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ABSTRACT. The abundance, distribution, and flight periods for 55 species of
Louisiana Sphingidae are presented, including prior literature records and new collecting

data for 44 species taken over a 26-year period (1970 through 1995). Information is pro-
vided on the number of annual broods for 36 species, and dates of capture are plotted as

one-year and composite graphs for 30 species.
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The first treatment of the family Sphingidae in Louisiana was pre-

sented by von Reizenstein (1863), who reported 33 species from the

vicinity of New Orleans. Later, von Reizenstein (1881) and Ottolengui

(1894) each tallied one additional species for the state, and subsequent
published works during this century have gradually expanded the total

by another dozen species (see Rothschild & Jordan 1903, Hine 1906,

Clark 1917, Draudt 1931, Jung 1950, Merkl & Pfrimmer 1955, Pfrim-

mer 1957, Brou 1980, Covell 1984, Brou 1994). For some time, we have
been monitoring and collecting adult Louisiana Sphingidae in order to

produce a comprehensive state list and examine voltinism and variation

in the abundance of adults from brood to brood. In the present paper,

we discuss the results from 26 years of sampling, 1970 through 1995.

Materials and Methods

Weused ultraviolet light traps and fermenting bait traps to attract

sphingids, logging approximately 416,000 light trap hours and 633,000
bait trap hours from 1970 through 1995. Occasional sampling was done
using hand nets, flight traps, and pitfall traps. Many different light trap

designs were used, but generally the traps employed lamps with adja-

cent baffles mounted over a funnel (see Brou 1992a, 1992b for details).

Most of the lamps were black lights, ranging from 15 to 1000 watts, used
singly, or in various combinations. Light traps varied from 60 to 3500
watts each, though most were in the 250 to 600 watt range. As many as

six light traps were operated dusk to dawn, irrespective of climatic con-

ditions, using photoelectric controls. Up to eight bait traps were oper-

ated year-round during 1984-1995.

Brood numbers were estimated by examining yearly graphs of capture

totals plotted against sampling date for individual sphingid species. Ap-
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proximately 2000 such graphs were prepared and studied, yielding data

sufficient to estimate the number of annual broods for 36 species. Rep-
resentative single-year graphs and composite-year graphs are presented

in Figs. 3—52 (see Results and Species Accounts for discussion).

Specimens retained during this study are deposited at several institu-

tional and private collections, the largest numbers of specimens being in

the Florida State Collection of Arthropods (Gainesville), Louisiana State

University (Baton Rouge) and in the collection of the senior author.

Most specimens were from nine locations that were monitored on a fre-

quent or continuous basis. These were, in decreasing order of sampling
intensity: St. Tammany Parish, Sec. 24, T6, SR12E, 6.8 km NE Abita

Springs; St. John the Baptist Parish, Edgard; Iberville Parish, Sunshine;

Lafourche Parish, Cut Off; West Feliciana Parish, Sec. 63 and Sec. 76,

T1S, R3W, 3.2 km NE Turnbull/Weyanoke; Ascension Parish, Prairie-

ville; Tangipahoa Parish, Fluker; Natchitoches Parish, Kisatchie National

Forest; Orleans Parish, New Orleans. Nomenclature follows Hodges
(1983) with minor modifications.

Results

General Trends. A total of 71,836 specimens of 55 species of Sphin-

gidae was sampled from 43 of 64 Louisiana parishes (Fig. 1). Of the re-

maining 21 parishes, some were not visited, and a few yielded no Sphin-

gidae. The greatest number of species (40) was recorded from St.

TammanyParish. Distribution maps for each of the 55 species are pre-

sented in Figs. 2.1-2.55, using data from our study supplemented by
those few prior literature records for which accurate locality information

could be determined.

Table 1 lists the monthly sampling totals from our study for each of

the 55 species. Over 96 percent of the specimens came to light or bait

during the period March to September. All 55 of the sphingid species

that we sampled came to ultraviolet light traps (including Hemaris
thyshe (F), H. diffinis (Bdv), and Amphion floridensis B. P. Clark). Da-
rapsa myron (Cram.) was the most commonspecies, accounting for over

26 percent of the total. Species more often taken in fermenting bait

traps included Sphinx kalmiae Neum., Enyo lugubris (L.), Sphecodina ab-

hottii (Swainson), A. floridensis , D. myron, and Darapsa pholus (Cram.)

(Piatt (1969) reported collecting some of these same species at fruit

bait). Several specimens each of species not generally known to be at-

tracted to fermenting bait were taken by this method, including Laothoe
juglandis

(J. E. Smith), H. diffinis, Darapsa versicolor (Harr.), and Xylo-

phones tersa (L.). Several Agrius cingulata (F) and Amphion floridensis

were captured in pitfall traps baited with a mixture of feces, water, and
ethylene glycol.
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Fig. 1. Number of Sphingidae species recorded for each Louisiana parish, from
sampling during 1970-1995.

A total of 47 of the 55 species had been recorded previously from
Louisiana, and 8 are reported here as new state records (B in Table 1).

Wefailed to locate six species recorded by von Reizenstein (1863, 1881)

(V in Table 1), two recorded by Jung (1950) (J in Table 1), and one
recorded by Ottolengui (1894) (O in Table 1). Wehave been unable to

locate specimens from the literature reports tabulated earlier, and Jung
(pers. comm.) indicated that specimens taken during his investigation

no longer exist. Two species, Sphinx leucophaeta Clem, and Sphinx
chersis (Hbn.), reported by von Reizenstein (1863) seem questionable,

although these species are known from one or more adjoining states.

These records may actually refer to Sphinx franckii Neum., which was
not recognized and named until 30 years after von Reizenstein s publi-

cation. Ottolengui's (1894) report of Eumorpha licaon (Cram.) likely was
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Eumorpha intermedia (B. P. Clark), a similar, smaller species, not de-

scribed until 23 years later.

Among sphingid surveys from adjoining states, Freeman (1938)

recorded 32 species from Arkansas, and only one of his species, Sphinx
gordius Cramer, remains unrecorded from Louisiana (Riotte (1980) sug-

gested that this record was probably Sphinx poecila Stephens). All the

sphingids in the following three surveys are known from Louisiana: the

28 species listed by Selman and Barton (1971) from northeastern

Arkansas; the 26 species listed by Neck (1991) from Walker County,

Texas; and the 24 species listed by Taylor and Taylor (1965) from the

Gulf Coast of Mississippi.

Annual Brood Patterns. Wewere able to estimate the number of

annual broods in Louisiana for 36 of 55 species of Sphingidae (see Spe-

cies Summaries). Nearly all of our findings differ from previously pub-
lished sphingid voltinism in other states (e.g., Beutenmuller 1895,

Hodges 1971, Covell 1984, Heitzman 1987), with Louisiana's southerly

location generally promoting additional broods. For many of the multi-

brooded species, the interval between the first brood peak and the sec-

ond brood peak in any given year proved to be sometimes two times

greater than the intervals between the remaining brood peaks; these

subsequent intervals were usually consistent, or nearly so, throughout
the remainder of the year. This initial nonconforming brood interval is

of different duration depending on the species. The initial spring broods
of some species can also be quite protracted, likely influenced at least in

part by unpredictable spring climatic influences upon both the moths
and their foodplants. The initial brood peaks varied by a month or more
from one year to another. Variability in initial brood emergence appears

to affect the timing of subsequent broods, but the magnitude of the ef-

fect differs in any given year.

Certain annual broods in some species also tend to be consistently

small or large, and these relative brood sizes tend to repeat from year to

year. For example, the fourth annual brood of Darapsa mijron is typi-

cally the smallest, and is bordered by the two largest broods (three and
five) (Figs. 29, 33). For Sphecodina abbottii, the second and especially

the fourth broods are reduced (the fourth may in fact represent a fre-

quently observed partial brood). The composite-year graph for S. abbot-

tii (Fig. 25) masks these small broods, but the trends are more apparent

when individual years are examined (cf. Fig. 34). A similar pattern can
be seen in D. pholus, in which broods occur at approximately monthly
intervals. Broods one, three, five, and six are usually more populous than

broods two, four, and seven. On the composite-year graph (Fig. 30),

broods five through seven merge together and give the impression of a

single, final brood (cf. Fig. 35). Whysome multibrooded species have
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FIGS. 3-12. Phenologies of Louisana Sphingidae: composite-year graphs for individual

species, data summed from 1970-1995. Specimens sampled (n) and number of specimens
represented by entire vertical axis (y) given at right. 3, Agrius cingulata; 4, Manduca sexta;

5, M. rustica; 6, M. jasminearum; 7, Dolba liyloeus; 8, Ceratomia amyntor; 9, C. undu-
losa; 10, Isoparce cupressi; 11, Paratrea plebeja; 12, Sphinx kalmiae.
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FIGS. 13-22. Phenologies of Louisana Sphingidae: composite-year graphs for individ-

ual species, data summed from 1970-1995. Specimens sampled (n) and number of speci-

mens represented by entire vertical axis (y) given at right. 13, Lapara coniferarum; 14, L.

phaeobrachycerous; 15, Smerinthus jdmaicensis; 16, Paonias excaecatus; 17, P. myops;
18, P. astylus; 19, Laothoe juglandis; 20, Enyo lugubris; 21, Hemaris thijsbe; 22, Eumor-
pha pandoras.
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FIGS. 23-32. Phenologies of Louisana Sphingidae: composite-year graphs for individ-

ual species, data summed from 1970-1995. Specimens sampled (n) and number of speci-

mens represented by entire vertical axis (y) given at right. 23, Eumorpha intermedia; 24,
E. fas data; 25, Sphecodina abbottii; 26, Deidamia inscripta; 27, Amphion floridensis; 28,
Darapsa versicolor; 29, D. myron; 30, D. pholus; 31, Xylophanes tersa; 32, Hyles lineata.
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reduced population sizes for certain broods remains unclear. No doubt
climatic extremes (e.g., rainfall, drought) and biological influences (e.g.,

predators, parasites) play a role, but we neither systematically studied

nor found obvious correlations between these factors and observed
brood sizes and timings.

The approximate 30-day brood cycles that were exhibited by many
species are not sampling artifacts related to the lunar cycle, as species

attracted to fermenting bait showed the same cyclical patterns as those

attracted to light. A good example is E. lugubris in 1991 (Fig. 36). This

species is attracted to both light and bait. The initial 1991 brood oc-

curred in early to mid July, roughly coinciding with a new moon. Broods
two through five peaked at about 28-day intervals beginning in early

September, and these subsequent brood peaks did not coincide with ei-

ther new or full moons (persistent cold weather during December 1991

prevented collection of sixth brood specimens). Similarly, L. phaeo-
brachycerous Brou in 1991 (Fig. 37) showed brood peaks not correlated

with lunar phase. Few specimens of the initial brood were collected in

early May, as is normally true for this species, and the remaining four

brood peaks occured at about 30-day intervals between new and full

moons, beginning in early June.

For species often seen only at low numbers, representative specimens
for each brood were not observed in some years. An example is Isoparce

cupressi. During 1991, only 14 specimens of the initial brood were taken

(Fig. 40); a single specimen for the second brood; two specimens for the

third brood; and 16 specimens for the fourth brood. In 1980 (Fig. 41),

no specimens were collected at the usual emergence time of the second
brood, though there were specimens representing broods three, four,

and five. In 1978 (Fig. 42), the first and fifth broods were each repre-

sented by single specimens, whereas broods two, three, and four were
represented by multiple specimens. In 1973 (Fig. 43), only broods two,

three, and four were represented.

Species Summaries
Agrius cingulata (F.) (Fig. 3): seven broods, first peaking late April to early May; peaks

two through seven occur at approximately 30-day intervals, beginning early to mid-June;
occasional December specimens may indicate partial emergence of an eighth brood.

Manduca sexta (L.) (Figs. 4, 44): five broods peaking at approximately 30-day intervals,

beginning at the end of April; occasional October specimens may indicate partial emer-
gence of a sixth brood; previously reported by Beutenmuller (1895) as double-brooded
near NewYork City, and by Heitzman (1987) as having two or more broods in Missouri.

Manduca quinquemaculata (Haw.): five broods, first peaking approximately mid April;

peaks two through five occur at approximately 30-day intervals, beginning early June; oc-

casional October specimens may indicate partial emergence of a sixth brood; previously
reported by Beutenmuller (1895) as double-brooded near NewYork City, and by Heitz-

man (1987) as having two or more broods in Missouri.
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FIGS. 33-42. Phenologies of Louisana Sphingidae: single-year graphs for individual

species. Specimens sampled (n) and number of specimens represented by entire vertical

axis (y) given at right. Full moons on Figs 36, 37 indicated by open circles (see text for

elaboration). 33, Darapsa myron, 1985; 34, Sphecodina abbottii, 1987; 35, Darapsa pho-
lus, 1989; 36, Enyo lugubris, 1991; 37, Lapara phaeobrachycerous , 1991; 38, L. phaeo-
brachycerous, 1990; 39, L. phaeobrachycerous, 1989; 40, Isoparce cupressi, 1991; 41, /.

cupressi, 1980; 42, I. cupressi, 1978.
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Figs. 43-52. Phenologies of Louisana Sphingidae: single-year graphs for individual

species. Specimens sampled (n) and number of specimens represented by entire vertical

axis (y) given at right. 43, Isoparce cupressi, 1973; 44, Manduca sexta, 1981; 45, Cerato-
mia undulosa, 1991; 46, C. undulosa, 1983; 47, Lapara coniferarum, 1989; 48, L. conifer-

arum, 1990; 49, Amphion floridensis, 1984; 50, A. floridensis, 1985; 51, A. floridensis,

1990; 52, Hijles lineata, 1991.
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Manduca rustica (F) (Fig. 5): four broods, first peaking at the end of May; peaks two
through four occur at approximately 30-day intervals, beginning early July.

Manduca jasminearum (Guer.) (Fig. 6): two broods, peaking early June and mid Au-
gust; similar brood times occur for S. franckii; previously reported by Beutenmuller (1895)
as probably double-brooded near NewYork City.

Dolba hyloeus (Drury) (Fig. 7): six broods, first peaking in early April; peaks two
through six occur at approximately 30-day intervals, beginning mid-May; occasional Octo-
ber specimens may indicate partial emergence of a seventh brood; previously reported by
Rowley (1899) as probably double-brooded in Missouri.

Ceratomia amyntor (Geyer) (Fig. 8): five broods, first peaking in early April; peaks two
through five occur at approximately 30-day intervals, beginning mid- May; previously re-

ported by Hodges (1971) as having two broods in the south, by Covell (1984) as having
two broods, and by Heitzman (1987) as having two broods in Missouri.

Ceratomia undulosa (Wlk.) (Figs. 9, 45, 46): six broods, first peaking in early April;

peaks two through six occur at approximately 30-day intervals; initial brood emergence
varying by two weeks from year to year; previously reported by Beutenmuller (1895) as

double-brooded near NewYork City, and by Hodges (1971) and Covell (1984) as having
two broods.

Ceratomia catalpae (Bdv): five broods, first peaking in mid April; peaks two through
five occur at approximately 35-day intervals, beginning late May; previously reported by
Hodges (1971) and Covell (1984) as having two broods.

Ceratomia hageni Grt.: four or more broods; additional records are needed; previously

reported by Hodges (1971) and Covell (1984) as having two broods, and by Heitzman
(1987) as having three broods in Missouri.

Isoparce cupressi (Bdv.) (Figs. 10, 40-43): usually four broods, protracted initial brood
usually peaking third week of March; peaks two through four occur at approximately 50-

day intervals, beginning late May; initial emergence peak varying by three weeks from year
to year; affecting emergence time of subsequent broods (and probably why in some years

there are specimens representing five broods); previously reported by Covell (1984) as

having two broods.

Paratrea plebeja (F) (Fig. 11): six broods, first peaking early to mid April; peaks two
through six occur at approximately 30-day intervals, beginning five weeks later; previously

reported by Beutenmuller (1895) as double-brooded near New York City, by Hodges
(1971) as having two broods in the south, and by Holland (1903), Rothschild & Jordan
(1903), and Covell (1984) as having two broods.

Sphinx franckii Neum.: two broods, peaking approximately mid June and mid August;

previously reported by Hodges (1971) and Covell (1984) as having one brood and a partial

second.

Sphinx kalmiae
J.

E. Smith (Fig. 12): six broods, first peaking early to mid April; re-

maining peaks at approximately 30-day intervals; previously reported by Beutenmuller
(1895) as double-brooded near NewYork City, and by Hodges (1971) as probably having

two broods.

Lapara coniferarum (J. E. Smith) (Figs. 13, 47, 48): five broods, first peaking early to

mid April (see Brou 1994); peaks two through five occur at approximately 30-day intervals,

beginning mid- June; previously reported by Koebele (1881) as having at least two broods
in the southern United States, and by Riotte (1972) as having two distinct flight periods in

the south coastal states.

Lapara phaeobrachycerous Brou (Figs. 14, 37-39): five broods, first peaking about mid
May (see Brou 1994); remaining peaks occur at approximately 30-day intervals.

Smerinthus jamaicensis (Drury) (Fig. 15): five or more broods, protracted initial brood
peak approximately mid March; peaks two through four occur at approximately 45-day in-

tervals, beginning early-June; November specimens may indicate a partial sixth brood;

previously reported by Beutenmuller (1895) as being double-brooded near NewYork City,

and by Heitzman (1987) as being multibrooded in Missouri.

Paonias excaecatus
(J.

E. Smith) (Fig. 16): four broods, first peaking late March; peaks

two through four occur at approximately 45-day intervals, beginning early June; previously

reported by Beutenmuller (1895) as double-brooded near NewYork City, by Rowley (1898)
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as double-brooded in Missouri, by Hodges (1971) as having two broods in Florida, by Covell

(1984) as having three broods, and by Heitzman (1987) as having several broods in Missouri.

Paonias myops (J. E. Smith) (Fig. 17): four broods, first peaking late March; peaks two
through four occur at approximately 50-day intervals, beginning early June; previously re-

ported by Beutenmuller (1895) as probably double-brooded near New York City, by
Hodges (1971) as seemingly single-brooded, and by Heitzman (1987) as having multiple

broods in Missouri.

Paonias astylus (Drury) (Fig. 18): four broods; limited data indicate it may have broods
similar to other members of the genus; previously reported by Hodges (1971) as having
two broods in Florida, and by Covell (1984) as having two broods.

Laothoe juglandis
(J.

E. Smith) (Fig. 19): four broods, peaking at approximately 45-day in-

tervals, beginning late April; previously reported by Beutenmuller (1895) as double-brooded
near NewYork City, by Hodges (1971) as having two broods in the south, by Covell (1984)

as having three broods, and by Heitzman (1987) as having several broods in Missouri.

Pachysphinx modesta (Harr): five broods, first peaking late March; peaks two through
five occur at approximately 30-day intervals, beginning mid-May; previously reported by
Beutenmuller (1895) as probably double-brooded near NewYork City, by Hodges (1971)

as having two broods in Arkansas, Kansas, and perhaps Missouri, by Covell (1984) as hav-

ing three broods, and by Heitzman (1987) as being multibrooded in Missouri.

Enyo lugubris (L.) (Figs. 20, 36): usually six broods, first peaking about mid July; peaks
two through six occur at approximately 30-day intervals, beginning early September;
broods five, six, and occasionally seven affected by cold weather during some years; previ-

ously reported by Holland (1903) as having two broods in Florida.

Hemaris thysbe (F.) (Fig. 21): six broods, first peaking end of March, and at approxi-

mately 30-day intervals; previously reported by Beutenmuller (1895) as double-brooded
near NewYork City, by Rowley (1899) as double-brooded in Missouri, by Hodges (1971)
as having two broods in the south, by Covell (1984) as having two broods, and by Heitz-

man (1987) as having three broods in Missouri.

Hemaris diffinis (Bdv): four broods, first peaking mid April, and at approximately 50-

day intervals; previously reported by Rowley (1899) as double-brooded in Missouri, by
Hodges (1971) as double-brooded in the northern United States, and by Covell (1984) as

having two broods.

Eumorpha pandorus (Hbn.) (Fig. 22): four broods, first peaking about mid May; peaks
two through four occur at 30-day intervals, beginning early July; previously reported by
Beutenmuller (1895) as double-brooded near New York City, and by Rowley (1899) as

double brooded in Missouri.

Eumorpha intermedia (B. P. Clark) (Fig. 23): four broods, first peaking about mid May;
peaks two through four occur at approximately 30-day intervals beginning late June.

Eumorpha fasciatus (Sulz.) (Fig. 24): six or more broods, first peaking in early May, and
at approximately 30-day intervals; initial brood emergence varying by two weeks in any
given year; November and December specimens may indicate partial emergence of sev-

enth and eighth broods; previously reported by Hodges (1971) as having two broods in

South Carolina, and Covell (1984) as having two broods.

Sphecodina ahbottii (Swainson) (Figs. 25, 34): three or four broods, first peaking end of
March, and at approximately 45-day intervals; initial brood emergence varying by more
than two weeks in any given year; broods two and four occur at low numbers; previously

reported by Heitzman (1987) as having two broods in Missouri.

Deidamia inscripta (Harr.) (Fig. 26): one brood, peaking at the end of March; previ-

ously reported by Beutenmuller (1895) as probably double-brooded near NewYork City,

and by Hodges (1971) as having one brood.
Amphion floridensis B. P. Clark (Figs. 27, 49-51): six broods, first peaking end of

March, and at approximately 25-day intervals; initial brood emergence varying by two
weeks in any given year; previously reported by Hodges (1971) as multiple-brooded in the

south, and by Covell (1984) as having two broods.
Darapsa versicolor (Cram.) (Fig. 28): five or more broods, peaking at approximately 30-

day intervals; additional records are needed; previously reported by Beutenmuller (1895)
as double-brooded near NewYork City, and by Forbes (1948) as having two broods.
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Darapsa myron (Cram.) (Figs. 29, 33): five or more broods, first peaking early to mid
April, and at approximately 30-day intervals; initial brood emergence varying by more than
two weeks in any given year; September and October specimens may represent partial

emergence of sixth and seventh broods; previously reported by Beutenmuller (1895) as

double-brooded near NewYork City, by Hodges (1971) as double-brooded in NewYork
and South Carolina, and by Covell (1984) as having two broods.

Darapsa pholus (Cram.) (Figs. 30, 35): seven broods, first peaking end of March, and at

approximately 30-day intervals; initial brood emergence varying by two weeks in any given
year; second, fourth, and seventh broods usually at low numbers; November specimens
may represent partial emergence of an eighth brood; previously reported by Beutenmuller
(1895) as double-brooded near NewYork City, by Rowley (1898) as having two broods in

Missouri, and by Lutz (1948), Hodges (1971), and Covell (1984) as having two broods.
Xylophones tersa (L.) (Fig. 31): six or more broods, first peak variable, usually at the

start of May; peaks two through six occur at approximately 30-day intervals, beginning
mid-June; occasional late year specimens appear, probably representing partially emergent
subsequent brood(s).

Hyles lineata (F.) (Figs. 32, 52): eight or nine broods, variable first peak late February
to early March, and at approximately 30-day intervals; previously reported by Beuten-
muller (1895) as double-brooded near NewYork City.
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