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Abstract.
Tropical island streams are unique ecosystems different from their
continental counterparts in many ways. The differing ecology of these two different stream
systems may result in differing processes of decomposition not only for Hibiscus leaves,
but other allochthonous energy sources including Hibiscus flowers and Syzygium fruit.
Field experiments assessing differences in decomposition across organic input type as well
as the microbial contributions to decomposition on a set of tropical island streams offered
insight into these differences. The Hibiscus flowers had the fastest rate of decomposition,
followed by the Syzygium fruit, and lastly the Hibiscus leaves. This finding challenges the
idea that leaves are the most important allochthonous input for tropical island streams and
implies that other inputs may also be important energy sources. Specifically, the higher
energy density and nutrient content of Syzygium fruit may have led to it being a preferred
input for stream communities. Microbial impacts to decomposition followed the expected
trends for leaves, making up a large proportion of total decomposition. However,
microbial impacts were not significant to overall decomposition of Syzygium fruit or
Hibiscus flowers, implying that invertebrate shredders may have a larger role in the
decomposition of non-leaf inputs on tropical island stream systems than previously
thought.
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INTRODUCTION
Streams and rivers are important aspects of
forests, providing habitat for a large array of
plants, animals, and microbes. Among
different freshwater stream systems, a great
amount of variability can exist based on local
climate, nutrient content, altitude, and a
plethora of abiotic and biotic factors. Despite
this, continental rivers and streams share
similar paths of development, and have
achieved
commonality
worldwide
in
characteristics including slope of profile,
branching
pattern(order),
meander
wavelength, and floodplain in relation to
volume of discharge (e.g. Gordon et al. 1992).
However, tropical island stream systems
follow a distinctly different pattern of
development closely linked to the age of the
island on which they occur (Craig 2003).
Amongst these, true oceanic islands are
defined as those characterized by an initial
phase of formation followed by eventual
erosion, subsidence and development of
fringing coral reef around the perimeter
(Smith, 2003). In addition, seasonality in
tropical latitudes is defined by a variation in
hydrology rather than temperature (Lewis

2008). Because of this, tropical stream systems
share
similarities
based
on
climate,
geomorphology, landscape evolution, and
geological history that allows them to be
studied as a cohesive group (Boulton et al.
2008).
Freshwater streams and rivers in the
tropics
are
recognized
as
important
ecosystems, home to a rich range of vertebrate
and invertebrate communities (Smith 2003;
Weliange 2017). Compared to continental
streams, aquatic insects are not major
components of Pacific Island Stream
communities (Resh and de Szalay 1995, Craig
2003). These streams are instead dominated by
marine-derived diadromous taxa like fish,
shrimps and snails (Benstead 2009). Freshwater
communities are supported by energy from
two sources: autochthonous (aquatic vascular
plants within the stream) or allochthonous
(riparian trees and shrubs) (Webster and
Benfield 1986). Decomposition is a critical
process in tropical stream ecosystem energetics
that occurs through a predictable sequence of
events, beginning with an initial rapid leaching
phase of water-soluble elements, followed by
colonization by micro-organisms in the form of
bacteria and fungi, and subsequent mechanical

breakdown
by
invertebrate
shredders
(Wantzen et al. 2008). Tropical stream
communities may differ from their temperate
counterparts because of lower densities of
shredders (Bass 2003) which may mean that the
proportion of decomposition carried out by
microbes vs. shredders may be different, and
the microbial contribution may be higher in
tropical systems than in continental stream
systems, making this process an interesting one
for study.
Stream food webs obtain energy from
organic matter from various sources, which
provide the basis of many of these food webs
(Wantzen 2008). The decomposition of leaf
litter, a common allochthonous input for many
streams, has been extensively studied in both
tropical and continental streams (Tenkiano and
Doumbou 2017). This may have been due to the
relatively low biomass, local occurrence, or
high temporal variation of leaves (Wantzen et.
al 2008). Leaf litter is also the most common
kind of organic input found in streams, so that
may contribute to why it has attracted the most
attention (Wantzen et al. 2008). However, leaf
litter is not the only kind of input for tropical
freshwater streams. Based on initial surveys
conducted on the island of Moorea, French
Polynesia, it appears that fruits and flowers are
also present as common allochthonous inputs
for the island stream communities. Compared
to leaf litter, organic inputs like fruit and
flowers may decompose in different ways due
to nutrient density and may elicit a different
kind of response from stream microbes and
invertebrates. Although leaf litter is the largest
input by quantity, other allochthonous inputs
may also be important sources of energy for the
in-stream food web. With different kinds of
inputs to choose from, the stream organisms
may demonstrate preferences for certain kinds
of input over others, which may influence the
decomposition of different kinds of organic
matter in tropical island streams.
The present study was conducted in an
attempt to assess how different classes of
allochthonous inputs decompose in tropical
freshwater streams on the island of Moorea,
French Polynesia. The objectives of this study
are to: (a) assess how different kinds of organic
matter decompose in tropical island streams,
(b) compare how microbial vs. invertebrate
stream
communities
contribute
to
decomposition, and (c) identify what kinds of
organisms
are
actively
involved
in
decomposition for different organic matter
inputs.

METHODS
Study sites
This study was conducted in 5 stream sites
within the Opunohu watershed on the island of
Moorea, French Polynesia. Moorea is a volcanic
island and is one of the windward islands of
the Society Island archipelago. The Opunohu
watershed was selected due to its relatively
undisturbed state, and I selected only higher
elevation sites (i.e., 200-255m) for this study.
This variable was kept constant in order to
minimize effects based on factors that may vary
by elevation. All selected sites maintained a
water temperature of 73-74°F and canopy cover
of 82-96% for the duration of the study.

Map based on diagram from Resh (1990).
Collection and preparation of organic matter
A preliminary field survey helped to
determine which specific kinds of organic
matter from each of 3 matter types (leaves,
flowers, and fruits) were most likely to fall into
the stream. Based on this survey, I selected
Hibiscus leaves, Hibiscus flowers, and Syzygium

fruit as the allochthonous inputs for this study.
All organic matter was prepared with the goal
of replicating as close to natural deployment
conditions as possible. In order to achieve this,
the organic inputs were collected from the
rainforest over a 48 hour period of time and
placed in Ziploc bags sealed immediately after
collection to prevent moisture loss. These bags
were refrigerated within 2 hours of collection
in order to maintain freshness until
deployment.
For most leaf litter studies, biomass loss is
assessed by comparing the dry weight of the
leaf litter before deployment and after
collection. However, this method has only been
used with leaf litter and its viability with other
organic matter types has not yet been proven
effective. Fruits and flowers may be irreparably
altered if oven dried prior to deployment, and
more importantly, any alterations to the
material may result in a skewed response from
stream communities, thereby confounding the
results of this study. In order to eliminate the
potential for these effects, all organic material
was deployed fresh and a background
experiment was conducted to derive a linear
regression model to back-calculate the dry
weight of the fresh material. (following Jackrel
and Wootton 2014) This can be found in
Appendix A.

Bag deployment
The packets were distributed in pools
within 5 stream sites in groups of 3. During
deployment, a thick nylon fishing wire was
used to tie a rock to both ends of each
deployment packet. This allowed the packet to
sink to the bottom of the pool where it was
deployed and prevent bag loss due to flash
flooding. Each packet was also tied to a nearby
tree to further protect against bag loss. The
purpose of having 3 packets at each stream site
was to allow there to be 3 distinct pickup times
in order to track the progression of
decomposition
over
time.
The
field
components of this study were conducted from
October 20 , 2017 – November 13 , 2017, for a
total of 24 days. Thirty bags were picked up
after 6 days (pickup 1), 12 days (pickup 2), and
24 days (pickup 3).
th
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Field observations
Around 2-3 days prior to each pickup,
observations were recorded over a 10 minute
period of time for each packet of bags to be
picked up. This was done in order to
characterize the various kinds of stream
organisms that might be contributing to the
decomposition of the allochthonous inputs at
each site.

Bag preparation and packing for deployment
Decomposition quantification
All of the bags used in this experiment
were hand-cut and sewn together using thin
transparent nylon fishing line. The dimensions
of each bag were 15cm x 25 cm, with 45 bags
being composed of fine mesh (0.25mm sized
openings) and 45 composed of coarse mesh
(154mm sized openings). The fine mesh was
used in order to isolate the microbial
contributions to decomposition whereas the
coarse mesh was used to allow all stream
organisms to access the material inside. This
allowed
me
to
compare
microbial
decomposition to overall decomposition across
the three organic matter types that I tested.
After the individual bags had been sewn, they
were strung into packets of 6 bags each. Each
packet of bags consisted of 3 fine mesh bags
and 3 coarse mesh bags, with each mesh type
containing Hibiscus leaves, Hibiscus flowers,
and Syzygium fruit. This resulted in a total of 15
deployment packets (each with 6 bags).
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Upon retrieval, bags were transported to
the lab for processing. Specifically, all
remaining organic matter was removed
carefully from the bags and checked for visible
organisms. If organisms were found, they were
identified and recorded. This step is to ensure
that only microscopic organisms were entering
the fine mesh and to gather information about
which organisms could find their way inside
the coarse mesh. If any organisms were found
on the bags or the organic material, they were
removed, identified and recorded before being
returned to the original stream site where they
were found. After this, I blot dried all of the
organic matter from the bags and weighed it. I
re-weighed the material after 24 hours of air
drying and compared this weigh to my backcalculated dry weight in order to determine the
% mass lost for each bag.

Statistical analyses

pickup(F = 8, p ≤ 0.01) but not for the 24 day
pickup(F = 4, p > 0.05). (Fig. 1)
I further quantified the directionality of
these differences using a Tukey Honest
Significant Differences(TukeyHSD) test, from
which I found that the largest gap in % biomass
loss at the 6 day pickup was between the
Syzygium fruit and Hibiscus flowers (diff =
0.445, p ≤ 0.001), where the flowers had a mean
% biomass loss that was almost twice as large
as the mean % biomass loss for the fruit. The
second largest difference was between the
Hibiscus leaves and Syzygium fruit (diff = 0.307,
p ≤ 0.001), and the smallest difference was
between Hibiscus leaves and flowers(diff =
0.138, p ≤ 0.001). The results of this test indicate
that for the 6 day pickup, flowers had the
largest % biomass lost (mean=98.8%), followed
by leaves (mean=85.0%), and subsequently
fruit with (mean=54.3%).
I also analyzed the data from the 12 day
pickup with the TukeyHSD test, which
revealed that although there was an overall
statistically significant difference in % biomass
loss amongst all 3 organic matter types, this
difference is mostly due to that between
Syzygium fruit and Hibiscus flowers. The
(2, 27)

(2, 17)

I performed many one-way Analysis of
Variance(ANOVA) tests (Ambrose et. al 2002)
in R(R 2016) in order to test the differences in %
mass lost between organic matter types and
between mesh bag type. The response variable
for the ANOVA tests was the % biomass loss. I
also used a Tukey test HSD test to determine
the matter types between which there were
significant differences. Bar plots and linear
regressions of the percent biomass loss were
created using the ggplot2 package in R
(Wickham 2009).
RESULTS
Differences in decomposition across organic matter
type
One-way ANOVA tests amongst the three
different kinds of organic matter tested
(Hibiscus leaves, Hibiscus flowers, and Syzygium
fruit) for 3 pickup times revealed that there
were statistically significant differences
observed in % biomass loss for the 6 day
pickup(F = 47, p ≤ 0.001) and the 12 day
(2, 27)

FIG 1. Boxplot comparing differences in Percent Loss in Mass for the 3 organic matter types
tested (flower=Hibiscus, fruit = Syzygium, leaf =Hibiscus) for 6 day, 12 day and 24 day pickup times.
This bar plot is a visual illustration for the results of my ANOVA and TukeyHSD tests for total
decomposition. The line at the center of each box represents the median value, and within the box
is the interquartile range. The ends of the whiskers represent 95 percent of the data and individual
dots represent outliers.

FIG 2. Hibiscus Flower Decomposition.
Boxplot comparing differences in Percent
Loss in Mass for Hibiscus Flowers between
microbial decomposition (indicated by the
fine mesh type) and overall decomposition
(indicated by the coarse mesh type) for 6 day,
12 day and 24 day pickup times. The line at
the center of each box represents the median
value, and within the box is the interquartile
range. The ends of the whiskers represent 95
percent of the data and individual dots
represent outliers.
TukeyHSD analysis showed that the fruit lost a
significantly larger % of its biomass than the
flowers (diff = 0.208, p ≤ 0.05) but not more than
the leaves (diff = 0.093, p>0.05). It also showed
that the flowers did not lose significantly more
biomass than leaves (diff=0.093, p>0.05).
Although the differences in % biomass loss
between leaves and other matter types was not
significant, there was a visibly larger %
biomass loss for leaves compared to flowers
than for leaves compared to fruits. The results
of this test indicate that for the 12 day pickup,
Hibiscus flowers had the largest % biomass loss
(mean=99.9%), followed by the Hibiscus leaves
(mean=88.4%), and Syzygium fruit with the
least % biomass lost(mean=79.1%).
The data from the 24 day pickup was not
statistically significant across all 3 matter types,
however a TukeyHSD test revealed slightly
different results. The test showed that the%
biomass loss for fruit was significantly larger
than that for flowers(diff=0.105, p>0.05). There
were no other significant differences amongst
matter types, however there was visibly a
larger difference in biomass loss between
leaves and fruit compared to leaves and
flowers. The results of these tests for the 24 day
pickup indicate that the Hibiscus flowers had
the largest % biomass loss (mean=100%),
followed by the Hibiscus leaves (mean=94.1%),
and Syzygium fruit with the least % biomass
loss (mean=94.0%).

FIG 3. Hibiscus Leaf Decomposition.
Boxplot comparing differences in Percent
Loss in Mass for Hibiscus leaves between
microbial decomposition (indicated by the
fine mesh type) and overall decomposition
(indicated by the coarse mesh type) for 6 day,
12 day and 24 day pickup times. The line at
the center of each box represents the median
value, and within the box is the interquartile
range. The ends of the whiskers represent 95
percent of the data and individual dots
represent outliers.

FIG 4.
Syzygium Fruit Decomposition.
Boxplot comparing differences in Percent
Loss in Mass for Syzygium fruit between
microbial decomposition (indicated by the
fine mesh type) and overall decomposition
(indicated by the coarse mesh type) for 6 day,
12 day and 24 day pickup times. The line at
the center of each box represents the median
value, and within the box is the interquartile
range. The ends of the whiskers represent 95
percent of the data and individual dots
represent outliers.
Invertebrate vs. microbial decomposition
In this study, fine mesh was used to isolate
microbial contributions to decomposition and
coarse mesh was used to assess the effects of

total decomposition on different organic matter
types. Nine One-way ANOVA tests were done
comparing decomposition between coarse and
fine mesh for each of the 3 different input types.
(Fig. 2-4)
For the 6 day pickup, there was a
statistically significant difference in % biomass
loss between mesh type for Hibiscus flowers(F
= 20, p ≤ 0.01) and Syzygium fruit(F = 9, p ≤
0.05), but not Hibiscus leaves(F = 2, p > 0.05).
The average % biomass loss for flowers was
99.8% in coarse mesh an 97.8% in fine mesh. For
fruit, it was 66.7% in coarse mesh and 41.9% in
fine mesh. This shows that at the 6 day time
point for flowers and fruit, % biomass loss was
significantly larger for overall decomposition
than the microbial alone, whereas for leaves it
was not statistically much different.
At the 12 day pickup, there was a
significant difference in % biomass loss
between mesh type for Syzygium fruit(F = 8, p
≤ 0.05) but not Hibiscus leaves (F = 3, p > 0.05)
or flowers(F = 0.2, p > 0.05). The average %
biomass loss for fruit was 91.9% in coarse mesh
bags and 66.3% in the fine mesh bags. Fruit was
the only material type for which % change in
biomass was larger for overall decomposition
compared to microbial decomposition. Flowers
and leaves showed no significant differences
between the two types of decomposition.
For the 24 day pickup, there were no
significant differences in % biomass loss
between mesh type for Hibiscus leaves (F = 4,
p > 0.05) or Syzygium fruit(F = 0.15, p > 0.05).
Due to the impact of missing bags from the last
pickup, I was unable to run an ANOVA test on

the Hibiscus flowers for mesh type, but visual
analysis showed that on average, 100% of the
flowers had completely decomposed in both
fine and coarse mesh by this time point. This
means that there was no significant difference
between decomposition type for any of the 3
input types for the third pickup.

(1,

8)

(1, 8)

Organism analysis

(1, 8)

(1, 8)

(1, 8)

(1, 8)

(1, 5)

(1, 4)

TABLE 1. The activity of Macrobrachium
spp. (Palaemonidae) on each bag type for all
pickups.
Bag

Coarse
leaf
Coarse
flower
Coarse
fruit
Fine
leaf
Fine
flower
Fine
fruit

There were quite a few organisms
observed interacting with the decomposing
packets at each stream site. Table 1 shows the
activity of the shrimp Macrobrachium
spp.(Palaemonidae), the organism observed
most frequently, on each bag type across
pickups. More shrimp(n=49) are found around
the fine mesh bags compared to the
coarse(n=14).
One Thiara granifera(Thiaridae) individual
was found on a leaf from a coarse bag during
pickup 2. This indicates that snails have the
ability to enter the coarse mesh. There were
also many Diptera(Chironomidae) larvae found
on the organic material solely during the 24 day
pickup (Table 2), with much higher numbers of
larvae found on the leaves compared to other
matter types. Amongst the leaves, the largest
amount of Diptera larvae were found on the
fine mesh bags.
Lastly, scrapings from the surface of all of
the bags revealed evidence of bacterial
colonization for both fine and coarse mesh bags
for all time points.
In addition, the 24 days results were
affected by a few different external factors. A
large flash flood occurred around days 19-21,
which resulted in a loss of a few of my organic
matter bags. A total of 10 bags were lost from
the third pickup, which means that 33% of my
data from the last pickup was lost.

#
on
top
of
bag
0

#
inside

#
actively
shredding

Total

4

0

4

Bag Type

# of larvae

1

0

0

1

Coarse leaf

11

3

5

1

9

19

0

1

20

12

0

0

12

Coarse flower
Coarse fruit
Fine leaf
Fine flower
Fine fruit

0
0
51
0
2

15

0

2

17

TABLE 2.
The amount of Diptera
(Chironomidae) larvae found on each bag type
for all pickups.

DISCUSSION
I discovered that there were distinct
differences in the decomposition rates amongst
the 3 inputs that I tested. The results of the 6
day pickup indicate that for % loss in biomass,
the Hibiscus flowers had the greatest % loss,
followed by the Hibiscus leaves, and
subsequently the Syzygium fruit. Referring
back to the stages of decomposition in tropical
island systems (Wantzen et al. 2008), this first
pickup may represent the initial two stages of
the process, which include a rapid leaching of
water soluble elements and bacterial
colonization of organic material. This process
has been extensively studied for the leaves, but
the results for flowers and fruit are unique.
As early as Day 6, the Hibiscus flowers had
lost an average of 98.8% of their biomass, which
is quite close to complete decomposition.
Subsequent pickups showed percentages of
99.% for 12 days and 100% for 24 days. This
reveals that once allochthonous inputs of
Hibiscus flowers fall into the stream, they are
readily taken up by stream organisms within
the first few days. This indicates that these
flowers might be valuable sources of energy for
the stream communities due to their rapid
consumption. Traditionally, flowers are

FIG 5. Boxplot comparing differences
in Percent Loss in Mass for Overall
Decomposition (Coarse mesh only) for the 3
organic matter types tested (flower=Hibiscus,
fruit = Syzygium, leaf =Hibiscus) for 6 day, 12
day and 24 day pickup times. This bar plot is a
visual illustration for the results of my ANOVA
test for total decomposition. The line at the
center of each box represents the median value,
and within the box is the interquartile range.
The ends of the whiskers represent 95 percent
of the data and individual dots represent
outliers. There are linear regression lines
plotted for each organic matter type in order to
visualize the differences in rates of mass loss
over time.

thought to be low impact allochthonous inputs
due to the assumption that less flowers make
their way into streams. This may be true upon
observation since flowers are not seen very
often in running streams, but this observation
may simply be a reflection of that fact that
flowers have a very fast rate of decomposition,
as shown by this study. In fact, they may be a
more important allochthonous input than
previously thought, especially because of a lack
of seasonal flowering time in the tropics.
Hibiscus trees on Moorea flower year-round,
and this means that the potential for these
flowers falling into the stream throughout the
year is fairly high, meaning that they may be
providing a larger amount of energy to stream
systems over longer periods of time.
The Syzygium fruits studied also
decomposed in a different way compared to
leaves. For the first pickup, the fruit had the
smallest % loss in biomass, with an average of
54.3%. By 12 days, 79.1% of the biomass had
been lost, and by 24 days, 94.0%. This reveals
that the fruits did not face as much initial
leaching as did the leaves, which had lost an
average of 85.0% of their biomass in the first 6
days. This may mean that there were more
water soluble elements that leached out of the
leaves rather than the fruit. The smaller %

FIG 6. Boxplot comparing differences
in Percent Loss in Mass for Microbial
Decomposition (Fine mesh only) for the 3
organic matter types tested (flower=Hibiscus,
fruit = Syzygium, leaf =Hibiscus) for 6 day, 12
day and 24 day pickup times. This bar plot is a
visual illustration for the results of my ANOVA
test for microbial decomposition. The line at the
center of each box represents the median value,
and within the box is the interquartile range.
The ends of the whiskers represent 95 percent
of the data and individual dots represent
outliers. There are linear regression lines
plotted for each organic matter type in order to
visualize the differences in rates of mass loss
over time.

biomass loss in the Syzygium fruit by day 6 may
also be a reflection of the tough outer skin on
the fruit, which could have made the leaching
a longer process. However, it is known that
bacterial colonization had at least begun by the
6 day pickup, so that means that all of the bags
had at least reached the second decomposition
stage by the 6 day pickup.
The Hibiscus flowers decomposed much
faster than either Syzygium fruit or Hibiscus
leaves, however the differences in rates of
decomposition amongst these latter 2 inputs
yields further insight. Linear regression
analysis was used to determine the rates of
decomposition for both the leaves and fruit.
This showed that after the initial leaching of
water soluble elements, fruit decomposed at a
faster overall rate than leaves for both
microbial
decomposition
and
overall
decomposition.
For
solely
microbial
decomposition, the fruit decomposed at a rate
of 2.491% mass loss/day whereas leaves
decomposed at a rate of 0.404% mass loss/day.
For
overall
decomposition,
the
fruit
decomposed at a rate of 1.512% mass loss/day
and the leaves decomposed at a rate of 0.641%
mass loss/day. (Fig. 5-6) This could indicate
that the Syzygium fruit may be seen as a more
valuable allochthonous input to stream
communities, both microbial and invertebrate,
than leaves. Although leaves are the most
common input based on total biomass in most
tropical stream systems (Wantzen et. al 2008),
they may be less valuable individually due to a
relatively lower energy density. To contrast,
fruit may provide a rare burst of highly energy
dense material which may also provide a
different nutrient content compared to leaves.
Just as a human body functions best on a
variety of different nutrients and minerals, a
stream may also benefit from rarer elements
from allochthonous inputs of fruit, making
them valuable.
After the initial leaching phase, both fruits
and flowers went through the latter phases of
decomposition, which includes invertebrate
shredding and mechanical breakdown of
organic material. This step was restricted for
half of the samples using fine mesh bags, the
results of which reveal that the impact of
microbes to overall decomposition is quite
large on tropical island stream ecosystems.
For the Hibiscus flowers, there was a
significant difference in % mass loss between
coarse and fine mesh only for the 6 day pickup
but not for the 12 or 24 day. However, the
reason for a lack of difference in the 12 and 24
day pickups is because >99% of the biomass

had decomposed for flowers in both fine and
coarse mesh for those pickups, so it doesn’t
represent any further decomposition. Due to
their fast rate of decomposition, the flowers
may be going through the stages in quick
succession. Because there is a significant
difference between bacterial and overall
decomposition, I can assume that the shredders
must have gotten to the flowers in the coarse
mesh early on and decomposed a significant
amount of the flower material before the 6 day
pickup. There was less % mass loss in the fine
mesh, indicating that the microbial impact to
flower decomposition is not a significant part
of overall decomposition. The leaves and
flowers present different results.
For Hibiscus leaves, there were no
significant differences in percent mass loss
between coarse and fine mesh for any of the
three pickups. This finding supports the idea
that microbial contributions to decomposition
make up a large portion of decomposition in
island stream systems. However, it must be
noted again that most island stream
decomposition studies have only been done on
allochthonous inputs of leaf litter, so it seems
highly plausible that the result of this leaf litter
decomposition would fall in line with the many
leaf litter decomposition experiments that have
preceded it. However, unlike leaves, fruits do
not show as high of a microbial impact to total
decomposition and present results different
from the typical model.
For fruits, there was a significant difference
in the % biomass loss between coarse and fine
mesh for the 6 day pickup and the 12 day
pickup but not the 24 day pickup. However,
the lack of a significant difference in the 24 day
pickup may have been due to the fact that all of
the fleshy fruit material had been decomposed
by that day and there were only tough
Syzygium pits left in all of the bags at the very
end. So, looking at the pickups for which there
was actively decomposing matter, the
microbial contributions to total decomposition
were not a significantly large proportion of the
total decomposition. This deviates from the
results of Hibiscus leaf decomposition and
challenges the idea that there is greater
microbial decomposition within tropical
stream systems. Typically, tropical island
streams
have
smaller
total
shredder
populations
than
their
continental
counterparts, especially due to a lack of high
amounts of insects. Perhaps the shredders are
having a larger impact on fruit decomposition
than leaf decomposition due to the presence of

an organic material with a higher energy
density than leaves.
From observations and analysis of
organisms found on or within the bags, it
seems as though shrimp are the largest
shredder population within the streams
studied. Most shrimp were observed resting on
the fine mesh bags, and some were seen
actively shredding material on both mesh
types, consuming bacteria growing on top of
the fine mesh bags, and consuming deployed
organic material in the coarse mesh bags.
Shrimp were also observed inside the coarse
mesh bags, further confirming that they had
full access to the organic material inside. In
addition, the presence of many Diptera larvae
on the leaves may indicate that they provide a
habitat for larvae development in the stream.
The fact that a lot more larvae were found in
the fine mesh bags could be because it was
easier for the larvae to get stuck inside the fine
mesh compared to coarse mesh.
Conclusion
Overall, the vast majority of knowledge
regarding the impact of allochthonous inputs
within tropical island streams is based off of
leaf litter studies, despite there being other
allochthonous inputs that may have their own
unique impacts on stream communities. This
study found that the fast rate of decomposition
within Hibiscus flowers may be causing their
quick disappearance from streams, maybe so
much so that we don’t realize how much of an
impact flowers may truly be having on stream
communities. In addition, it was also found
that stream communities consume Syzygium
fruit at a faster rate compared to the Hibiscus
leaves, perhaps due to a higher energy density
and different nutrient composition.
The results of the microbial decomposition
study indicated that both Hibiscus flowers and
Syzygium fruit were not as heavily impacted by
microbial communities as Hibiscus leaves. The
leaf results support a commonly known theory
that microbial impacts are fairly large on
tropical island streams, but the flowers and
fruits both have differing results that may
indicate that decomposition may be vastly
different within the same stream environments
for different allochthonous inputs. Much of
what is known about the impacts of
allochthonous inputs for tropical island
streams is based on leaf litter, but it is wrong to
assume that this is the only input that matters.
In addition, the differences between how
various kinds of allochthonous inputs

decompose go further than just the local stream
environment.
The
products
of
the
decomposition studied here are coarse and fine
particulate organic matter, which, for tropical
island streams like those on Moorea, will
eventually get carried out to an estuary and
into the ocean. The results of decomposition in
tropical freshwater streams have the potential
to impact not only the local stream
environment, but estuary environments as
well.
Future directions
This study revealed that there is a lot that
we do not know about how organic matter
other than leaves decomposes in tropical island
streams. I would like to see further exploration
of the decomposition of other allochthonous
inputs,
including
differences
in
the
decomposition of native vs. invasive species of
flowers and fruits to see of that makes any kind
of difference in the stream response. It may also
be interesting to see the effects of elevation on
allochthonous decomposition, since the stream
conditions further down the mountain may be
very different and will have different microbial
and invertebrate communities compared to
high elevation sites.
Due to time constraints, I was unable to test
this, but a study comparing the pristine
Opunohu watershed to a different watershed
with more human impact might yield
interesting results. Of special interest may be
the streams that run along farms where fruits
trees are planted right along the stream banks.
These areas may have different kinds of fruit
falling in, affecting the streams in their own
ways. Farmed foods on Moorea change over
time, and these changes may impact what falls
into the stream, which may result in changes to
stream community compositions over time.
Just on the island of Moorea, there is a lot that
can be explored regarding allochthonous input
decomposition and I urge researchers to look
into this fascinating area of study.
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APPENDIX A: Background Experiments for back-calculation of hydrated dry mass from fresh mass for
Hibiscus leaves, Hibiscus flowers and Syzygium fruit
For this background experiment, all organic material was collected and preserved in the same way as was
done for the deployed organic matter in order to minimize error due to differences in handling. The organic
matter used to create these regressions was hydrated for 24 hours, and subsequently dried for 24 hours
before being weighed.

Figure A1. Regression of initial fresh Hibiscus leaf mass against the same leaves after being submerged in
water for 24 hours and dried for 24 hours after that. (R = 0.9606, Hydrated Dry Leaf Mass=1.37040(Fresh
Leaf Mass) + 2.29417)
2

Figure A2. Regression of initial fresh Hibiscus flower mass against the same flowers after being submerged
in water for 24 hours and dried for 24 hours after that. (R = 0.9477, Hydrated Dry Flower Mass=1.0239(Fresh
Flower Mass) + 3.3037)
2

Figure A3. Regression of initial fresh Syzygium fruit mass against the same fruits after being submerged in
water for 24 hours and dried for 24 hours after that. (R = 0.9731, Hydrated Dry Fruit Mass=1.15326(Fresh
Fruit Mass) – 2.32060)
2

APPENDIX B: Deployment Setup

The first number indicates the stream site, and the second number denotes pickup time (pickup 1 = 6 days,
pickup 2 = 12 days, pickup 3 = 24 days). Green represents fine mesh bags and grey represents coarse mesh
bags. L=Hibiscus leaves, W=Hibiscus flowers, F=Syzygium fruit

APPENDIX C: Photographs of all Study Sites
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