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Abstract

New distributional records, new larval host records, various collecting notes, and observations are reported for the North
American species of the tribe Agallissini LeConte, 1873 (Coleoptera: Cerambycidae: Cerambycinae): Agallissus leptur-
oides (Duponchel & Chevrolat, 1841), Osmopleura chamaeropis (Horn, 1893), and Zagymnus clerinus (LeConte, 1873).
The species are illustrated and distribution maps are provided.
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Introduction

There are six known species in the tribe Agallissini LeConte, 1873 (Monné & Giesbert 1995). Three of these are
found in the continental United States. This small tribe of beetles has long been associated with palmetto trees
(family Arecaceae) (Riley 1880; Horn 1893), usually being collected on the foliage or blossoms. In this work, we
report new host plants, distributional records, and some observations on the habits and biology of these beetles.

Materials and methods
The collection acronyms used in this study are as follows:

BTRC Brian T. Raber Collection, Katy, Texas, USA

DJHC Daniel J. Heffern Collection, Houston, Texas, USA

FSCA Florida State Collection of Arthropods, Gainesville, Florida, USA
RFMC Roy F. Morris, II Collection, Lakeland, Florida, USA

RMGC  Robert M. Gemmill Collection, Charleston, South Carolina, USA
TAMU Texas A&M University Collection, College Station, Texas, USA
TBAC Thomas B. Austin collection, Summerville, South Carolina, USA

Agallissus lepturoides (Duponchel & Chevrolat, 1841)
[Figs. 1 & 2]

History. This species was first reported from Texas, without further data, by LeConte (1873) as Cryptopleura
grata Haldeman, 1854, and subsequently listed thereafter as occurring from Texas to Honduras in catalogs and
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other works (i.e. Linsley 1964; Hovore et al. 1987). The first collecting record from Texas known to us since
LeConte’s time was by R. M. Brattain, 2-1V-1999 and was taken by beating on Sabal mexicana Mart. along the
edge of the Sabal Palm Sanctuary (SPS), Cameron County, Texas. (R. M. Brattain, pers. comm.). The next
specimen was collected in the SPS by one of the authors (Raber), 18-X-2008, while beating on a leaf of a short
Sabal palm tree. The subsequent search for additional specimens was centered in the SPS, which is a relatively
small preserve containing a tiny fraction of the original sabal palm forest biotic community that was once dominant
in the Lower Rio Grande Valley (LRGV) in Cameron and Hidalgo counties of Texas and adjacent parts of Mexico
(Jahrsdoerfer & Leslie 1988). Hovore et al. (1987) speculated that this species would be associated with palms
similarly to its close relatives, Zagymnus and Osmopleura.

Biological notes. Three of the authors (Heffern, Raber, and Quinn) and Edward Riley (TAMU), made
concerted efforts in 2009 and 2010 to find larvae and adult specimens and to record observations as part of a larger
study to document rare Coleoptera in the LRGV. During February, March, and April of those years, numerous dead
petioles of Sabal mexicana were found that contained larvae, pupae, and teneral adults (first host record). Sites
discovered within Cameron County with Agallissus included: the SPS, the Southmost Unit and the Boscaje de la
Palma Unit of the LRGV National Wildlife Refuge, and along an irrigation ditch by Paloma Blanca Road about 2
km northwest of the SPS. The Boscaje de la Palma Unit, with re-vegetation in progress, is of comparable size to the
SPS and borders it on the west side. Due to the healthy population of Agallissus encountered at the SPS, it is
probable that it occurs widely around Brownsville where remnant Sabal palms naturally occur or where they have
been re-introduced. Non-native palms in Cameron County were not examined for evidence of adult emergence.

Leaf stalks of mature S. mexicana vary in length from approximately 1 to 3 meters, in width from 2 to 6
centimeters, and in thickness from about 1.5 to 3 centimeters. Larvae, pupae, and adults were found by carefully
cutting a dry, dead leaf stalk lengthwise or cutting across it perpendicularly and looking for frass. Infested leaf
stalks were usually found still attached to a palm immediately below healthy upper leaves. Occasionally they were
found lying on the ground below tall healthy palms. Leaf stalks trimmed along walking trails through the SPS were
piled up, and even within those, larvae were found.

Larval frass trails are rather straight (Fig. 10), as would be expected in the narrow petiole of a palm frond.
Trails were moderately to very tightly packed with frass, typically about 0.3 to over 1 m in length after full larval
development. Larvae appear to orient their feeding in a downwards direction with gravity. Whether the leaf stalk is
still firmly attached horizontally, or broken and dangling vertically, affects which direction larvae feed and form
pupal cells. Rarely, larvae would develop in or near the base (boot) of the stalk after the frond had been broken or
cut off. This resulted in the larva being confined to a stub on the palm tree which would force it to feed in a
restricted space. Thus, pupation may occur anywhere from the base to the extreme distal end of the leaf stalk.
Infested leaf stalks may break due to weakness caused by larval feeding in conjunction with the weight of the dead
frond or wind. Old emergence holes were observed on both the upper and lower surfaces of leaf stalks and were
elliptical in shape, approximately 7 mm by 4.5 mm. A larva does not create an opening and plug it with frass, but
simply positions its body so that it must only chew through a thin layer of stalk in order to emerge. There was no
evidence to indicate that living fronds are used for larval development. Occasionally, one large and one small
larvae were found in the same leaf stalk, which suggests that a female may be attracted to a leaf stalk that has been
dead for a few months or perhaps as long as a year.

Dead leaf stalks found to contain larvae or pupae were cut into short sizes (<0.5 m) and stored in containers.
They were occasionally sprayed with water to simulate rainfall and were allowed to dry before closing the
container. Agallissus adults emerged from March to July when frond segments were stored in outside containers in
the Houston area, suggesting that adults are active much of the year, excluding winter, and stayed alive in captivity
for as long as 4-5 weeks. Adults rest with their antennae held straight forward, parallel to the body. Agallissus
specimens ranged in size from 11.5 to 20 mm. In general, females tend to be slightly larger than males. Two small
males had reduced yellow markings, (Fig. 2), otherwise there was little variation in the maculations of the elytra.

Other arthropods were found in abandoned larval tunnels in leaf stalks, including ants, caterpillars, and spiders.
Other exit holes, smaller and nearly round, were observed on some stalks, generally in the distal half, and were
apparently created by the emergence of an anthribid beetle, Phoenicobiella schwarzii (Schaeffer, 1906) (Coleoptera:
Anthribidae), which was also reared on occasion. Numerous traps in the SPS, including Lindgren funnel traps, UV
light traps, flight intercept traps, and ethanol-baited traps only produced a single specimen of Agallissus. Thus, nearly
all specimens were collected as teneral adults, pupae, or larvae from the dead stalks of the palm fronds.
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Distribution. A distribution map (Fig. 14) for Agallissus lepturoides was prepared based on records from
DJHC, TAMU, FSCA, RMBC, Gutiérrez & Noguera (2015), Noguera & Chemsak (1996), Chemsak et al. (1980)
and Haldeman (1854).

Osmopleura chamaeropis (Horn, 1893)
[Figs. 3 & 4]

History. Horn’s original description states “Collected at Biscayne, Fla., by E. A. Schwarz on Chamaerops
palmetto.” Blatchley (1925) reported that specimens were collected from blossoms and foliage of palmetto.
Turnbow & Hovore (1979) reported that individuals were most frequently found “in the deep interspaces between
living stems in the basal rosettes of the palmettos.” They also reported, “feeding larvae, pupae and teneral adults
were collected from dead, dried inflorescences, and from dead leaf bases persisting on the trees.” Linsley &
Chemsak (1997) report the only host plant of Osmopleura chamaeropis as Sabal palmetto, and the known
distribution of this species as Florida and Georgia (Linsley 1964).

Biological notes. Along with Zagymnus clerinus, numerous specimens of O. chamaeropis were collected on
fire-damaged S. palmetto in Pinellas County, Florida (R. F. Morris, 11, R. M. Brattain, J. A. Green, pers. comm.).
Their observations indicate that these two species will congregate on damaged plants.

In Texas, a specimen was collected along the coast: Calhoun County, Port O’Connor, 7-VI-2007, by Mr. B.
Freeman (TAMU) (new state record). Two additional specimens were observed, V-2009, by Freeman at the same
location, but only one was collected (DJHC).

In South Carolina, one living specimen of O. chamaeropis was photographed by Dr. P. Hendley on 8-VII-2016,
along the Stono River, Charleston, Charleston County (new state record), (Bugguide 2018a). The beetle was
resting on Dr. Hendley’s upper-level porch but was not collected. The presence of numerous transplanted S.
palmetto in the neighborhood, with occasional emergence holes, is consistent with dispersal by commercial
landscapers. This observation constitutes the only record of this species from the state.

Distribution. A distribution map (Fig. 15) for Osmopleura chamaeropis was prepared based on records from
DJHC, FSCA, TAMU, RFMC, Fattig (1947), and Bugguide (2018a).

Zagymnus clerinus (LeConte, 1873)
[Figs. 5-9, 11]

History. Zagymnus clerinus was described from a specimen from Florida. It has only been collected once in Cuba
(Devesa et al. 2015; Devesa pers. comm., 2018) and there are only two records published from Georgia (Fattig
1947). C. V. Riley (1880) stated about Zagymnus clerinus: “bores in the dry leaf stems of Chamaerops palmetto, in
Florida, the beetles appearing in April and May.”

Biological notes. This species is typically found with color patterns as in Figs. 5-7. The pronotum may be
either reddish-orange or black. Elytral markings may occasionally be reduced in size or, rarely, completely absent
as in Figs. 8 & 9. Individuals have scattered, whitish hairs on the body.

In Florida, adults can be found from April to July, usually on Cabbage Palmetto (Sabal palmetto (Walter)
Lodd. ex Schult. & Schult.f.). Long series of Zagymnus were collected on S. palmetto, particularly those which had
been fire-damaged, in Pinellas County, Florida (R. Morris, 11, R. M. Brattain, J. A. Green pers. comm.), indicating
they have a strong attraction to damaged plants, or their vascular secretions. Sabal palmetto naturally ranges
throughout Florida and the coastal plains of Georgia, South Carolina, and southeastern North Carolina but has also
been introduced throughout the gulf coast as an ornamental (BONAP 2014).

A single, freshly crushed specimen of Z. clerinus was discovered by one of the authors (Gemmill) in a campus
building corridor at the Medical University of South Carolina on 3-VII-2007 (new state record). RG noted S.
palmetto trees growing near Charleston, SC with exit holes in their leaf petioles similar to those of the A.
lepturoides he observed during a joint trip to the SPS with the Texas authors. These S. palmetto trees were located
within or near the maritime forest of the South Carolina coast. In June of 2016, adult Z. clerinus were discovered
on the shoreline of Edisto Island, SC hiding behind leaf petioles on S. palmetto trees.
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FIGURES 1-4. 1. Agallissus lepturoides (typical pattern), female. 2. Agallissus lepturoides (melanistic form), male. 3.
Osmopleura chamaeropis (typical color), female. 4. Osmopleura chamaeropis (atypical dark color), male.
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FIGURES 5-8. 5. Zagymnus clerinus (typical pattern), male. 6. Zagymnus clerinus (typical pattern), female. 7. Zagymnus
clerinus (typical pattern), male. 8. Zagymnus clerinus (atypical form), male.
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Two Z. clerinus were captured in Lindgren funnel traps in the SPS in Texas (VII-2009 and VII-2010) by
Heffern and Raber (DJHC & BTRC) (new state record). A desiccated adult was found in a pupal chamber in a
dead leaf stalk of S. mexicana (new host record) at the SPS, 11-2017 by Heffern. That same leaf stalk was also
populated by an active colony of ants. The dead Zagymnus was located in the leaf stalk about 0.75 m from the
trunk. Zagymnus clerinus was recently recorded from Galveston Island, Texas, (iNaturalist 2018).

In South Carolina, sites in Charleston, Colleton, and Georgetown counties with S. palmetto trees were
surveyed for evidence of Z. clerinus by Austin. Surveying was done between VI-2016 and X-2017 by visually
inspecting all S. palmetto trees (Fig. 12) for Z. clerinus emergence holes and live adults. The age and abundance of
the emergence holes, as well as the presence of any transplanted palmettos with emergence holes, was noted. All
observations of live Z. clerinus in their natural habitat were made during daylight hours on Pockoy Island, a small
barrier sandspit within the Botany Bay Wildlife Management Area, on Edisto Island, SC. Petioles displaying
evidence of previous usage by Z. clerinus larvae, chiefly emergence holes, were collected from native Cabbage
Palmettos on private land. Larval tunnels were examined by longitudinally splitting Palmetto petioles that
exhibited Z. clerinus emergence holes. The dimensions of larval tunnels were measured and pupal chambers were
examined. Several additional petioles that lacked emergence holes were placed into a mesh enclosure to capture
any adults that might emerge the following summer.

Five adult Z. clerinus were observed and three specimens collected between 2007 and 2017 at three sites in
Charleston County, SC. Additional indirect evidence at numerous other sites suggests that Z. clerinus populations
in South Carolina are located throughout Charleston County within the saltwater tidal zone, from Edisto Beach to
Isle of Palms.

The larvae utilize the petioles and forked bases (boots) of senesced, desiccated petioles that remain attached to
the palm trunk. The larvae consume the longitudinal fibers of the petiole and move down the petiole towards the
base at the trunk. The larval burrow is densely packed with frass. Each petiole can support two larvae, one on either
side of the sagittal plane of the petiole. Larval burrows are found below the epidermis and oblique fibers of the
petiole. They are typically 30cm long, 3cm wide, and 1cm deep, although dimensions vary with the shape of the
host petiole. There is a clear preference for petioles that senesced over a year prior and show outward signs of
degradation. This degree of degradation is visible as a dull, light gray color on the exterior. Occasional emergence
holes in old inflorescence stalks indicates this tissue is also suitable for larval development. Zagymnus clerinus is
not known to be harmful to the host tree as the larvae consume only dead plant material.

Pupation begins in late spring with adults emerging in early summer. After eclosing, adults exit the host petiole
through an elliptical emergence hole averaging 5 to 9mm in length, and parallel to the grain of the wood (Fig. 12).
Emergence holes are most often located 10 to 20 centimeters below the fork of the petiole in S. palmetto and most
commonly on the underside of the petiole. Adults are diurnal and have been observed resting and ovipositing on S.
palmetto throughout the day (Fig. 11). Adults have been found resting, or possibly hiding, between the petiole base
and the trunk near the tops of some palmetto trees. Females oviposit rather indiscriminately on the edges and
broken tips of petioles and have been observed to oviposit on both live fronds and desiccated petioles. However,
larvae have not been found to utilize living or recently senesced fronds. Adults are short-lived and die within a few
weeks of emergence.

The distinctly shaped emergence holes of this species has allowed for the tracking of its distribution within
South Carolina. These holes can expand over time due to weathering or use by other insects. Pupal chambers of Z.
clerinus are utilized by other arthropods after emergence of the beetle. Parancistrocerus histrio (Lepeletier, 1841),
a species of Mason Wasp (Hymenoptera: Vesperidae: Eumeninae) native to Coastal SC, GA, and much of FL, has
been observed to nest within these abandoned pupal chambers. Several species of small spiders (Araneae) have
also been observed using the empty pupal chambers as a daytime refuge. The resultant wear and weathering of the
exit holes provides an additional means to estimate the relative age of a given population.

Zagymnus clerinus has a marked preference for host palmettos that receive direct sunlight and grow in close
proximity to saltwater tidal systems. The age and height of palmettos appears to be an unimportant factor in host
selection, so long as the tree has sufficiently deteriorated boots attached to its trunk. Additionally, Z. clerinus
appears to have a strong preference for stunted palmettos. These trees are typically found on the edges of salt marsh
hammocks, or similar habitats with poor growing conditions. Such stunted palmettos have substantially reduced
leaf size, shorter overall height, increased leaf senescence rates, and an overall unhealthy appearance. It is not
uncommon for there to be two-dozen or more emergence holes on a stunted palmetto less than two meters in
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height. The harsh growing conditions these trees reside in and their general poor health results in wood that
decomposes relatively rapidly. This accelerated decomposition may create wood more easily digested by Z.
clerinus larvae. This species is also present in shaded understory palmettos in South Carolina but at a substantially
lower density than on host trees found in more exposed locations. In Texas, Z. clerinus was found at the SPS on
palms in shaded understory, many miles from saltwater.

Sabal palmetto trees reduce their growth rate after they are transplanted, resulting in a distinct compression of
the layers of boots encircling the trunk. Boot compression is visible as an alteration in the angle that the petioles
make with the trunk, providing a convenient means to identify transplanted trees. The condensed boot ring is also
useful in assessing the status of any associated population of Z. clerinus, since emergence holes above this band
indicate persistence of Z. clerinus after transplantation. Transplantation of palmettos to locations above the
saltwater tidal zone typically resulted in the loss of Z. clerinus larvae hosting on the tree. This conclusion is based
on the presence of emergence holes in petioles older than the transplantation band but absent above this band. In
contrast, palmettos transplanted to barrier islands or waterfront properties within the saltwater tidal zone often
showed evidence of continuous use as a host, extending for years after transplantation (Fig. 13). This is consistent
with a larval cold intolerance that can be mitigated in proximity to saline water bodies.

The density of Z. clerinus emergence holes was greatest in areas where palmettos exist undisturbed in their
natural habitat. Protected areas of coastal maritime forest near barrier island communities exhibited the highest
densities of emergence holes. Manicured trees used in landscapes exhibited much lower densities, perhaps because
their petioles are trimmed to just above the fork, removing a significant portion of suitable host material.

Our findings extend the range of Z. clerinus to include the South Carolina coastal plain and coastal Texas.
Evidence from emergence holes on recently transplanted landscape palmettos suggests that the species was
introduced to South Carolina by anthropogenic means and that this is a major factor in its current distribution.
However, Z. clerinus has demonstrated the ability to naturally disperse and establish itself in new habitats within
the state. Self-sustaining populations have been discovered at several protected or isolated sites where no landscape
palmettos have been imported. Nevertheless, its natural dispersal ability appears to be limited, as several
uninhabited barrier islands near likely populations showed no evidence of its presence. Zagymnus clerinus is likely
present in Beaufort and Jasper counties, due to their significant coastal development and milder winters, but these
counties were not surveyed. No populations were discovered in Georgetown or Conway counties and the colder
winters of these counties may severely reduce larval survival. Zagymnus clerinus may still exist in isolated sites in
these areas but these counties were not surveyed comprehensively. Further work will be required to fully
understand the distribution of Z. clerinus in coastal South Carolina.

Distribution. A distribution map (Fig. 16) for Zagymnus clerinus was prepared based on records from DJHC,
FSCA, TAMU, RFMC, RMBC, RMGC, TBAC, Devesa (2015), Fattig (1947), and iNaturalist (2018).

Summary. With widespread planting of numerous palm species for landscaping, all three Agallissini species
known from the United States can disperse to areas where they are not native. Increased awareness by collectors,
naturalists, and photographers will likely result in additional observations for these species, especially now that
their life histories are being documented. There are no observations to indicate that any of these species are a threat
to healthy plants. Just the opposite, Agallissini appear to be important natural agents in the decomposition of
fibrous, dead leaf stalks, facilitating the shedding of dead leaves by palmettos and returning the mineral nutrients
trapped within to the soil below.
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FIGURES 9-11. 9. Zagymnus clerinus (rare black form), female. 10. Larval workings of Agallissus lepturoides in petiole. 11.
Zagymnus clerinus ovipositing.
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FIGURE 12-14. 12. Zagymnus clerinus exit hole in a Sabal palmetto boot. 13. A transplanted Sabal palmetto showing several
Z. clerinus exit holes. 14. Known distribution of Agallissus lepturoides (circles: specific locations, triangle: state record, square:
country record).
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FIGURE 15-16. 15, Known distribution of Osmopleura chamaeropis. 16, Known distribution of Zagymnus clerinus.

NORTH AMERICAN AGALLISSINI (COLEOPTERA: CERAMBYCIDAE) Zootaxa 4457 (3) © 2018 Magnolia Press - 453



References

Blatchley, W.S. (1925) Notes on the distribution and habits of some Florida Coleoptera with descriptions of new species.
Canadian Entomologist, 47, 160—168.
https://doi.org/10.4039/Ent57160-7

BONAP (2014) Biota of North America Program. [County range map for Sabal palmetto]. Available from http://bonap.net/
MapGallery/County/Sabal%20palmetto.png (accessed 30 April 2018)

Bugguide (2018a) Identification, Images, & Information For Insects, Spiders & Their Kin For the United States & Canada.
Available from https://bugguide.net/node/view/1255063 (accessed 30 April 2018)

Chemsak, J.A., Linsley, E.G. & Mankins, J.V. (1980) Records of some Cerambycidae from Honduras. The Pan-Pacific
Entomologist, 56 (1), 26-37.

Devesa, S., Fonseca, E. & Barro, A. (2015) Longicornios de Cuba (Coleoptera: Cerambycidae). Vol. 1. Parandrinae,
Prioninae, Spondylidinae, Cerambycinae. Greta Editores, Lleida, 353 pp.

Fattig, P.W. (1947) The Cerambycidae or long-horned beetles of Georgia. Emory University Museum Bulletin, 5, 1-48.

Gutiérrez, N. & Noguera, F.A. (2015) New distributional records of Cerambycidae (Coleoptera) from Mexico. The Pan-Pacific
Entomologist, 91 (2), 135-147.
https://doi.org/10.3956/2015-91.2.135

Haldeman, S.S. (1854) Descriptions of some new species of insects, with observations on described species. Proceedings of the
Academy of Natural Sciences of Philadelphia, 6 [1853], 361-365.

Horn, G.H. (1893) Miscellaneous Coleopterous Studies. Transactions of the American Entomological Society, 20, 136—144, pl.
L.

Hovore, F.T., Penrose, R.L. & Neck, R.W. (1987) The Cerambycidae or longhorned beetles of Southern Texas: a faunal survey
(Coleoptera). Proceedings of the California Academy of Sciences, 44 (13), 283-334, 20 figs.

iNaturalist (2018a) Zagymnus clerinus. Available from: https://www.inaturalist.org/observations/6379755 (accessed 30 April
2018)

Jahrsdoerfer, S.E. & Leslie, D.E. (1988) Tamaulipan brushland of the lower Rio Grande Valley of south Texas: Description,
human impacts, and management options. USD/ Fish & Wildlife Service Biological Report, 88 (36), 1-63.

LeConte, J.L. (1873) Classification of the Coleoptera of North America. Prepared for the Smithsonian Institution. Part II.
Smithsonian Miscellaneous Collections, Washington, D.C., 11 (265), 279-348.

Linsley, E.G. (1964) The Cerambycidae of North America. Pt. 5. Taxonomy and classification of the subfamily Cerambycinae,
tribes Callichromini through Ancylocerini. University of California Publications in Entomology, 22, 1-197, 1 pl, 60 figs.

Linsley, E.G. & Chemsak, J.A. (1997) The Cerambycidae of North America, Part VIII: Bibliography, Index, and Host Plant
Index. University of California Publications in Entomology, 117, i—ix + 1-534.

Monné, M.A. & Giesbert, E.F. (1995) Checklist of the Cerambycidae and Disteniidae (Coleoptera) of the Western Hemisphere.
Wolfsgarden Books, Burbank, California, xiv + 420 pp. [[SBN 1-885850-01-8]

Noguera, F.A. & Chemsak, J.A. (1996) Cerambycidae (Coleoptera). /n: Biodiversidad, Taxonomia y Biogeografia de
Artrépodos de México: Hacia una Sintesis de su conocimiento. Universidad Nacional Autonoma de México, 1996, pp.
381-409.

Riley, C.V. (1880) Food habits of the longicorn beetles or wood borers. The American Entomologist, 3 (10), 237-239.

Turnbow, R.H. Jr. & Hovore, F.T. (1979) Notes on Cerambycidae from the southeastern U. S. (Coleoptera). Entomological
News, Philadelphia, 90 (5), 219-229.

454 - Zootaxa 4457 (3) © 2018 Magnolia Press AUSTIN ET AL




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


