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Abstract

The taxonomy of the weevils inhabiting male cycad cones in the New World is reviewed. All species belong in a single
subtribe, Allocorynina, of the family Belidae, subfamily Oxycoryninae and tribe Oxycorynini and are known to develop
only in cones of the cycad genera Dioon and Zamia. Most species of Rhopalotria Chevrolat develop in male cones of Za-
mia ranging from Mexico, Belize, the Caribbean (Cuba, Isle of Youth, Cayman Islands, Jamaica and the Bahamas) to
southern Florida, and one species in those of Dioon spinulosum in Mexico. Rhopalotria consists of three previously de-
scribed species, two previously described genus-group names (treated herein as subgenera) and four new species de-
scribed herein: subgenus Allocorynus Sharp with R. calonjein. sp., R. furfuracea n. sp., R. mollis (Sharp) and R. vovidesi
n. sp., and the nominate subgenus Rhopalotria with R. dimidiata Chevrolat, R. meerowi n. sp. and R. slossoni (Schaeffer).
The species of Parallocorynus Voss develop only in cones of Dioon in Mexico, and the genus consists of one previously
described species, the nominate subgenus and three new subgenera and 11 new species described herein: subgenus Dysi-
corynus n. subg. with P. andrewsin. sp. and P. sonorensis n. sp., subgenus Eocorynus n. subg. with P. chemnickin. sp. and
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P. schiblii n. sp., subgenus Neocorynus n. subg. with P. iglesiasi n. sp. and P. inexpectatus n. sp., and the nominate subge-
nus Parallocorynus with P. bicolor (Voss), P. gregoryi n. sp., P. jonesin. sp., P. norstogin. sp., P. perezfarrerai n. sp. and
P. salasae n. sp. Two new genera are described, Protocorynus with one new species in Honduras, P. bontai, and Notorho-
palotria with four new species ranging from Costa Rica to Colombia, N. montgomeryensis, N. panamensis, N. platysoma
and N. taylori. Keys to genera, subgenera and species are provided. All of these weevils are believed to be involved in
pollination of their host cycads.

Key words: Notorhopalotria, Protocorynus, cycad cone, pollinators, new species

Introduction

Some primitive weevils in the curculionoid family Belidae are known to develop in the male cones of cycads in the
New World. These were recently studied at the generic level by Marvaldi ef al. (2006), who reviewed previous
classifications of these genera, analyzed them using cladistic analysis of 98 characters, placed them in the
subfamily Oxycoryninae, tribe Oxycorynini, subtribe Allocorynina and recognized two genera, Rhopalotria and
Parallocorynus. Recently Tang & O’Brien (2012) examined a larger sample of species from a wider geographical
area, placed these two genera under one name, Rhopalotria, and tentatively organized them in seven species groups
based on distinctive morphological characters.

Herein we present augmented morphological data from a very large number of additional specimens of
Allocorynina plus molecular data from a sample selected from most recognized species groups (Tang et al. in
prep.). Based on this analysis we identify and describe two new genera with five new species, two subgenera of
Rhopalotria with four new species and four subgenera of Parallocorynus (three new) with eleven new species.

An extinct genus and species of Allocorynini (Pleurambus strongylus) were described recently from amber
from the Dominican Republic by Poinar & Legalov (2014). It is easily distinguished from all extant genera and
species by its strongly developed, short lateral pronotal carinae. We accept this genus and species as a member of
the Allocorynina. In an earlier paper (2013) Legalov described another extinct genus and species
(Palaeorhopalotria neli) from France, which he placed in the new tribe Palacorhopalotriini, and supertribe
Allocorynitae. However, we cannot accept this taxon as Allocorynina and question its placement in the Belidae,
Oxycoryninae based on many of the characters cited and the illustrations in the paper, e.g. antennae inserted behind
middle of rostrum, (not basal), short, almost reaching base of rostrum; rostrum with two longitudinal carinae; elytra
convex, with distinct punctate striae; and profemora swollen in female type. The only extant genus of cycads
known for certain in Europe in the Tertiary is Ceratozamia (Kvacek 2004); however, modern Ceratozamia cones
do not host any weevils (Tang 2004, unpub. data).

Materials and Methods

This study is based on 15699 adult specimens that were collected mainly from male cones in wild populations of
cycads in the New World. Some specimens were collected from plants in cultivation and others were reared from
cones originally collected in the wild, but kept in the laboratory for periods of days to eight years. Many of these
specimens have been borrowed from, or examined in, private collections and museums; insect collection codens
used are based on Evenhuis (2014) and are as follows:

ANIC: Australian National Insect Collection, CSIRO, Canberra, Australia

ASUT: Arizona State University, Tempe, AZ, USA

BMNH: The Natural History Museum, London, United Kingdom

CAS: California Academy of Sciences, San Francisco, CA, USA

CMNC: Canadian Museum of Nature, Ottawa, Canada

CSCA: California State Collection of Arthropods, Sacramento, CA, USA

CWOB: Charles W. O’Brien Collection, Private Collection, Green Valley, AZ, USA
EMEC: Essig Museum of Entomology, University of California, Berkeley, CA, USA
FMNH: Field Museum of Natural History, Chicago, IL, USA

4 - Zootaxa 3970 (1) © 2015 Magnolia Press O’BRIEN & TANG



	Table of contents
	Abstract
	Introduction
	Materials and Methods
	Results
	Subtribe Allocorynina Sharp, 1890
	Keys to Genera, Subgenera and Species of Extant Adult Allocorynina
	KEY #1: Key to the species of extant Allocorynina (males)
	KEY #2: Key to the species of extant Allocorynina (females)
	Protocorynus O’Brien and Tang, new genus
	Protocorynus bontai O’Brien and Tang, new species
	Notorhopalotria Tang and O’Brien, new genus
	Notorhopalotria taylori Tang and O’Brien, new species
	Notorhopalotria montgomeryensis O’Brien and Tang, new species
	Notorhopalotria platysoma Tang and O’Brien, new species
	Notorhopalotria panamensis O’Brien and Tang, new species
	Rhopalotria Chevrolat, 1878
	Subgenus Rhopalotria Chevrolat, 1878
	Rhopalotria (Rhopalotria) dimidiata Chevrolat, 1878
	Rhopalotria (Rhopalotria) slossoni (Schaeffer, 1905)
	Rhopalotria (Rhopalotria) meerowi Tang and O’Brien, new species
	Subgenus Allocorynus Sharp, 1890
	Rhopalotria (Allocorynus) mollis (Sharp, 1890)
	Rhopalotria (Allocorynus) furfuracea O’Brien and Tang, new species
	Rhopalotria (Allocorynus) calonjei Tang and O’Brien, new species
	Rhopalotria (Allocorynus) vovidesi O’Brien and Tang, new species
	Parallocorynus Voss, 1943
	Subgenus Parallocorynus Voss, 1943
	Parallocorynus (Parallocorynus) bicolor (Voss, 1943)
	Parallocorynus (Parallocorynus) jonesi O’Brien and Tang new species
	Parallocorynus (Parallocorynus) salasae Tang and O’Brien, new species
	Parallocorynus (Parallocorynus) gregoryi O’Brien and Tang, new species
	Parallocorynus (Parallocorynus) norstogi O’Brien and Tang, new species
	Parallocorynus (Parallocorynus) perezfarrerai Tang and O’Brien, new species
	Subgenus Dysicorynus Tang and O’Brien, new subgenus
	Parallocorynus (Dysicorynus) andrewsi Tang and O’Brien, new species
	Parallocorynus (Dysicorynus) sonorensis O’Brien and Tang, new species
	Subgenus Neocorynus O’Brien and Tang, new subgenus
	Parallocorynus (Neocorynus) inexpectatus O’Brien and Tang, new species
	Parallocorynus (Neocorynus) iglesiasi Tang and O’Brien, new species
	Subgenus Eocorynus Tang and O’Brien, new subgenus
	Parallocorynus (Eocorynus) schiblii Tang and O’Brien, new species
	Parallocorynus (Eocorynus) chemnicki Tang and O’Brien, new species
	Concluding remarks
	Acknowledgements
	References


<<
  /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




