
Methods: 
• Three, half-hectare plots were chosen according to sub-
ecotype 
• The tree density,  distribution ,and flood level of each plot 
was then mapped and recorded 
• Insect traps were placed at 4 different locations within 
each plot, every location consisting of:  

• 2 pitfall traps 
• 2 hanging insect tape traps 
• 1 flight interception trap 

• Traps were collected every 24-32 hours and insects were 
categorized by Order, with characterization of distinctly 
different morphospecies 
• Alpha and beta diversity were calculated using  
measurements of richness and Jaccard indices, 
respectively, in order to compare the arthropod distribution 
inside and between sub-ecotypes.  All statistics  were done 
using R statistical software. 
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Results and Discussion: 

Figure 2. 

     Spatial distribution and frequency of arthropod 
biodiversity positively trends with elevational changes in the 
sub-ecotypes (Fig 2B and C).  Areas with the most severe 
flooding (Bajial and Low Restinga) displayed markedly less 
abundance and diversity as compared to the area with little to 
no extended flooding (High Restinga). This could be due to 
submersion of the forest floor and destruction of the 
arthropod micro biome through limited ground access, 
elimination of food sources, and anoxic conditions for 
developing offspring. Complete flood inundation of the Low 
Restinga and Bajial results in very little difference between 
the diversity and abundance of arthropods in the two sub-
ecotypes (Fig 2B and C).  Conversely, infrequent flooding of 
the High Restinga results in a stable and hospitable biome for 
macroinvertebrate life, as seen by the acute increase in 
biodiversity. The lack of strong positive correlation seen 
between tree abundance and arthropod species/abundance 
suggests that, while tree density is important in arthropod 
biodiversity, differential flooding due to changes in elevation 
plays a larger role. 

Figure 3. 

        The distribution of arthropod morphospecies also 
weakly correlates with average DBH of each sub-ecotype 
(A). This result is mirrored by arthropod abundance (B). This 
increase could result from the ability of trees to act as “hosts” 
to a multitude of arthropod species.  Sub-ecotypes with 
larger average diameter, then, are able to accommodate  a 
larger number and diversity species.   

Table 1. 

As expected, the overall arthropod diversity (alpha) was high 
across the floodplain.  However,  diversity between sub-
ecotypes (beta), measured through a Jaccard index, showed 
<1% overlap between any sub-ecotype, as well as within any 
sub-ecotype. Such dissimilarity suggests an enormous 
amount of biodiversity not only throughout the sub-ecotypes 
as a whole, but also within any given half Ha.  Though 
previous studies have shown there to be little beta diversity 
across sub-ecotypes, the data collected is thus far too 
minimal to make any assertions as to the overlap.  
Nonetheless, these indices, along with the strong correlation 
between tree and arthropod distribution, suggest that the 
Tahuayo River watershed has experienced little ecological 
disturbance and is in a healthy state. 

Figure 3.  The spatial distribution of arthropod orders (A) and 
abundance (B) in relation to average tree diameter (DBH, cm) 
within the 3 sub-ecotypes (±.68 SD) . 

Introduction: 
• A latitudinal diversity gradient has long been observed  between 
tropical and temperate ecosystems1, with the Amazon Basin being 
the most rich tropical environment on Earth, containing as many 
as 11,210 tree species >10cm in diameter2  
• Floodplain ecosystems likewise contain a higher density of trees, 
in both number and species, than anywhere else in these tropical 
environments3 
• Arthropod diversity has been shown to correlate strongly with 
plant and animal diversity4, as well as overall ecological health.5  

• Our purpose is to understand the diversity, distribution, and 
dynamics amongst the 4 sub-ecotypes (Low Restinga, High 
Restinga, Bajial, and Palm Swamp) of the Peruvian Tahuayo 
River lowland floodplain forest by examining the integration 
between tree abundance and diameter at breast height (DBH), and 
arthropod diversity at ground level (Fig. 1 and Fig. 2A).   It is 
expected , then, that:  
          1) The tropical floodplain, specifically the Tahuayo River 
lowlands, should contain a higher diversity and abundance of 
trees than  their temperate counterparts; and 
          2) There should be higher arthropod diversity correlating 
with the density and diversity seen within tree species 
           
  

Table 1.   The number of distinct morphospecies within each order, 
collected  in each sub-ecotype  of the Tahuayo River floodplain.  Alpha 
diversity was calculated to be Bajial (B) = 41, Low Restinga (LR) = 49, 
and High Restinga (HR) = 73. Beta diversity was calculated to be 0.990 
between HR and  B, 0.993 between LR and B, and  0.996 between LR and 
HR.  
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Figure 1.  The half hectare (Ha) sites were part of the larger TRARC 2 km x 2 km  
trail grid  along the Peruvian Tahuayo River, within the Tamschiyacu Nature 
Preserve.  The High Restinga and Low Restinga were 50 m x 50 m plots, while  
the bajial half hectare was measured as 10 m from river, for 500 m in length. 

Future work: 
It is vital to all of us to preserve the lowland 
floodplain forest in a healthy state. Our goal is to 
develop a longitudinal study that establishes a 
baseline estimation of the tree and insect diversity 
within all four sub-ecotypes of the lowland 
floodplain forest, in hopes of improving  
understanding and subsequent management 
decisions.    
 

Arthropod Distribution in a Tropical Floodplain Ecosystem 
Noah Winters ‘15, Helen Rogers ’15, and Mentor Kathryn Edwards,  

Department of Biology, Kenyon College, Gambier, OH 

0 

0.05 

0.1 

0.15 

0.2 

0.25 

0.3 

0.35 

0.4 

R
el

at
iv

e 
Fr

eq
ue

nc
y 

Arthropod Orders 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

Low Restinga  High Restinga  Bajial 

A
rt

hr
op

od
 M

or
ph

os
pe

ci
es

 

327 374 700 

0 

50 

100 

150 

200 

250 

Low Restinga  High Restinga  Bajial  

A
rt

hr
op

od
 A

bu
nd

an
ce

 

Sub-Ecotype by Tree Abundance 

700 

Sub-Ecotype by Tree Abundance 

0 

50 

100 

150 

200 

250 

Low Restinga  Bajial  High Restinga 

A
rt

hr
op

od
 A

bu
nd

an
ce

 

Sub-Ecotype by Mean DBH 

20.08 20.74 21.44 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

Low Restinga  Bajial  High Restinga  

A
rt

hr
op

od
 M

or
ph

os
pe

ci
es

 

Sub-Ecotype by Mean DBH 

20.74 21.44 

Figure 2. Diagram of vertical insect distribution in the rainforest (A). The spatial 
distribution of arthropod morphospecies (B) and abundance (C) in relation to 
tree abundance/0.5Ha in each sub-ecotype. Total frequency of arthropod orders 
across all sub-ecotypes (D). 
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