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Since 1988, the junior author (LJD) has studied the Cahaba lily or rocky shoals spiderlily, Hymenocallis coronaria
(LeConte) Kunth, an iconic member of the amaryllis family native to central Alabama, Georgia and South Carolina.
There it grows in the rocky shoal habitats of rivers and streams above the Fall Line, which is the geologic boundary
between the shallower streams of the uplands and the more navigable rivers of the coastal plain.  Its largest, most
studied, and most revered populations are in Bibb County of central Alabama, where a Cahaba Lily Festival has been
held by the town of West Blocton since May 1990 (Davenport, 1996). 

In the spring of 1996, Larry received photographs from a Festival participant that documented the occurrence of a very
conspicuous caterpillar (Fig. 1) on the Caffee Creek population of Cahaba lilies, a large population on the main
Cahaba River in the Cahaba River National Wildlife Refuge.  (The Refuge, dedicated in 2004, protects over 3500
acres of a very biodiverse corridor along the Cahaba River just above its junction with the Little Cahaba River.)  The
caterpillars’ occurrence appeared to be a passing phenomenon, however, as these herbivores were not seen in
subsequent years.  But during a canoe trip on the Little Cahaba River in 2006, a freshwater ecologist for the Nature
Conservancy (PLF) observed extensive damage on the developing seeds, stems, and flowers of lily plants inflicted
by a large population of the same black-and-white caterpillars. 
 
Given the level of damage on such a well-loved plant, we began a closer investigation of the phenomenon.   From
2008 through 2011, we made a series of observations and conducted several experiments to determine whether these
caterpillars constituted a substantial threat to Cahaba lilies.  Because they didn’t occur every year and weren’t
common in over 20 years of observations, we also wanted to see whether this species was a yearly resident in central
Alabama or just a sporadic visitor.  Furthermore, since noctuid moths typically pupate in the soil, we wanted to
determine how this species could complete its life cycle given that its host plants’ roots are fully submerged by at least
20 cm of river water year-round.  Finally, we wanted to see if river fluctuations might influence the presence or
abundance of these herbivores.

Study species

In 2008, Paul successfully reared the black-and-white “convict caterpillars” (Fig. 1) to adulthood.  The adult of this
larva is known as the Spanish moth (Xanthopastis timais; Cramer, 1792), and is a New World tropical species that

is common in the Gulf States, and is occasionally
found as far north as Indiana and New York (Forbes,
1954; Covell, 2005; Heppner, 2009; Heppner et al.,
2009; Wagner et al., 2011).   However, these northern
records may represent importation on cultivated lilies
(Heppner, 2009).  Its range extends throughout the
lowland tropics of Central and South America to
Argentina, as well as the Caribbean (Heppner, 2009;
Heppner et al., 2009).  There is some debate about the
nomenclature for this species.  The names X. timais
and X. regnatrix are often considered to be the same
species, although there was (and is) some debate in
this regard (Godfrey, 1972).  For example, the two
species are listed in Florida (Kimball, 1965), and
Wagner et al. (2011) state that X. regnatrix is the
correct species in North America.  Heppner (2009)
reviewed the literature on nomenclature for this
species, and suggests that the confusion arises because
of the considerable variability in the larva.  He also
suggests that six varieties may be considered as
subspecies.   The recent checklist of North American

Fig. 1.  Six late instar convicts feeding on recently opened
Cahaba lily flowers at the Lily Heaven stand on the Little 
Cahaba River, Bibb County, Alabama.  Photo taken by 
PVZ in May, 2008.
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noctuids lists only X. timais (Lafontaine and Schmidt, 2010), and this name is used throughout the current paper.

Convict caterpillars feed mostly on members of the Amaryllidaceae (Tietz, 1972; Heppner, 2009), although they have
been reported on Ficus (see Covell, 2005) and can be reared on lettuce Wagner et al., 2011).  Reports of feeding on
Ficus are likely to be in error (Heppner et al., 2009; Wagner et al., 2011).  Convicts can be pests in greenhouses that
cultivate lilies, where they consume all plant parts except mature seeds (Heppner, 2009; Heppner et al., 2009, and
references therein).

Fig. 2.  Map of sampling location in Bibb Co., Alabama.
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In Florida and Louisiana, adults may be found from January to June and again from September to December (Brou,
2001; Heppner et al., 2009).  Adults are attracted to light but are collected only intermittently even in Florida, where
they occur year-round (Frost, 1964; Heppner, 2009).   Heppner et al. (2009) reported that “several hundred” yellowish
to white eggs may be laid by a single female in multiple clusters.  Like most noctuids, the larvae pupate in loose soil
(Heppner, 2009; Heppner et al., 2009).  The total generation time is approximately seven to eight weeks where
conditions allow, such as in Florida and the tropics (Heppner et al., 2009).

The larvae are strikingly colored - black ground coloration with white bands, an orange head and terminal segment,
and orange prolegs (Heppner et al., 2009; Wagner et al., 2011).  The posterior has two dark spots that make the hind
end resemble a head (Fig. 1).  The coloration and patterning suggests aposemetism, but that hypothesis has not yet
been evaluated for this species (Wagner et al., 2011).  The maximum size is approximately 5 cm for 6th instar larvae
(Heppner et al., 2009; Wagner et al., 2011).   For a more detailed physical description of life stages, see Covell
(2005), Heppner (2009), Heppner et al. (2009), and Wagner et al. (2011).

Field studies

To learn more about the role of convict caterpillars as herbivores on Cahaba lilies in central Alabama, we conducted
surveys for their presence from 2008 to 2011.  We also performed a series of small experiments to better understand
their natural history and behavior in this riverine system.

Our surveys were performed on three populations located in the Cahaba and Little Cahaba Rivers in Bibb County,
Alabama (Fig. 2).  The three populations are referred to hereafter as Lily Heaven, Fullman Lane, and Caffee Creek.
Each of these populations was either located in or near the Cahaba River National Wildlife Refuge, which contains

12 different natural plant associations within several different plant
community types including river habitats, dry upland forests, and
bottomland hardwood forests (Schotz, 2007).  The Caffee Creek
population occurs within the boundaries of the Refuge in the main
Cahaba River, near its junction with Caffee Creek.  This stand of
plants is by far the largest and most expansive (approximately 140
x 120 m, or 16,800 m2) of our study.  Due to characteristics of the
Cahaba River watershed, the hydrology of this main river site is of
much higher water volume and is far more variable than that of the
other two populations.  The Lily Heaven population (Fig. 3) occurs
on the Little Cahaba River and contains roughly one-half the
number of lilies as the Caffee Creek stand.  (Video footage of this
location and of late instar convict caterpillars can be seen at
http://tinyurl.com/cjpaxrw). The plants at this site are in one large
stand which extends approximately 120 m along the river’s shore.
The Fullman Lane population is also on the Little Cahaba River,
and it contains about one-fourth as many plants as the Lily Heaven
population along a 50 m stretch of river.  

Our first visit to sample for caterpillars was in April of 2008, when
we were alerted by a local landowner that there was an abundance
of the pink and black moths (Fig. 4) at his porch light earlier in the
week.  We surveyed both the Lily Heaven and Caffee Creek
populations for the presence of eggs, larvae, and adults.  On the
Little Cahaba at Lily Heaven, we found numerous eggs on Cahaba
lilies.  While the leaves of these plants were mostly under water,
many leaves projected 15 – 20 cm above the water’s surface, and it
was on the tallest plants that we observed the most eggs.  We

randomly selected 10 tall leaves and found egg masses on six of them.  We also found eggs throughout the stand of
plants.  Eggs were laid in clusters containing 80 – 200 per cluster (Fig. 4).

We also surveyed the shore for other potential host plants.  We were only able to locate one other member of the
amaryllis family – a large population of Atamasco lily (Zephyranthes atamasco, Fig. 5).  After a thorough search of
this stand, we were unable to find any caterpillars or damage. 

Fig. 3.  Population of Cahaba lilies 
(Hymenocallis coronaria) at Lily Heaven 
on the Little Cahaba River, Bibb County,
Alabama.  Photo taken by PLF in May, 2010. 
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We collected two egg masses, each with
approximately 100 eggs, and brought
them back to campus to rear out the
larvae.  The eggs hatched 2 d and 5 d
later, and were initially fed H. coronaria.
However, they completed their
development on daffodil (Narcissus
pseudonarcissus), a horticultural variety
of amaryllis, and Atamasco lily.
Caterpillars reached the 6th instar 15 – 17
d after hatching and pupated 21 – 24 d
after eclosion.

About one month after our first survey,
we returned to the same stand of Cahaba
lilies. After observing how much the
caterpillars ate in the laboratory, we
expected to see considerable damage on
the plants in nature.  On this visit, we
estimated the densities of egg masses to
be 1.83 per 500 leaves, based on six
random samples.  (If each egg mass
contained 100 viable eggs, this would
amount to roughly one larva for every
three leaves – far less than they are
capable of eating.)  During this survey,
we also counted five adults on the
undersides of leaves and many
caterpillars from recently hatched to 3rd

or 4th instar, which suggested that there
were broad, if not overlapping
generations of moths using this stand of
lilies. We saw several early instar
caterpillars, all feeding in large groups of
approximately 30 1st and 2nd instars.  We
also saw many larger convicts, but these
later instar larvae had dispersed more
evenly among the plants.  However, they
were more concentrated on smaller, more
isolated patches of Cahaba lilies than
they were on larger, more contiguous
patches.  All larvae fed at various levels
above the water, but it appeared that
younger caterpillars tended to feed
toward the tops of leaves while larger

caterpillars fed at all heights.  While there were many feeding caterpillars, damage wasn’t quite as high as we had
expected – possibly because cold nights on the river had slowed the development of the caterpillars compared to those
we kept in the laboratory.

On the nearby Atamasco lily population, we found many 5th and 6th instar larvae eating leaves, flowers, and seeds.
The Atamasco lilies had begun to senesce, but it is unclear whether this was due to excessive herbivory or because
they do not persist beyond late spring.

That day we also surveyed an additional population of Cahaba lilies on the main Cahaba River.  During a search of
over an hour, we failed to observe any eggs, larvae, or evidence of damage.   However, we did find some early instar
larvae that had died on a dried leaf.  It is worth noting that this river carries much higher volume and has water levels
that fluctuate considerably more than does the Little Cahaba.

Fig. 4.  Spanish moth adult next to typical egg mass on Cahaba lily.  
Photo taken at Lily Heaven by PVZ in April, 2008.

Fig. 5.  Larry Davenport surveying Atamasco lilies for convict caterpillars
near Lily Heaven stand along the Little Cahaba River, Bibb County,
Alabama.  Photo taken in April, 2008 by PLF. 
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We planned another trip for the next
week (May 9, 2008), expecting to see
major evidence of herbivory on the
plants.  However, the day before this
survey, a rainstorm caused river levels
on the Cahaba River to rise
substantially, and the Caffee Creek
population on the main Cahaba River
was completely submerged.   One stand
(the Fullman Lane population) on the
Little Cahaba River was also
submerged, but at nearby Lily Heaven
only about 15% of the plants were bent
over and inundated by the high water
(Fig. 6) or held under by woody debris.
Despite the high water at this last
population, there were many 3rd – 6th

instar caterpillars feeding toward the
tops of plants and doing considerable
damage.  In a survey of one patch of
about 350 leaves which were still above
the water’s surface, we counted 165 3rd

– 6th instars and one group of 75 1st

instar caterpillars.  We found no adults, and there were far fewer egg masses than the previous week. Apparently, we
had arrived just past the peak of this generation’s oviposition and hatching time.

The Cahaba lilies here were still flowering and many had begun to set seed, and for the first time we observed some
large caterpillars consuming flowers, flower stalks, and seeds (Figs. 1 and 7).  This suggested to us that not only were
the vegetative parts of the plants being impacted, but also their ability to reproduce.  There was also concern that these
beautiful, showy flowers wouldn’t be available for people to see during the annual Cahaba Lily Festival, which was
coming up in just three weeks.  As one of our study team (LJD) has delivered the Festival’s keynote address since
its inception in 1990, this presented quite an emotional trauma. 

This survey was after the peak of the river flow; while most plants were now completely above water, they might have
been briefly submerged overnight.  To determine how these caterpillars may have fared if the water was much higher,
we conducted some simple manipulations.  First, we plucked two 6th instar larvae off plants and dropped them into
the water.  They not only floated, but they did so for a considerable distance downstream.  We held our next victim
under water by bending the leaf it was feeding on until it was submerged.  The caterpillar held on to the plant for 35

seconds before letting go, at which time it floated to the
surface and was carried downstream.  We then detached
several other caterpillars; some of them were carried by
eddies back into the stand of lilies where they
reattached, climbed up the plant, and resumed feeding.
Apparently, high water isn’t too much of a challenge for
these typically terrestrial caterpillars.

A substantial rain event kept us from returning to the
stream until May 24, 2008.  Our first visit was to the
Atamasco lily stand, which contained three late instar
larvae scrounging the last remaining leaves that hadn’t
either senesced or been eaten.  At Lily Heaven, there
were no remaining eggs, larvae, or adults – possibly
because of the excessive rain during the previous week.
However, we did find two late instar larvae on the
upstream side of an island that is just downstream from 
the main stand. These caterpillars were at the high water 

Fig. 6.  Paul Freeman standing next to partially submerged lilies during a
high water event that impacted the Lily Heaven stand.  Photo taken by 
PVZ on May 9, 2008.

Fig. 7.  Late instar caterpillars may often be found near 
the apex of leaves and stalks that have bent over to touch 
the water.  In this case, a caterpillar is consuming a
developing Cahaba lily seed.  Credit: PVZ, June 2010.
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mark from a recent flooding event, which we estimated at about 1 m above the current water level.  This height would
have been enough to inundate all of the Cahaba lilies in the river, but not enough to cover the other species of plants
on this island, so it is likely that some caterpillars found refuge in the island’s vegetation.   Now that the water levels
had subsided, we could survey the lilies that had so many caterpillars on them in previous weeks.  It was clear which
plants had been heavily attacked, because these patches were substantially more chlorotic (yellowed) due to herbivore
stress.  

After this first year of research, it was clear that these caterpillars were impacted by high water events in these streams,
that they had some means at their disposal for handling these events, and that they could severely impact their host
plants.  Our plan was to continue monitoring in the spring and early summer for several years to see if river flow
patterns helped explain the sporadic occurrence of the convicts.

In 2009, we were able to survey the plants four times throughout the season.  Late in March, a local landowner
reported adult Spanish moths around his house, which is within 500 m of the Lily Heaven stand.  We surveyed Cahaba
and Atamasco lily populations twice in early April, but saw no evidence of any damage on the plants.  In mid-May,
we returned to survey the Cahaba river, but high water prevented us from accessing the plants.  Binocular surveys of
the stands from the river bank didn’t show any yellowing of the plants characteristic of the convict infestations of
2008.  We were finally able to survey the plants up-close in August, but we found no plant damage on either the Little
or main Cahaba River populations.  The spring and early summer of 2009 was a very wet period, with several strong
storms and high river flows.  Perhaps this was responsible for the lack of convicts.

In 2010, we continued our spring sampling for damage.  On our first visit on May 4, we found no eggs, caterpillars,
or damage on the plants, but this could be because a high water event had kept the plants underwater for 2-3 days
before our visit.  A landowner again reported adults near his house lights on the 8th, and we returned again two weeks
later on May 19 to find early instar caterpillars consuming leaves and buds of the Cahaba lilies.  While canoeing down
the Little Cahaba River, Paul observed 2nd through 4th instars feeding on four other small populations.  

During this season, we began running a mercury vapor light and a sheet near the Caffee Creek population on the main
Cahaba River to try to collect adults.  We reasoned that adults might be flying and ovipositing, but if the eggs and
early larvae get washed off in high water flows then we might not see caterpillars or their damage on the lilies.  (This
could possibly explain why we didn’t see any convicts in 2009.)  Despite sampling one week before and one week
after May 8th, we saw no Spanish moths at our sheet.  In fact, in 11 moth collecting trips totaling 44 hours of MV
collecting from April 2 to July 12, 2010, we didn’t see a single Spanish moth.  (However, we did identify 192 species
of other moths from 22 families.)

On May 24 we returned for another trip – this time by canoe, since the water was still fairly high.  We saw convict
caterpillars spread throughout the Lily Heaven stand on the Little Cahaba River, from near the upstream end of the
stand all the way to the most downstream end (a distance of over 100 m).  Many late instar caterpillars were observed
crawling about, seemingly trying to disperse.  Three of them were observed dropping into the water and drifting
downstream to another plant, where they took hold.   Very early instars were found on one or two leaves and several
concentrations of medium-sized instars were seen clumped on stalks and flowers and actively feeding.  Some of the
larger caterpillars were observed on water willow (Justicia americana), but we saw no evidence of their consumption
of this plant.  

We returned two days later to get a closer look at the damage (once the water had subsided).  At the Lily Heaven stand
on the Little Cahaba River, we estimated about 5% of all leaf area in the stand had been removed.  While some of this
could be from lubber grasshoppers (Romalea microptera), most of it was from convicts, judging from the patterns
of damage.

Experiments

About this time, we started wondering how these caterpillars could become so abundant and feed so conspicuously
in large groups during the daytime.  It has been conjectured, but apparently never tested (Wagner et al., 2011), that
their aposematic coloration was a true sign that they are chemically defended.  Plus, many of their behaviors, such
as conspicuous group feeding and daytime activity, are classic traits of chemically defended caterpillars (Bernays and
Montllor, 1989).  Terry Lawley, who owns land along the Little Cahaba River, and whose stand of lilies we
occasionally surveyed, agreed to help us with a simple experiment.  Anglers in the Southeast, including Mr. Lawley,
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frequently use catalpa worms (Ceratomia catalpa; Sphingidae) as bait.   He tried the similarly colored convict
caterpillars, but noticed that not a single fish would touch them.  We decided to see whether other predators besides
fish would also avoid convicts, and convinced Mr. Lawley to feed several 5th instar convicts to two of his roosters,
who regularly eat any insect they encounter. They weren’t interested.  Each rooster pecked the caterpillars one or two
times, but did not consume or even break its cuticle.  After attack, each rooster shook its head and wiped its beak on
the ground in a fashion that suggested cleaning distasteful substances from its mouth.   Apparently, the black, white,
and orange coloring of the convicts is a true aposematic signal – at least to fish and chickens.  It is possible that they
could be sequestering distasteful chemicals from their host plants, since several alkaloid compounds (which are very
bitter and can be toxic in low doses) have been extracted from members of the genus Hymenocallis (Jin, 2003).  

An extensive chemical analysis of the convicts will have to wait for another project.  As a side note, convicts
superficially resemble the black and yellow striped sphingid Pseudosphinx tetrio, which occurs throughout the
neotropics in similar habitats (Janzen, 1983; Dunford and Barbara, 2005).  As both of these species appear to be
warningly colored, they may represent a case of Müllerian mimicry – either as toxic caterpillars or, as suggested by
Janzen (1983) for P. tetrio, as coral snake mimics.

About a month after our last survey (2010), we returned to Lily Heaven to check on the activity of the caterpillars.
Just like in May, we found thousands of convicts devouring Cahaba lilies, stimulating a couple of related questions.
First, what happens to caterpillars that get washed off in high water events?  Do they just drown?  And second, how
can they complete their life cycle if they require soil or some other substrate in which to pupate?  If they can’t pupate,
then this population is a genetic sink, in that moths oviposit and their offspring eat, but subsequent generations are
never produced.  

To explore these questions, we performed a simple experiment.  We situated four people 10-15 m apart in a line going
from upstream to downstream in the middle of an 8 m wide section of stream.  On one side was a continuous patch
of Cahaba lilies, and on the other was the river bank.  We released one 6th instar caterpillar at a time from the upstream
end of our line and monitored the fate of each individual.  Each person watched to see whether the caterpillar
drowned, got washed ashore, reattached onto plants, or drifted further downstream.  Of the 28 caterpillars that we
released, 14 reattached to lilies, the fate of eight could not be determined, six were still floating downstream after 50
m, and none of them made it to shore.  To our surprise, being washed off a plant is not necessarily lethal to these
caterpillars.  While it appears from our simple experiment that reaching shore (and thus, a suitable pupation site) is
rare, we have occasionally seen late instar larvae on the bank of the river.  Furthermore, it is likely that larvae could
accumulate on the plants and soil of the downstream island and eventually pupate.  Such an occurrence, however, has
not yet been observed.

Table 1.  Estimates of convict caterpillar abundance during an outbreak in June, 2010.  A total of 60 samples of 130 x 130
cm each were taken at three different locations in a stand of lilies that covers approximately 1,200 m2.   Caterpillars were
unevenly distributed among the three locations (X2 = 50.2, 4 df, P<0.001).   The extrapolated abundance is an estimate of
the total number of individuals on that stand of lilies, based on estimates of caterpillar density.

Location 1st & 2nd instars 3rd & 4th instars 5th & 6th instars
                            up shoal 0 1 22
                          mid shoal 1 31 6
                       down shoal 0 23 3

               estimated density 

               (number per m2)

0.0099 0.5424 0.3057

    extrapolated abundance 11.8 650.9 366.9

If caterpillars are continually drifting downstream and reattaching to plants, then we might expect an uneven
distribution of later age classes along the 120 m long patch of plants.  Specifically, we would expect that early instars
should be evenly distributed among all the plants (assuming that female moths don’t exhibit any preference), and that
later instars should be more abundant downstream due to drifting.  To see whether this was the case, we intensively
sampled upstream, downstream, and in the middle of the patch of lilies, and counted the number of different instars
in 20 sample quadrats of 130 x 130 cm each.  Caterpillars of different sizes were not found equally among the three
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locations (Table 1), but the pattern of their distribution was not consistent with the hypothesis that larger caterpillars
are more likely to be washed downstream.  In fact, it appeared that older caterpillars were more likely to be found
upstream – the exact opposite of what we expected.   Our sampling also indicated that caterpillar densities can be quite
high, with estimates of over 1,000 individuals of different sizes (Table 1).  We have only conducted this sample once,
so we can’t say how typical it is, of either the numbers or dispersion of caterpillars.  For example, finding only one
1st instar caterpillar in over 100 m2, but hundreds of larger larvae, suggests that our sample was taken at least 1 – 2
weeks after a large oviposition event.  However, the patterns of damage that we have observed throughout the years
suggest that this density is not uncommon.

In 2011, we reduced the number of visits to the river, but we still observed caterpillars on the lilies at Lily Heaven
in mid July.  During this trip, we collected several egg masses for an experiment to see if eggs were still viable if held
under water, such as when high water events overtop the plants in the stream.  We selected five egg masses each with
over 60 eggs, and cut them in half.   One half of each egg mass was briefly submerged in tap water, then set out to
dry.  The remaining eggs were submerged for 30 min, 1 hr, or 2 hrs, then allowed to dry.  We monitored each of these
masses daily and counted the numbers of caterpillars that hatched.  To our surprise, equivalent numbers of larvae
hatched from the eggs, indicating that 2 hour immersion isn’t enough to impede hatching of this species.  While eggs
of Trichoptera and many aquatic lepidopterans are laid under water (e.g., McGaha, 1954), we are unaware of other
literature concerning the tolerance of terrestrial moths to submergence of eggs.

In order to repeat this experiment with longer submergence times, we returned to Bibb County a couple of weeks later
in search of more eggs.  Such eggs weren’t available, so we instead collected about 50 late instar caterpillars, as well
as lots of Cahaba lily leaves, to rear them to adulthood and collect their eggs.   Unfortunately, the caterpillars weren’t
interested in eating the lily leaves, although they did eat cultivated amaryllis leaves.   Because of a shortage of food,
we were unable to rear adults for another round of the egg immersion experiment.  However, this observation raises
yet another question:  Why is it that these caterpillars collected from Cahaba lily leaves would no longer accept this
plant?  During the course of our surveys, we had observed thousands of caterpillars eating these plants and had reared
hundreds of caterpillars to pupation and had never experienced this problem.   One possible explanation is that Cahaba
lilies frequently display signs of rust in the late summer and fall, and that the rust infection causes leaves to be
unpalatable to these caterpillars.  It isn’t known which species of rust infects these plants, but a non-native species
of rust (Puccinia hemerocallidis) has been introduced to the U.S. on cultivated daylilies (Williams-Woodward et al.,
2001), and it might also be infecting Cahaba lilies.   Future studies will have to be conducted to determine the impact
that this rust has on both caterpillars and their host plants. 

Despite the presence of convict caterpillars on lilies in 2011, we never collected any adults during an intensive survey
over 20 trap nights (ca. 11 hours per event), with traps set adjacent to both the Little and main Cahaba Rivers
throughout the summer.  While it is apparent that at least one generation of moths had oviposited in 2011, they were
never particularly abundant.  It is noteworthy that in 35 years of collecting in Florida, where Spanish moths are
abundant, Heppner (2009) has only taken adults once.  While it may be occasionally abundant and able to recolonize
over long distances, it is also very sporadic.

Conclusions

Although we aren’t able to definitively address the four questions that motivated this study, we have gained insight
into the relationship between Cahaba lilies and convict caterpillars.  First, it is unlikely that convicts alone could
threaten the abundance and distribution of these plants, as there are other factors that impact them such as river
sedimentation, disruptions in normal river flows, and the introduction of a rust pathogen.  However, it is clear that
these caterpillars aren’t doing the plants any favors either, as they consume flowers, stalks, and developing seeds, plus
reduce leaf area and diminish the amount of stored resources the plants can acquire.  Long-term monitoring would
be needed to determine whether the caterpillars or other threats are affecting these populations of lilies.

Second,  X. timais is reported to have multiple generations per year in southern Florida (Heppner et al., 2009) and
other tropical areas, so it is unlikely to be a year-round resident in central Alabama.  It also recolonizes northern areas
yearly, often as far as New York (Forbes, 1954; Covell, 2005; Heppner et al., 2009; Wagner et al., 2011).  In
Alabama, it is frequently seen on swamp lilies (Hymenocallis occidentalis) in the northernmost counties in mid-
summer (Jim Lacefield, pers. comm.), and we have observed caterpillars in four out of five years (2008 – 2012) of
casual to intensive surveying.   In the one year where we didn’t observe any herbivory (2009), adults were still spotted
near the river, indicating that Spanish moths are likely to be yearly immigrants.
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Third,  we  wanted  to  see  how  this  species  could  complete  its  life  cycle  given that  its host plants’ roots are fully
submerged by at least 20 cm of river water year-round.   Given the results of our experiments, it is likely that Cahaba
lilies are a net sink to Spanish moth populations in this area, rather than a source on which the population can increase.
Because these hosts are rooted in the river, the larvae can only pupate successfully if they float over to shore or land
on islands after drifting downstream.  As our floatation experiment indicates, both of these outcomes are unlikely,
although several larvae have accomplished these feats.  Since individuals of this species are long-distance recolonizers
from tropical and sub-tropical zones, there probably isn’t a measurable impact of this genetic sink habitat on the
persistence of the species.  Furthermore, other local host plants, such as Atamasco and swamp lilies, may support
sizeable numbers of caterpillars through to adulthood.   Large-scale studies on the colonization and possible migration
of this species would be necessary to assess the regional status of this species.

Finally, it appears that river fluctuations influence the presence or abundance of these herbivores.  On the main
Cahaba River, water levels exhibit higher and more frequent fluctuations, and convicts have only rarely been seen
on lilies in this river (Davenport, 2009).  In contrast, larvae were regularly found on the Little Cahaba River, which
drains a smaller watershed that is less urbanized and therefore is less hydrologically “flashy.”   For example, on May
22, 2010, heavy rains caused the main Cahaba River to experience abnormally high discharge rates, resulting in a
nearly complete inundation of the Caffee Creek population.  In comparison, this same rain event only caused water
levels on the Little Cahaba to rise less than 30 cm, which wasn't enough to inundate plants in this smaller river.  In
addition, the one year in which we failed to observe caterpillars (2009) was also the year in which spring time water
levels were the highest during the study period, further suggesting that the timing and magnitude of water fluctuations
can influence whether Spanish moths can become established on Cahaba lilies. 
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BUTTERFLIES  WORTH  KNOWING (1)

BY
CLARENCE  M.  WEED,  D. Sc.

The Regal Fritillary

“The Regal Fritillary, fresh from the chrysalis, still showing
the marvelous sheen of its iridescence, furnishes one of the
most beautiful exhibitions of color in the world of nature... 

Like the other Argynnids, the Regal Fritillary is single-
brooded during the year and it has a rather remarkable
longevity in each stage of its life. The newly hatched
caterpillars go into hibernation and live through the winter
without feeding, finding shelter at the surface of the ground,
especially beneath the leaves of violets which form their
chosen food plants.  When the snow has disappeared and the
warmth of the spring sun brings them out of their winter
lethargy these tiny caterpillars feed upon the violet leaves
and grow slowly for several weeks...The length of time
spent in the chrysalis varies also but in general it seems to
be less for those which develop into male butterflies than for
the females.  It is a curious fact that the former may be
found for nearly two weeks before any of the latter appear. 

The first butterflies of this species are usually disclosed
from the chrysalis late in June or early in July...They lead a
leisurely life, visiting freely the flowers of goldenrod, iron-
weed, boneset, Joe Pye weed, and especially swamp
milkweed.”  (Page 120-121)

1)  Weed, Clarence M., 1925.  Butterflies Worth Knowing, Little 
       Nature Library,  Doubleday,  Page  &  Company for Nelson 
        Doubleday, Inc., The Country Life Press, Garden City, N.Y. 
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