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Introduction

The spicebush swallowtail butterfly, Papilio troilus Linnaeus,
is one of our most beautiful and interesting swallowtails. It
is relatively common in natural areas and flower gardens
throughout the eastern and parts of the mid-western
United States. Larvae, pupae and adults are great examples
of adaptive coloration. A male spicebush swallowtail was
featured on the third butterfly stamp (issued January, 2013)
in the U.S. Postal Service’s series of stamps for large greeting
cards that require additional postage (Figure 1).

Figure 1. Scanned image of U.S. postage stamp featuring male Papilio
troilus L.

Credits: http://about.usps.com/news/national-releases/2013/
pr13_008.htm

Nomenclature

Linnaeus grouped some swallowtails and other butterflies
under the genus name Papilio and used the names of heroes
from the Trojan War as specific epithets (Tyler 1975).
Papilio is the Latin word for butterfly. The subgenus name
Pterourus is from the Greek roots “ptero” for wing and “ura”
for tail (Borror 1960). Troilus was the son of Priam, king of
Troy in Homer’s Iliad.

There is disagreement on the generic classification of the
swallowtails (Hancock 1983, Miller 1987). Some authors
(e.g., Tyler et al. 1994, Minno et al. 2005, Gatrelle 2000,
Warren et al. undated) follow the system that elevates

the subgenus Pterourus to generic status as proposed by
Hancock (1983). Because the name Papilio is still so widely
used in sources available to the public, it will be used here
instead of Pterourus for practical reasons.

Historically, two subspecies have been recognized: Papilio
troilus troilus, which was considered to be distributed
throughout the range, and Papilio troilus ilioneus, which
was considered to be restricted to the southern coastal
plain including the Florida peninsula. However, Gatrelle
(2000) maintained that only subspecies troilus occurs south
through northern Florida and that ilioneus is not a valid
subspecies. He described a new subspecies fakahatcheensis
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from southwestern Florida, and stated that specimens
from the area of middle and upper-southern Florida are
intermediates of Papilio troilus troilus and Papilio troilus
fakahatcheensis. Papilio troilus fakahatcheensis is now
very rare and probably imperiled (Marc Minno personal
communication).

Distribution

The spicebush swallowtail is found throughout the eastern
half of the United States from southern Canada south to
southern Florida (except the Miami area and Keys) and
west to Texas. It is less common farther west from the
Mississippi River. Occasional stray insects are observed
outside the normal range.
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Figure 2. Spicebush swallowtail, Papilio troilus L., distribution map.
Credits: Map prepared by Donald W. Hall, Entomology and
Nematology Department, UF/IFAS, (Compiled from a variety of
sources)

Description

Adults

The wingspread range is 92-124 mm (3.83-4.78 in) (Opler
and Malikul 1998). The upper surface of the forewings

is black with a narrow marginal row and a broader sub-
marginal row of light yellowish spots. The upper surfaces
of the hind wings also have the rows of spots, but they are
light green in color. The median areas of the hind wings are
dusted with blue in females (Figure 3) and blue-green to
green in males (Figure 4). There is considerable variation in
the blue-green coloration of males (Glassberg et al. 2000).
The undersides of the hind wings have marginal pale green
spots and also marginal and post-median rows of bright

orange spots separated by black and blue patches (Figure 5).

Figure 3. Adult female spicebush swallowtail, Papilio troilus L.
Credits: Jerry F. Butler, Entomology and Nematology Department, UF/
IFAS

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Figure 5. Adult male spicebush swallowtail, Papilio troilus L., with
wings folded, showing undersides.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Eggs

Recently laid eggs are spherical and greenish-white or
white in color (Figure 6, left). The chorions (egg shells)
are transparent, and the larvae are visible shortly before
hatching (Figure 6, right).
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Figure 6. Eggs of the spicebush swallowtail, Papilio troilus L., on
camphortree, (Cinnamomum camphora [L.] J. Presl). Left: recently laid
egg. Right: egg shortly before hatching.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Larvae

Early instars are brown or black usually with a white
spiracular stripe that often extends dorsally on the first and
eighth abdominal segments (Wagner 2005) (Figure 7).

Figure 7. Early instar larva of the spicebush swallowtail, Papilio troilus L.
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Full-grown (fifth instar) larvae are up to 5.5 cm in length
(approx. 2.17 inches) (Wagner 2005). Fifth instar larvae

are green with a pale yellow lateral line edged beneath

with a fine black line. The underside of newly molted fifth
instar larvae is pale green but later turns to burgundy or
pinkish-brown (Figure 8). Abdominal segments have a
transverse band of six blue dots with each dot ringed by a
fine black line (much thicker than those on larvae of the
Palamedes swallowtail (Papilio palamedes Drury) the most
closely related (Hagen and Scriber 1991, Scriber et al. 1998,
Sperling 1993) and most similar of our swallowtails to the
spicebush swallowtail. One dot on each side is beneath the
lateral line. There is a pair of large tan false eyespots lined
with black on the metathorax. The eyespots have a large
black “pupil” with a white “false reflection”. Larvae also have
a smaller pair of tan spots dorsally on the first abdominal
segment.

Spicebush Swallowtail Papilio (Pterourus) troilus Linnaeus 1758 (Insecta: Lepidoptera: Papilionidae: Papilioninae)
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Figure 8. Full-grown fifth instar larva of the spicebush swallowtail,
Papilio troilus L.
Credits: Jerry F. Butler, Entomology and Nematology Department, UF/
IFAS

Pupae

Pupae have two anterior horns. Pupae from larvae develop-
ing under long photoperiods may be either green (Figure

9) or brown (Figure 10). All pupae from short photoperiod
larvae (diapause pupae) are brown. Within the last 24 hours
prior to adult emergence, the pre-adult gradually becomes
visible through the transparent pupal cuticle (Figure 11).

Figure 9. Green pupa of the spicebush swallowtail, Papilio troilus L.
Credits: Donald W. Hall, Entomology and Nematology Department,

UF/IFAS

Figure 10. Brown pupa of the spicebush swallowtail, Papilio troilus L.
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS
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Figure 11. Pupa of the spicebush swallowtail, Papilio troilus L.,
approximately five hours prior to adult emergence.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Life Cycle

There are at least three generations in the Deep South (Gulf
of Mexico area and peninsular Florida) with peak numbers
of adults in late spring and early fall in central Florida and
two generations northward (Cech and Tudor 2005, Howe
1975).

Males are reported to drink from mud puddles (Cech and
Tudor 2005, Glassberg et al. 2000). More commonly, they
are extracting minerals from wet soil, not from puddles
(Marc Minno personal communication). Males patrol host
plants and flyways to locate females (Lederhouse 1995).
Courtship flights are slow with the male hovering above
the female (Cech and Tudor 2005). Courtship and mating
occur in the afternoon.

Eggs are laid singly on the undersides of new leaves of the
host plants (Scriber 1996). Young trees are usually selected
and eggs are typically laid from two to five meters above the
ground.

In Lepidoptera eggs, a small quantity of yolk remains
trapped between two of the embryonic membranes
(amniotic and serosa) that remain inside the egg shells
after hatching. Soon after hatching, larvae eat the egg shells
(Figure 12), and the residual yolk serves as their first meal
(Imms 1957). Larvae also eat their exuviae after molting to
conserve nutrients (Figure 13).

First instar larvae chew a slit or slits (near the tips of leaves)
from the leaf edges toward the midribs and spin silk across
the leaves. As the silk dries, it contracts to curl the leaf
edges over to make leaf shelters (Figure 14).
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Figure 12. Spicebush swallowtail, Papilio troilus L., first instar larva
eating egg shell.
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS
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Figure 13. Spicebush swallowtail, Papilio troilus L. Newly molted early
instar larva eating its exuviae.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS
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Figure 14. Leaf shelter made by first instar spicebush swallowtail,
Papilio troilus L., larva on red bay (Persea borbonia [L.] Spreng).
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Older larvae also spin silk mats (Figure 15) to curl leaf
edges upward and together to form a leaf shelter composed
of the whole leaf (Figure 16). Larvae usually hide in the leaf
shelters during the daytime and to molt where birds and
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other predators are unlikely to see them. They come out to
feed at night.

Figure 15. Spicebush swallowtail, Papilio troilus L., larva spinning silk
mat to curl leaf into large shelter on camphortree, Cinnamomum
camphora (L.) J. Presl.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS
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Figure 16. Large leaf shelter made by late instar larva of the spicebush
swallowtail, Papilio troilus L., on camphortree, Cinnamomum camphora
(L.) J. Presl.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Before pupation, full-grown larvae cease feeding and turn
to a yellow color. These “prepupae” retain the yellow color
during the pupation process (Figure 17). The prepupae
wander off the host plants to pupate. Pupation is usually
near the ground on slender stems among leaves (West and
Hazel 1996). The color (green or brown) of non-diapausing
pupae is environmentally controlled (Hazel 1995, West
and Hazel 1985) by detection of the color of the pupation
substrate by the stemmata (simple eyes of insect larvae)
(Mellencamp et al. 2007) (Figure 13).

The critical photoperiod for induction of diapause in
spicebush swallowtails is dependent on latitude. Valella
and Scriber (2005) reported a gradient with the following
extremes: 14.5-15.0 of light for southern Michigan and
12.0-12.5 for Florida populations. Pupae are the overwin-
tering (=diapause) stage. Diapause pupae are brown.

Spicebush Swallowtail Papilio (Pterourus) troilus Linnaeus 1758 (Insecta: Lepidoptera: Papilionidae: Papilioninae)

Figure 17. Spicebush swallowtail, Papilio troilus L., prepupa beginning
pupation. Note the silk girdle.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Termination of diapause is temperature dependent regard-
less of photoperiod (Deering et al. 2003). Males emerge first
(=protandry) (Deering et al. 2003).

Host Plants

Larval Host Plants

Spicebush swallowrtail larvae are thought to feed only on
plants belonging to the family Lauraceae (Minno et al.
2005, Nitao 1995, Nitao et al. 1991). Reports (e.g., Howe
1975, Robinson et al. undated, Scott 1986, Tyler 1975)

of feeding on other hosts Magnolia and Liriodendron
(Magnoliaceae), Prunus spp. (Rosaceae), Zanthoxylum spp.
(Rutaceae), and Cercis spp. and other species of Fabaceae
need further verification.

Based on laboratory feeding tests, Scriber et al. (1991)
reported that neonate Papilio troilus starved to death rather
than initiating feeding on non-lauraceous hosts (including
sweetbay, Magnolia virginiana L.; tuliptree, Liriodendron
tulipifera L.; and common pricklyash, Zanthoxylum ameri-
canum MillL).

The following species are documented hosts:

red bay, Persea borbonia (L.) Spreng. (Figure 18)
swamp bay, Persea palustris (Raf.) Sarg.

sassafras, Sassafras albidum (Nutt.) Nees (Figure 19)

spicebush, Lindera benzoin (L.) Blume (Uncommon in
Florida and occurs only in northern counties. Common
further north) (Figure 20)
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Figure 18. Red bay, Persea borbonia (L.) Spreng. The galls on the
foliage are caused by the red bay psyllid, Trioza magnoliae (Ashmead)
(Insecta: Hemiptera: Sternorrhyncha: Psyllidae).

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Figure 19. Sassafras, Sassafras albidum (Nutt.)
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Figure 20. Spicebush, Lindera benzoin (L.) Blume, Hendricks County,
Indiana.
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

southern spicebush, Lindera melissifolia (Walter) Blume

(Rare) (ref. Morris, 1989)

camphortree, Cinnamomum camphora (L.) J.Presl (Exotic—
from Asia, Invasive) (Figure 21).
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Figure 21. Camphortree, Cinnamomum camphora (L.) J. Presl.
Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

Silk bay (Persea humilis Nash) and the relatively rare pond
spice (Litsea aestivalis [L.] Fernald) are also probably hosts
in Florida (Minno and Minno 1999). The foliage of all of
these plants is pleasingly aromatic when crushed—a charac-
teristic that aids in differentiating them from similar plants
in other families. Persea species are sometimes confused
with sweetbay (Magnolia virginiana Linnaeus) but can be
differentiated by the presence on sweetbay of stipular scars
that completely surround the stem. Also, Persea spp. can
often be identified by the characteristic leaf galls (Figure 18)
caused by the red bay psyllid, Trioza magnoliae (Ashmead)
(Insecta: Hemiptera: Sternorrhyncha: Psyllidae) which are
almost always present.

Scriber (1996) reported that red bay is the preferred host

in Florida, with spicebush and sassafras the preferred hosts
in other parts of the range (Scriber 1996). However, Marc
Minno (personal communication) considers camphortree
and sassafras to be equally attractive. I have also found
camphortree and sassafras to be highly attractive. Saplings
1-6 feet in height are most attractive to ovipositing females.

Lederhouse et al. (1992) reported that, based on three-
choice laboratory tests, Papilio troilus females laid on aver-
age 11% of their eggs on Persea borbonia, 43% on Sassafras
albidum, and 46% on Lindera benzoin. The percentages did
not vary significantly between females from Michigan and
those from Florida. Carter and Feeny (1999) and Carter et
al. (1999) have identified an oviposition stimulant (3-trans-
caffeoyl-muco-quinic acid) in extracts from the leaves of
Sassafras albidum.

Haddad and Hicks (2000) reported that female spicebush
swallowtails preferred non-pubescent to pubescent Sas-
safras albidum for oviposition and that the pubescent plants
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were suboptimal for larval development. Sassafras growing
in more open habitats tends to more pubescent. Therefore,
timbering operations may open the forest canopy and
have negative impacts on spicebush swallowtail population
numbers.

Nectar Host Plants

There are many plants that are valuable as nectar sources
for butterflies. Minno and Minno (1999) have extensive lists
of both native and exotic nectar plants for butterflies. When
possible, native plants should be planted as nectar sources
rather than exotics that have the potential to be invasive.
The long proboscis of spicebush swallowtail adults allow
them to feed at tubular flowers that are not accessible to
many butterflies (Opler and Krizek 1984).

Most states have native plant societies that are valuable
sources of information on native plants and many also hold
native plant sales. For a list and contact information for na-
tive plant societies, see the American Horticultural Society’s
website. For Florida and the deep south, the Florida
Wildflowers Growers Cooperative is an excellent source of
information and also has wildflower seeds for purchase.

To maximize butterfly populations in yards, both caterpillar
hosts and nectar plants for adults should be planted. Red
bay, sassafras, and spicebush are recommended for spice-
bush swallowtail caterpillars. The choice of which one(s) to
plant is dependent on locality. In areas where it will grow,
red bay has the added advantage of serving as a host for
caterpillars of the Palamedes swallowtail (Papilio palamedes
Drury). Distribution maps for the three species can be
found at the Plants National Database.

Natural Enemies

In addition to the generalist predators that prey on
Lepidoptera larvae, there are at least two tachinid flies
(Compsilura concinnata [Meigen] and Lespesia frenchii
[Williston]) (Arnaud 1978, p. 659) and one ichneumonid
wasp (Trogus pennator [Fabricius]) (Krombein et al. 1979)
listed as parasitoids of spicebush swallowtails.

Defenses

The leaf shelters constructed by developing larvae likely
provide some protection for all larval instars. Younger
larvae (instars 1-4) are bird-dropping (or lizard-dropping)
mimics (Figure 7). These instars also have false eye spots
on the metathorax (third thoracic segment) (Figures 7 and
22). The white markings on the abdomens of these instars

resemble the uric acid deposits in bird and lizard droppings
making the resemblance even more striking.

. RN il F
Figure 22.Third instar spicebush swallowtail, Papilio troilus L., larva.
Note bulging “pupils” of false eyespots.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

The green fifth instars with their swollen thoraxes and
eyespots with bulging “pupils” (Figure 8) are believed to
mimic either green snakes, tree frogs (Hyla spp.) (Leder-
house 1990) (Figure 23), or lizards (Tyler et al. 1994). As
Eisner et al. (2005) noted, the bulging pupils of the eyespots
make the “eyes” appear to stare at you when viewed from
any angle. There is a particularly striking similarity of fifth
instar larvae to the squirrel tree frog, Hyla squirella Bosc.
The larvae and frogs are similar in size and the brown spots
on the first abdominal segment of the larvae resemble the
brown tympana of the frogs.

Figure 23.Tree frogs, possible mimicry models for fifth instar
spicebush swallowtail, Papilio troilus L., larvae. a) Hyla cinerea
(Schneider).

Credits: a) Donald W. Hall, Entomology and Nematology Department,
UF/IFAS; b) Hyla squirella Bosc., William Barichivich, U.S. Geological
Survey

All United States swallowtail larvae have eversible horn-like
organs behind the head known as osmeteria. The osmeteria
of spicebush swallowtail larvae are bright yellow in all

larval instars. When threatened, larvae rear up, extrude the
osmeterium, and attempt to smear the potential predator
with a chemical repellent (Figure 24). The chemical makeup
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of the osmeterial secretion changes as the larvae mature.
Fourth instars secrete terpenoids while the secretions of
fifth instars are composed primarily of isobutyric and
2-methylbutyric acids (Omura et al. 2006). It was suggested
that the shift in chemicals secreted may reflect a change in
response to different predator threats as the larvae mature.
Eisner et al. (2005) suggested the possibility that even the
secretions of the two prongs of the same osmeterium may
differ. Both the terpenoids (Young et al. 1986) and butyric
acids (Seligman and Doy 1973) of papilionid osmeterial
secretions are reported to be synthesized in the osmeteria
rather than sequestered from host plants.

Figure 24. Spicebush swallowtail, Papilio troilus L., larvae with
osmeteria extruded. Left: early instar. Right: fifth instar.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS

The osmeterial repellent is effective against ants (Eisner
and Meinwald 1965), but Berenbaum et al. (1992) reported
that soldier bugs (Hemiptera: Pentatomidae) could attack
and eat swallowtail larvae without evoking extrusion of the
osmeteria.

The yellow prepupae are cryptic against the color of the leaf
litter as they wander in search of pupation sites (Figure 25).

Figure 25. Spicebush swallowtail, Papilio troilus Linnaeus, prepupa on
background of dead leaf.

Credits: Donald W. Hall, Entomology and Nematology Department,
UF/IFAS
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Adults are Batesian (palatable) mimics of the poisonous
and distasteful pipevine swallowtail, Battus philenor (L.)
(Brower 1958).

Threatened Status

The spicebush swallowtail is threatened throughout its
range due to mortality of its caterpillar host plants from
laurel wilt fungus (Raffaelea lauricola T.C. Harr., Fraedrich
and Aghayeva) which is transmitted by the introduced

red bay ambrosia beetle (Xyleborus glabratus [Eichhoft])
(Coleoptera: Curculionidae: Scolytinae). The red bay
ambrosia beetle may even be able to survive the harsh
winters of the northern range of the spicebush swallowtail
(Riggins and Formby 2015). The list of Lauraceae infected
by the fungus (Smith 2015) includes all of the known hosts
of the spicebush swallowtail. Only the exotic camphortree,
Cinnamomum camphora has shown any resistance at all to
laurel wilt (Chupp and Battaglia 2014). However, Cinna-
momum camphora is classified as invasive by the University
of Florida Institute of Food and Agricultural Sciences, and
planting is not recommended.
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