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Abstract

Microhabitat preference of larval odonates is an important factor in the coexistence of the
two species, Ladona julic and Epitheca spinigera, studied during the summer of 2002 at
UNDERC- the University of Notre Dame’s Environmental Research Center in the Upper
Peninsula of Michigan. Laboratory microhabitat experiments were used to determine these
species’ microhabitat preferences and results were compared to a stmilar study by Dunlap
(2001). Microhabitat preferences will show how the Ladona julia and Epitheca spinigera
species coexist in close proximity to each other. L julia’s pattern of preference was: Lg
sticks/mud > Sm sticks/mud > Sm sticks/rocks > Lg sticks/rocks. F. spingera preferred
vegetation because of their morphological ability to cling to it. More specifically, they preferred
dead leaves to green grass vegetation. Microhabitat selection at time 0 was different than after
24hrs because in those 24hrs the larvae had a chance to explore and settle in their true preferred

microhabitat,
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two species 1n space. The four microhabitat substrates Dunlap used were chosen to be distinct
and sharply contrasting so were therefore somewhat course. This study will take Dunlap’s
microhabitat experiment and use a narrower range of similar microhabitats such as different
types of vegetation (grass, ferns, leaves) and varying sizes of sticks to precisely determine the
microhabitats of Ladona julia and Epitheca spinigera, two species that prefer very similar
microhabitats.

Ladona julia, the most abundant odonate in the region, is a shallow burrower that
inhabits decaying organic matter at the bottom of bog ponds and swampy bays (Walker and
Corbet 1973). Ipitheca spinigera is a sprawler that crawls over loose trash and timber at the
water’s edge and climbs projecting roots or sticks to transform (Needham 1929). Both species
are found closely associated in lakes and ponds with muddy or litter covered bottomns and 1t 1s the
difference in their microhabitat usage that allows them to coexist in ¢lose proximity to each
other. Microhabitat preferences of K. spinigera will be compared to the preferences of Dunlap’s
(. shurtleffi because that similar species is also a sprawler that inhabits bogs and boggy lakes
and prefers muddy or litter-covered lake and pond bottoms (Dunlfap 2001},

The aim of this study is to duplicate Dunlap’s experiment and see how a narrower range
of microhabitats can further segregate two odonate species in close proximity to each other. The
microhabitat the odonates settle in when first placed in a microhabitat arena, Time 0, will be
recorded to determine whether initial choice of microhabitat is based on a preterence or is purely
random, Tnitial microhabitat selection by the odonates will be compared to the final microhabitat
selection to see if the final selection is based on the imtial selection. If the odonate has no reason

to move from it’s hiding place in search of food then the final selection might be solely based on
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Microhabitat Experiments

Methods followed those used by Michael Dunlap (2001). Larvae were collected and held
without food for 24 hours prior to use. The experimental arenas, obtained from Michael Dunlap,

were 40.6 x 27.9 x 15.24cm plastic tubs containing a 1cm layer of sand and filled to 10cm with

untreated well water. Each arena was divided into 4 equal quadrants with aluminum flashing

into which mud, leaf, twig and sand substrates were added for the general run of both species.

Substrates used in three microhabitat

experiments
Quad | Quad | Quad | Quad
I I [l N
Gen run sand grass mud sticks
Lg Lg Sm Sm
L. julia sticks / | sticks/ | sticks/ | sticks/
mud rocks mud rocks
E.spinigera | leaves ferns grass mud

Figure 2——(a.) picture of experimental arena for the general run of both L. julia and E. spinigera.
(b.) Chart of all substrates used in the three microhabitat experiments.

The experiment was repeated for L. julia with substrates: large sticks/mud, small

sticks/mud, large sticks/rocks and small sticks/rocks. A 1em layer of mud was added to coat the
top of the 1cm sand layer then sticks or rocks (diameter 8mm-82mm) were added to the mud in

each quadrant. Large sticks (7-15mm) and small sticks (1-6mm) were added to each quadrant so

that the total diameter of all sticks was 50mm. The experiment was repeated for E. spinigera

with substrates: 1lcmmud, 5 ferns (Dryopfteris intermedia), 5 leaves (Quercus rubra) and a

handful of grass (Elodea canadensis).
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b General microhabitat preferences of c General microhabitat preferences of
. a p . ===
. L. julia
E. spinigera )
( rass—'—“m gand) {grass, mud, sticks, sand)
grass, mua, : T — : -
14 ] e — 2 R ~ IR
8 £
g 121 —BTime 0 £
g 101 |8 Time end =
2 oy 5
a 6+ ©
T 4 *
3% 2
0 ; ) i
grass mud sticks sand grass mud sticks sand
Substrate Substrates

Figure 3—(a.) Microhabitat selection at times 0 and 24hrs for both species differs from random with p values ranging
from 0.005-0.5. (b.) E. spinigera preferred mud and grass equally at time 0 but preferred grass almost 2:1 to sticks after
24hss. (c.) L. julia preferred mud (1.4:1 to sticks) at time 0 but preferred sticks almost 2:1 to mud after 24hrs,

| Microhabitat Experiments specific to

4a-L L. julia and E. spinigera general preferences
Time 4 Differ
Species Substrates (m) Georr | df P rens Lr_?_im
* ranaom
. g mud/L8, mud/S8
L. julia rocks/L8,rocks/SS 0 0560 | 3 895 | 36 No
“ “ end 2.541 3 0.5 36 Yes
- mud (LS+SS)
- L. julia rocks (LS+SS) 0 0.056 1 295 36 No
4a-F “ end 2.038 1 0.5 36 Yes
E. spinigera l:;tg;’f;;zs 0 6.762 3 0.5 70 Yes
‘ « end | 15391 | 3 | 0.005 | 70 | Yes
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experiment, k. spinigera preferred leaves at both times 0 (1.6:1 to ferns) and 24hrs (2:1 {0 grass)
(Geon24m=15.391, df=3, p<0.005) (Figure 4 a,b). Usually in the grass or leaves they were found
pressed between blades of grass or upside down between leaves,

L. julia preferred mud at time O (Geor, 0=10.117, df=3, p<0.025) but strongly preferred
sticks atter 24hrs (Geyr, 20m=14.254, df=3, p<0.005) (Figure 3 a,b). The 2™ more specific
microhabitat preference experiment indicated that selection is random at time 0 but differs trom
random at 24 hrs with L. julia preferring large sticks on mud with small sticks on mud a close 2™
{Giorr, 2nrs=2.541, df=3, p<0.5) In combining preferences for large and small sticks and looking
just at mud vs rocks, selection is random at time 0 and differs from random at 24hrs with a
preference of mud 2:1 to rocks (Geon, 240s=2.038, df=1, p<0.5) (Figure 4a,c11). At both times 0
and 24hrs L. julia preferred large sticks on mud 1.4:1 to small sticks on mud. Upon addition to
an arena L. julic larvae swam to the bottom and immediately tried to burrow into the mud.
Usually they were tound dug in the mud under a stick, which provided extra cover. Both species

concealed themselves upon addition to the arenas and very rarely were any found in the open.

Discussion
As Dunlap 2001 showed, this study also demonstrated that Ladona julia and Epitheca
spisigera have strong microhabitat preferences and it is these preferences that allow the two
species to segregate in space even though they live in close proximity to each anotber. At time 0
of the general microbabitat experiment 54% of L. julia burrowed into the mud and 38% were
found in the sticks, Afler 24hrs only 33% burrowed in the mud and 63% of L. julie were under
sticks (Figure 3¢). This seems to indicate that L. julic has a preference for mud in the short term

and sticks in the long term. This short-term preference could have been due to the stress of being |
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inserted larva—hence why the original preference was random. L. julia preferred a mud
substrate to rocks because the rocks did not allow them to sufficiently burrow into the mud. In
the cases where the larvae were found on the rocky substrate they would pull sticks onto
themselves or wedge themselves in between a stick and a rock. This was observed more often
with the smaller sticks (1-6mm diameter), because they were easier to move than the larger
sticks, and 1s suggestrve in the trend (figure 4c) tha; shows larvae on rocks preferring small sticks
to large sticks (7:5). This also suggests why large sticks (mud+rocks) were preferred to small
sticks (mud-+rocks) at T=0 (p<0.5) and why this number for large sticks/rocks dropped by half at
24hrs. At T=0 the larvae could see the larger sticks better and that they offered more shelter so
these were chosen. Large sticks on rocks were not 1deal because (1) larvae couldn’t burrow mio
the mud and (2) larvae couldn’t compensate for not being able to burrow by pulling sticks around
them because the sticks were too large or heavy to be moved. The trend for the larvae that chose
mud shows that they also chose large sticks (14:10). If they could burrow into the mud then it
wasn’t necessary to have small sticks to pull around them so burrowing in mud under large sticks
was preferred because it offered the most cover of all the combinations. The order of preference
is:  Lg sticks/mud > sm sticks/mud > sm sticks/rocks > lg sticks/rocks.

At time= 0, of the general microhabitat experiment, 41% of L. spinigera swam directly to
the grass while 44% covered themselves in mud (p<0.3). After 24hrs 50% were found in the
grass and 27% in sticks. This is consistent with Dunlap’s (2001) microhabitat lab experiment
that found 78% of C. shwrdeffi in the leaves. Grass was used in this study’s general run instead
of leaves because the aquatic grass was the most abundant vegetation af the study site where the
larvae were collected. K. spinigera’s preference of mud, grass and sticks supports their

classification as sprawlers that le on the surface of sediment or amid drifted bark and leaves and
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sticks/rocks > Lg sticks/rocks. Mud was preferred most strongly over rocks and while on mud
large sticks were preferred over small sticks because they offered the most cover. If on rocks
though, where 4 larva couldn’t burrow, small sticks were preferred over large sticks because they
could be moved and held closer to the larva’s body imitating a “burrowed” situation, E. spingera
preferred vegetation because of their morphological ability to cling to it. They prefer dead leaves
over green grass indicating that although some may be found in their natural environment
climbing in the grass, it is more Iikely they spend more time among the dead leaf litter at the
bottom of the lake. These features of the two species’ microhabitat preferences explain how they
are able to coexist while living in close relation to each other. In future experiments it would be
interesting to see the effects of different substrates or even a combination of substrates. . like the
stick size vs mud and rocks experiment. For /2. spinigera it would be interesting to see the
effects color of the leat substrates has on microhabitat preference. This could determine whether
it 13 the texture of the leafl or the camouflaging property that the larvae prefer.

Odonates are of great economic importance. No known species of dragontly is a pest and
larval dragonflies function as population regulators in aquatic ecosystems. Unsuccesstul
attempts have been made to use adults to control mosquito populations. Although this attempt
has proved unsuccessful, further behavioral research could lead to discoveries in how touse
dragonflies to reduce populations of pest or disease-causing mosquitoes (Arnett, 2000),
Determining larval microhabitat preferences would be a step in reducing these mosquito
populations. I the researchers knew which species of larval odonate were found in the vicinity
of the mosquitoes then they could limit their study to only adults that would be emerging near

the mosquitoes and, subsequently, eating them.
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