Two basic values are important when examining the diversity of any kind

of information. One is the total number of categories. The other factor to

consider is how similar in size the categories are. This is referred to as

evenness.

We calculated several values in an attempt to quantify beetle diversity.

The first was to count number of families observed in each trap. Then, in order to

take into account the variation between families in the number of specimens, the

Shannon-Wiener Information Index was employed. The Shannon-Wiener Index

balances evenness of categories, which in our case are families, with the

number of categories. This provides a calculation of diversity of the information.

Results

In group 1, the ground trap captured 13 families. The diversity index was

calculated as 1.94. The aerial trap had 3 families and a diversity index of 1.04.

The group 2 ground trap had 10 families and a diversity index of 1.96 while the

aerial trap had 11 families and a diversity index of 1.82. The group 3 ground

trap also had 11 families, but a diversity index of 1.78. The third aerial trap

caught 9 families and had a diversity index of 1.97.

In group 1 (fig.1) the families Anobiidae, Rhizophagidae, Unknown #2,

Unknown #3, Cantharidae, Melandryidae, Nitidulidae, Unknown #1, Mordellidae,

Scarabaeidae and Chrysomelidae were only observed from the ground trap .

The family Bostrichidae was only found in the aerial trap.
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In group 2 (fig. 2) the families Callirhipidae, Lampyridae, Scolytidae,

Languriidae and Carabidae were only found in the ground trap. The families

Staphylinidae, Anobiidae, Cantharidae, Cerambycidae, Cleridae, Mordellidae

and Nitidulidae were only caught in the aerial trap.

In group 3 (fig. 3) the families Bostrichidae, Callirhipidae, Lampyridae,

Languriidae, Tenebrionidae, Ptilodactylidae and Scarabaeidae were only found

in the ground trap. The families Cerambycidae, Coccinellidae, Cleridae,

Mordellidae and Carabidae were only found in the aerial trap.

See attached graphs and tables.

The families Cerambycidae, Cleridae and Coccinellidae were exclusively

captured by the aerial traps. The families Callirhipidae, Lampyridae,

Languriidae, Melandryidae, Platypodidae, Ptilodactylidae, Scolytidae and

Tenebrionidae were exclusively captured by the ground traps.

Figure 4 illustrates the number of families identified from each trap.

Discussion

Our hypothesis was that there would be no difference between the beetle

diversity of the ground malaise when compared to the aerial malaise. Our

observations were consistent with this assumption. Our conclusions are based

on groups two and three, because group one fell early on in the experiment.

As seen in Figure 4, group two has one more family in the aerial trap

compared to the ground trap. By this measure the aerial trap might be

interpreted as being slightly more diverse. However, according to the Shannon-

Wiener Information Index in table two, we see that the ground trap has a higher

diversity value, H'. In Figure 4, group three has more families in the ground trap

compared to the aerial trap. However, like group t'NOthe Shannon-Wiener

Information Index conflicts with this information. It states that the aerial trap is

more diverse than the ground.

The conflicting data are not necessarily inconsistent with one another.

When comparing the number of families and H' between aerial and ground traps

within groups t'NOand three the values are very close. This is consistent with
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• the hypothesis because the difference may be reasonably attributed to sampling

error and lack of time for repetitions.

Based on our data, we recommend that future researchers desiring to

inventory beetles in tropical forests use both aerial and ground malaise traps

because of the large number of families (i.e.11 families) captured exclusively by

either aerial or ground traps but not both. The aerial traps allowed us to capture

three families that we would have missed if only the more conventional ground

traps had been deployed .
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1Ga e roup
#021 (Ground) #022 (Aerial)

Families Specimens/Family pi In(pi) Pi"lnPi Specimens/Family pi In(pi) Pi"lnPi
Anobiidae 1 0.02 -4.08 -0.07 0
Bostrichidae 0 2 0.50 -0.69 -0.35
Cantharidae 2 0.03 -3.38 -0.11 0
Chrysomelidae 27 0.46 -0.78 -0.36 0
Curculionidae 6 0.10 -2.29 -0.23 1 0.25 -1.39 -0.35
Elateridae 3 0.05 -2.98 -0.15 1 0.25 -1.39 -0.35
Melandryidae 2 0.03 -3.38 -0.11 0
Mordellidae 4 0.07 -2.69 -0.18 0
Nitidulidae 3 0.05 -2.98 -0.15 0
Rhizophagidae 1 0.02 -4.08 -0.07 0
Scarabaeidae 5 0.08 -2.47 -0.21 0
Unknown # 1 3 0.05 -2.98 -0.15 0
Unknown #2 1 0.02 -4.08 -0.07 0
Unknown # 3 1 0.02 -4.08 -0.07 0

# Specimens 59 4
# Families 13 3
H' 1.94 1.04
H'max 2.56 1.10
H' max- H' 0.62 0.06

• T bl 1

2Ga e roup
#023 (Ground) #024 (Arial)

Families Specimens/Family pi In(pi) Pi"lnPi Specimens/Family pi In(pi) Pi"lnPi
Anobiidae 0 2 0.05 -2.97 -0.15
Bostrichidae 0 0
Callirhipidae 1 0.03 -3.56 -0.10 0
Cantharidae 0 2 0.05 -2.97 -0.15
Carabidae 4 0.11 -2.17 -0.25 0
Cerambycidae 0 2 0.05 -2.97 -0.15
Chrysomelidae 7 0.20 -1.61 -0.32 11 0.28 -1.27 -0.36
Cleridae 0 2 0.05 -2.97 -0.15
Curculionidae 5 0.14 -1.95 -0.28 8 0.21 -1.58 -0.32
Elateridae 4 0.11 -2.17 -0.25 2 0.05 -2.97 -0.15
Lampyridae 1 0.03 -3.56 -0.10 0
Languriidae 2 0.06 -2.86 -0.16 0
Mordellidae 0 3 0.08 .2.56 -0.20
Nitidulidae 0 3 0.08 -2.56 -0.20
Platypodidae 2 0.06 -2.86 -0.16 0
Scarabaeidae 8 0.23 -1.48 -0.34 3 0.08 -2.56 -0.20
Scolytidae 1 0.03 -3.56 -0.10 0
Staphylinidae 0 1 0.03 -3.66 -0.09

# Specimens 35 39
# Families 10 11
H' 1.96 1.82
H'max 2.30 2.40
H' max - H' 0.34 0.57
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3Ga e roup
#025 (Ground) #026 (Aerial)

Families Specimens/Family pi In(pi) Pi*lnPi Specimens/Family pi In(pi) Pi*lnPi
Bostrichidae 1 0.02 -4.17 -0.06 0 0.00
Callirhipidae 1 0.02 -4.17 -0.06 0 0.00
Carabidae 0 0.00 6 0.26 -1.34 -0.35
Cerambycidae 0 0.00 1 0.04 -3.14 -0.14
Chrysomelidae 6 0.09 -2.38 -0.22 5 0.22 -1.53 -0.33
Cleridae 0 0.00 3 0.13 -2.04 -0.27
Coccinellidae 0 0.00 1 0.04 -3.14 -0.14
Curculionidae 9 0.14 -1.98 -0.27 2 0.09 -2.44 -0.21
Elateridae 2 0.03 -3.48 -0.11 1 0.04 -3.14 -0.14
Lampyridae 1 0.02 -4.17 -0.06 0 0.00
Languriidae 4 0.06 -2.79 -0.17 0 0.00
Mordellidae 0 0.00 3 0.13 -2.04 -0.27
Ptilodactylidae 18 0.28 -1.28 -0.36 0 0.00
Scarabaeidae 18 0.28 -1.28 -0.36 0 0.00
Staphylinidae 1 0.02 -4.17 -0.06 1 0.04 -3.14 -0.14
Tenebrionidae 4 0.06 -2.79 -0.17 0 0.00

# Specimens 65 23
# Families 11 9
H' 1.78 1.97
H'max 2.40 2.20
H' max - H' 0.61 0.23

eT bl 3

•

e



• Number of Specimens

<90 ....•. I\J I\J W\S'~. 0 0'1 0 0'1 0 0'1 0
,10-:$. •
r~

<9CSl

-<!.
"06.

~Q:
~ <9CSl
~~

90.~~.,,~
~

<9CSl

~'"O~

'*<2
~~'"O~

'*Jl

~~0
<9~.

%
~~

CSl
0
'*I:<9", 0~ I\J

~Q:
....•. !!• <9CSl G) to-, Ca

~~. c ..•." ;:, (1)
III ,.O&~. a. -3 .....-
-< :.'~

II
~

<9CSl
'*I:
0

~'" I\J
I\Jo~ ~

'*7 (l)~.
Q)

~~
.:::;;

CSl,f'l'
/~

<9CSl

~ ~
~~

~Q:

0'('1
<9<9

~~
~~

CSl/Q:

C'~
<9CSl

~av~.
Q
~Q:

~
<9CSl

~UQ
~CSl~.• :.'~

<9CSl



• Number of Specimens
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Figure 3

10#025 (Ground) 19#026 (Aerial) I
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Figure 4
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