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STYLE FOR PREPARATION OF A MONA FASCICLE

The following material provides examples of style used for the MONA series. Note particularly the use of bold face and small caps. The examples are from Powell and J. 
Brown’s Sparganothini fascicle. Each author likely will have a different set of emphases, dependent on available knowledge of the taxon.  See fascicles 7.6 and 26.9 for different recent approaches. Please avoid verbosity. Be as concise as possible.

GENERAL:
1. For all taxa attempt to define each taxon and associate it with and differentiate it from allies; this includes higher categories. Include characters to differentiate the taxon from close relatives that may be extralimital and/or those that are superficially closely similar.

2. Focus on succinct statements of characters, hosts, behavior, distribution, etc. Be consistent in presentation 
3. Summarize data where possible but give specifics when significant to discussion or for poorly known species.

4. The readers represent a broad spectrum of backgrounds; try to write clearly, informatively, positively, and interestingly; avoid redundancy.

5. Prepare an index to animal names and an index to plant names. The draft should be double spaced with a single column per page. The editor and author(s) will insert page numbers when page proofs are in hand. They will collaborate to ensure accuracy and coverage.

6. Prepare a check list of taxa within fascicle as for recent fascicles.

7. Write out 'plate,' figure,' and 'text figure' in text, e.g., plate 2, figure 5; plate AA, figure 4; text figure 3 a.

7. Write out male and female in the text.  Use the symbols (♂, ♀) in legends and types sections

8. Figures and plates are numbered consecutively through fascicle as with pagination. Use numbers for the larger number of kind of illustration; letters for the smaller number [e.g., color plates A–J, monochrome plates 1–32].
9. Type locality: give locality as stated in original description. If the locality is a guess or comes from another source, place in square brackets [].

10. Use 'type species' for the type of a genus.  Use 'monotypy,' 'original designation,' 'present designation,' and, in the case of 'subsequent designation,' use "designated by . . ., date, and full reference" to  indicate the way the type species as selected. If the specific name of the type species is now considered to be a junior synonym, use 'Type species: Tinea zebrella Treitschke, 1845, now considered a junior synonym of Tinea sexpunctella Fabricius, 1794.'

11. Check List numbers to be given in (). If a species has been 'split,' use (RWH 2341, part); if synonymized, give both numbers (RWH 2344, 2346). If the species is not in the Check List, omit.

12. Common names: Use an asterisk '*' following a common name listed in a recent edition of Common Names of Insects & Related Organisms published by the Entomological Society of America.  Use French-language common names listed in a recent edition of French Names of Insects of Canada published for the Quebec Society for the Protection of Plants by Department of Agriculture and Colonization, Quebec. Use 'm' for masculine and 'f' for feminine. Common names are printed in lower case for plant and animal names.

13. Use the following plant family names: Apiaceae [not Leguminosae], Arecaceae [not Palmae], Asteraceae [not Compositae], Brassicaceae [not Cruciferae], Clusiaceae/Hypericaceae [not Guttiferae], Poaceae [not Graminae], 

______
NOTES:
1. Use “Times New Roman” font.
2. The first paragraph of an entry begins at the left margin; subsequent paragraphs are indented with no blank line between paragraphs,
3. Use tabs for indentations.

4. Use dot leaders—not periods—in the keys.

5. Use hyphens [-], em [—], and en [–] dashes appropriately.

.
a. Numbers in series (e.g., Figs. 3–5, 23–29 mm) are separated by an en dash, not a hyphen.


b. An em dash (—) separates an inserted additional thought—like one we might put in parentheses—. Use also in Keys and after words such as “note— ” 

6. Use: ¼ ¾ ⅕ ⅔ ⅖ ⅗ ⅘ ⅙ ⅚ ⅛ ⅜ ⅝ ⅞ instead of ¼, 3/4, etc.

7. Use the multiplication sign [×], not an X for “times.”
8. Insert a single space between sentences.

9. Punctuation goes inside the closing quotation mark ["like this," "and this?" and “this."]
10. Hyphenate a compound unit modifier (e.g., grayish-brown scales; dark-brown scales; spine-tipped process).

11. Do not hyphenate compound predicate adjectives (e.g., scales are grayish brown; scales are dark brown; process is spine tipped).

12. A colon (:) precedes a list. It amounts to an equals sign. A semicolon separates two full sentences that are attached because they are closely tied to a single issue.

13. Use a comma before the “and’ in a series [e,g., red, blue, and green are colors].

1
14. Species’ names should be preceded by the generic name or the letter representing the genus [Chionodes continuella or C. continuella.] 

15. Abbreviations of authors’ names are used only in figure captions and check lists, (B. & McD. [use &]). In text spell authors’ names in full (Barnes and McDunnough [use and]). Abbreviations are in accompanying material.
15. Keep descriptions in singular (eye with spine). If written as plural, it would be “eyes with spines [plural]” and you could not tell how many spines each eye has.  

16. The bursa copulatrix is the general term for the entire copulatory sac, and also is used when it is not differentiated into parts. If differentiated, the parts are ostium bursae, ductus bursae, corpus bursae, and sometimes an appendix bursae.

17. Give authors of plant and animal names not treated in the fascicle the first time they appear in the text.
18. Give Plant family names [see examples in Sparganothini text] for plant names.
19. In so far as possible give the county for localities.  It is not necessary to place the county name in square brackets [].
20. Look carefully at the format for the literature section.
21. Use dot leaders—not periods—in the keys.
22. The author of a scientific name is separated from date by a comma, but all other references are without a comma between author and year (Euxoa cana Lafontaine, 1976 was described in Lafontaine 1976)
23. Punctuate abbreviations as words. The words “for example,” always would be followed by a comma. Thus, “e.g.,” should be followed by a comma. The abbreviations “et al.,” “sic,” and “etc.” are not italicized.
24. Punctuation is not italicized with scientific names. Euxoa tessellata, E. rufula. Not E. tessellata, E. rufula. [comma and period are incorrectly italicized here].
25. The forewing lines are basal, antemedial, medial (not median), postmedial, subterminal, and terminal.
26. Numbers one to ten are spelled out [except when in range: 1–3]; 11, 12, etc are given as numerals
27. Use number symbols in figures (Figs. 1–3), measurements (1–3 mm), and structures (A1–3). 
28. “Instars” are larvae; dunes are sand; and blue is a color; so, a “sand dune” a fourth instar larva, and a blue colored spot are examples of redundant terms. 
29. Include the author of species’ and generic names of plants and animals [not treated in the manuscript], the first time the name is used in the manuscript
30. Use square brackets if the  date of publication was determined from external evidence (e.g., Euxoa Hübner, [1821]; Dyar, l902 [1903]).
31. Farther refers to distance, further to “additional.” A separation in usage is not completely accepted, but it is recommended by the major style manuals.
32. Family, subfamily, and tribal names are plural, unless used with the word family (the Noctuidae are a large family …; the family Noctuidae is large…), as you would say “the Smiths are coming to dinner,” and “the Smith family is coming to dinner.” Generic and subgeneric names are singular (e.g., Euxoa is a large genus…).
33. The word “which” usually begins a separate subordinate clause that adds additional optional detail. It almost always is preceded by a comma. The word “that” adds critical detail and is not preceded by a comma. 
The caterpillars, which are found in July, are red. The caterpillars that are found in July are red, whereas those that are found in September are green, which is why they are difficult to identify. 
34. Note in the example above that “whereas” emphasizes contrast, whereas the word “while” would imply time (i.e., two things happening simultaneously). Most uses of while are incorrectly used for “because” or “whereas.
35. Use format date, month, year, e.g., 6 July 1989.
36. Insert a comma when citing elevation, e.g., 3,800’ 2,400 m.
37. Spelling/miscellany:
Toward, inward, not towards, inwards
38. Use small caps for combination; synonymy, new species etc.; pl. 1, fig. 5; authors’ names in Literature section: barnes, w., and j. mcdunnough, lafontaine, j. d. Note that the word “and” is not in small caps.
Treatment of a genus consists of

a) heading line;

b) synonymy (including type species designations);

c) numeric size and geographic distribution of taxon;

d) characterization of genus;

e) differential diagnosis;

f) summary of immature stages [document host associations or biological observations from the literature, personal unpublished data, or data from specimens examined];

g) other;

h) key(s) for identification of adults [and immature stages where possible].

________________

Treatment of a species consists of

a) heading line;

b) illustration line;

c) synonymy (reference to each name, type locality, location of type specimen, notes regarding synonymy, selection of lectotypes, neotypes, gender of new name, etc. (If desired, give citations to combinations);

d) differential characterization;

e) discussion of immature stages and hosts [when presenting new host data, 
state “unpublished” to inform reader that the data are newly in the literature here];

f) geographic and temporal distribution of adults (distribution maps and/or reference to specimen label database). Give meaningful statements about distribution, particularly for areas that have great diversity within small distances;
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Fascicle 21 Sphingoidea, 30 January 1971

Fascicle 20.2A Bombycoidea, Saturniidae (part)

31 December 1971

Fascicle 20.2B Bombycoidea, Saturniidae (conclusion)

28 April 1972

Fascicle 13.1A Pyraloidea, Pyralidae (part)

31 October 1972

Fascicle 13.1B Pyraloidea, Pyralidae (part)

11 December 1972

Fascicle 20.1 Mimallonoidea, Mimallonidae

and Bombycoidea, Apatelodidae, Bombycidae, Lasiocampidae

31 July 1973

Fascicle 13.1C Pyraloidea, Pyralidae (conclusion of part 1)

31 January 1974

Fascicle 6.2 Gelechioidea, Oecophoridae

1 July 1974

Fascicle13.2A Pyraloidea, Pyralidae (part)

16 September 1976

Fascicle 13.2B Pyraloidea, Pyralidae (part)

22 December 1976

Fascicle 22.2 Noctuoidea, Lymantriidae

25 March 1978

Fascicle 6.1 Gelechioidea, Cosmopterigidae

29 December 1978

Fascicle 18.1 Geometroidea, Geometridae (part)

25 May 1985

Fascicle 15.2 Pyraloidea, Pyralidae (part)

20 February 1986

Fascicle 7.1 Gelechioidea, Gelechiidae (part)

26 November 1986

Fascicle 27.2 Noctuoidea, Noctuidae (part)

22 October 1987

Fascicle 5.1 Sesioidea, Sesiidae

18 January 1989

Fascicle 15.3 Pyraloidea, Pyralidae (part)

27 June 1990

Fascicle 25.1 Noctuoidea, Noctuidae (part)

23 August 1991

Fascicle 26.1 Noctuoidea, Noctuidae (part)

30 March 1995

Fascicle 15.4 Pyraloidea, Pyralidae (part)

27 March 1997

Fascicle 27.3 Noctuoidea, Noctuidae (part)

24 September 1998

Fascicle 7.6 Gelechioidea, Gelechiidae (part)

29 December 1999

Fascicle 15.5 Pyraloidea, Pyralidae (part)

16 December 2003

Fascicle 27.1 Noctuoidea, Noctuidae (part)

22 December 2004

Fascicle 17,2 Geometroidea,Geometridae (part)

30 December 2008

Fascicle 26.9 Noctuoidea, Noctuidae (part)

9 October 2009
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EXAMPLE ABSTRACT

The North American members of the tortricid tribes Sparganothini and Atteriini are revised. Eighty-three species in 12 genera are included in Sparganothini; a single representative of Atteriini reaches the region north of Mexico. Twenty-one new species are proposed: Amorbia vero Powell and J. Brown (Florida); Coelostathma placidana Powell and J. Brown (Florida); Sparganothis robinsonana Powell and J. Brown (Texas); Sparganothis tessellata Powell and J. Brown (Alabama); Sparganothis minimetallica Powell and J. Brown (Florida); Sparganothis boweri Powell and J. Brown (Wisconsin); Sparganothis sullivani Powell and J. Brown (North Carolina); Sparganothis lindalinea Powell and J. Brown (Mississippi); Sparganothis mcguinnessi Powell and J. Brown (New York); Sparganothis niteolinea Powell and J. Brown (Florida); Sparganothis azulispecca Powell and J. Brown (Alabama); Sparganothis richersi Powell and J. Brown (Arizona); Cenopis unicolorana Powell and J. Brown (Alabama); Cenopis eulongicosta Powell and J. Brown (New Jersey); Cenopis vabroui Powell and J. Brown (Louisiana); Platynota polingi Powell and J. Brown (Arizona); Platynota texana Powell and J. Brown (Texas); Platynota islameconae Powell and J. Brown (California); Platynota blanchardi Powell and J. Brown (Texas); Platynota zapatana Powell and J. Brown (Texas); and Platynota redingtonensis Powell and J. Brown (Arizona). The following new combinations are proposed: Cenopis matsudai (Yasuda), C. illustris (Razowski), C. ferreana (Busck), C. daphnana (McDunnough), and C. lamberti (Franclemont). The following new synonymies are proposed: Sparganothis salinana McDunnough with S. distincta Wlsm.; Sparganothis acerivorana MacKay with Cenopis pettitana (Rob.); Sparganothis albicaudana Busck with Cenopis mesospila (Zeller), the latter of which is a revised status; and Sparganothis scotiana McD. with Platynota exasperatana (Zeller). Keys to the adults of all genera and species are included. Adults of all species are illustrated in color, and male and female genitalia of all species are illustrated by line drawings or images.

EXAMPLE: CONTENTS

Preface
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Authors’ Acknowledgments
000
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000


Phylogeny of the subfamily Tortricinae
000

Materials and Methods
000

Tortricinae (part)
000

Sparganothini
000


Life History
000


Description and Characters
000


Immature Stages
000


Key to Genera of Sparganothini
000


Amorbia
000


Key to Species
000
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000



Key to Species
000
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000



Key to Species
000
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Key to Species
000
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Key to Species
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Key to Species
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EXAMPLE: PREFACE

This is the first fascicle of The Moths of North America that deals with the family Tortricidae. It is one of the largest moth families, exceeded in numbers of described species only by Noctuidae and Geometridae among Nearctic moths. Tortricidae represent 10–13% of the described moth species in North America and in state and local inventories, including numerous species of economic importance in agriculture and forestry. This fascicle provides a brief overview of the history of the systematics, phylogeny, and classification of the entire family and comprehensive treatments of the members of the tribes Sparganothini and Atteriini that occur north of the Mexican border. Both tribes attain their greatest diversity in the Neotropics; Atteriini are restricted to the New World, Sparganothini nearly so.


The 83 species treated (82 Sparganothini and one Atteriini) comprise a geographically widespread array of species and species complexes that range from southern humid tropical areas to northern boreal forests. Several are commonly encountered pest species; others are rarely collected, a few represented by specimens from the early part of the 20th century and unrecorded since. Many of the species conform to standard morphological concepts, exhibiting differences in forewing pattern that are corroborated by sometimes subtle differences in genitalia. In contrast, others have a bewildering array of forms that vary geographically with little or no difference in genitalia. The morphological circumscription of most species conforms to patterns illustrated by their DNA (cytochrome oxidase I, COI); however, for some species there is considerable conflict between these two data sources.


Although the classification of Tortricidae has remained fairly stable over the last few decades, our concepts of the phylogeny of taxa within the family have not. Regardless, Sparganothini and Atteriini are both well-defined groups, the monophyly of each is supported by numerous morphological and biological characters.


The nucleus of the revision of the Sparganothini was a Ph.D. thesis completed in 1950 at Cornell University by the late R. L. Lambert. The thesis was a worldwide revision of the tribe, then considered the subfamily “Sparganothidinae.” Subsequent to completion as his Ph.D. thesis, Lambert rewrote and modified portions of the text and figures, but his premature death in 1957 preceded completion of the revision for publication. The unfinished manuscript and specimens were transferred to T. N. Freeman, a tortricid specialist at the Canadian National Collection, Ottawa, and eventually to Powell at the University of California, Berkeley. In 1970–1971, while a visiting research fellow at the National Museum of Natural History (USNM), Smithsonian Institution, Powell studied the Neotropical species of Sparganothini, both the older material used by Lambert and more recent acquisitions at the USNM, as well as the type specimens at The British Museum of Natural History, London (now The Natural History Museum). The work resulted in considerable revision of Lambert’s concepts because he had not seen the type specimens of many of the older Neotropical species and had misinterpreted application of some names. In 1985 and 1986, Powell described three new genera of Nearctic sparganothines and several of Lambert’s new genera in order to create a more meaningful framework for the Neotropical fauna. However, little other progress was made on the Nearctic fauna, for which a reliable generic framework was already in place. Through support from the National Science Foundation, a PEET grant enabled postdoctoral and doctoral students, including Bernard Landry, Eugenie Phillips-Rodriguez, and James Kruse, to complete monographs of the primarily Neotropical genera Sparganothina and related taxa (2001), Amorbia (2007), and Sparganothoides (2009), respectively. Probably 90% of all specimens examined for those studies have been collected since Lambert’s time. Meanwhile, when Brown came onboard with the U.S.D.A.’s Systematic Entomology Laboratory, USNM, in 1997, he and Powell joined forces to complete a revision of the Nearctic members, the product of which is this MONA fascicle.


Identification keys are included, but often it is easier to compare a specimen in-hand with the color images in the plates. We have tried to include a range of phenotypes for the more variable species, but not always the full range of variation for both sexes. Although illustrations of the genitalia are provided for each species, the genitalia of many are so similar that they provide less than compelling characters for separating closely related species.


The label data used to generate the distribution maps from the specimens examined of previously described species are available on-line at the website of The Wedge Entomological Research Foundation [www.wedgefoundation.org]. Label data for the 21 species newly described are provided here.

EXAMPLE: AUTHORS’ ACKNOWLEDGMENTS

We are indebted to many individuals who added significantly to the value of this fascicle by allowing us to examine specimens in their care, for assistance with field and/or laboratory work, for preparation of graphics, for providing access to collecting localities, and for providing reviews of the manuscript.


The following allowed us to examine specimens in their care or provided material for our study: Paul H. Arnaud (CAS), George Austin (McGuire Center, Gainesville, FL; deceased), George J. Balogh (Portage, MI), Andre Blanchard (Houston, TX; deceased), Vernon A. Brou (Abita Springs, LA), Norris Bloomfield (San Diego, CA), Richard L. Brown (MEM), Charles V. Covell, Jr. (McGuire Center, Gainesville, FL), Terhune S. Dickle (Anthony, FL), Julian Donahue (LACM), David Faulkner (SDNHM), John D. Glaser (Baltimore, MD), John B. Heppner (FSCA), John G. Franclemont (CUIC; deceased), Edward C. Knudson (Houston, TX), Eric LaGasa (Olympia, WA), Jean-François Landry (CNC), Ronald H. Leuschner (Manhattan Beach, CA), Noel McFarland (Sierra Vista, AZ), Hugh McGuinness (Sag Harbor, NY), Ernest Mengersen (Olds College, AB), Eric H. Metzler (Alamogordo, NM), Raymond B. Nagel (Tucson, AZ), Paul A. Opler (CSU), Gregory Pohl (Northern Forestry Centre, Edmonton, AB), John Rawlins (CMNH), Kelly M. Richers (Bakersfield, CA), Frederick Rindge (AMNH), Steven M. Roble (Virginia Department of Conservation and Recreation, Richmond, VA), J. Bolling Sullivan (Beaufort, NC), Kevin Tuck (BMNH), James Vargo (Mishawaka, IN), David Wagner (University of Connecticut, Storrs, CT), J. Bruce Walsh (University of Arizona, Tucson, AZ), and Ronald Wielgus (Kneeland, CA).


Assistance with field work was received from James Adams, John A. De Benedictis, Norris Bloomfield, Soowon Cho, Douglas Ferguson (deceased), Jadranka Rota, David Wagner, and countless participants of bioblitzes and other faunal survey and inventory projects. The specimen database was enhanced by the efforts of Jon (Buck) Lewis, who assisted in compiling latitude/longitude for records. We thank Paul D. N. Hebert, Jeremy and Stephanie Dewaard, Evgeny V. Zakharov, and other staff of the Barcode of Life project at the Biodiversity Institute of Ontario for providing sequence data for nearly 700 specimens of North American Sparganothini. Specimens from which sequence data were derived were contributed by John De Benedictis, Jeremy Dewaard, Daniel and Louis Handfield, Jean-François Landry, J. Bolling Sullivan, David Wagner, and many others.


Images of the adults were skillfully captured by Jocelyn Gill (Canadian National Collection of Insects and Arachnids), and most drawings of genitalia with prepared by Kuniko Arakawa. Plates were arranged with the assistance of Marie Metz, Taina Litwak, and Lucrecia Rodriguez. Additional graphic support was received from Marie Metz, Diana Marquez, and David Adamski. Distribution maps were prepared by Mark Metz.


For helpful review of the manuscript we acknowledge the generous contributions of time and expertise of Richard Brown, Natalia Vandenberg, Thomas Henry, and two anonymous reviewers.

[EXAMPLE: INTRODUCTORY MATERIAL OF FASCICLE]

SUPERFAMILY

TORTRICOIDEA (continued)

FAMILY

TORTRICIDAE (continued)

Tortricoidea, consisting of the single family Tortricidae, are a monophyletic lineage currently considered to be comprised of three subfamilies — Chlidanotinae, Tortricinae, and Olethreutinae — into which the 20 currently recognized tribes are placed (Table 1) (Horak and R. Brown 1991; Horak 1998; Horak 2006). Adults are fairly homogeneous in basic structure but vary greatly in superficial appearance, size, form, and color: most are small-to-medium-small nocturnal moths with slightly upcurved or porrect, beaklike labial palpi and a characteristic resting posture, in Tortricinae with the wings held flattened rooflike over the abdomen resulting in a bell-shaped silhouette. Females possess modified ovipositor lobes (papillae anales) that are flat, setate pads facing ventrally, usually having the outline of shoe soles (plate 21). The family is worldwide in distribution, reaching its greatest species richness in the New World tropics. Recent cataloging places the number of species worldwide at about 9,730, with 5,000 species of Tortricinae, 4,400 Olethreutinae, and 330 Chlidanotinae (J. Brown 2005) (Table 1). Approximately 1,200 named species occur in America north of Mexico, of which about 375 are Tortricinae, 820 Olethreutinae, and 5 Chlidanotinae.

EXAMPLE: KEY FORMAT
KEY TO SPECIES OF AMORBIA
1. 
Abdominal dorsal pit absent
knudsoni


p. 000
— 
Abdominal dorsal pit present (plate 3, figure 4)
2

2. 
Forewing ground color mostly gray, gray brown, or speckled gray, with some slightly raised, curled black scales (plate A, figures 16–20); basal one-fourth of antenna with distinct white dorsal scaling; southeastern Canada, eastern and midwestern United States, Texas to northern Florida
humerosana


p. 000
— 
Forewing ground color mostly yellow, orange, or orange brown, no slightly raised, curled black scales; basal one-fourth of antenna with pale-orange or orange-brown scaling; southwestern Canada and western United States, to Texas Florida
3

3. 
Forewing length usually ≤ than 9 mm in males and ≤ 11 mm in females
4

— 
Forewing length usually > 10 mm in males and > 12 mm in females
cuneana (part)


p. 000

4. 
Forewing orange or orange brown; southern Texas and Florida
6

— 
Forewing orange, orange brown, or yellow; western United States (British Columbia, Washington, Idaho, Oregon, California, Arizona)
5

5.
West Coast of United States and Baja California, ranging eastward to Idaho




cuneana(part)

p. 000
— 
Mountains of southern Arizona (rarely in southern California)
synneurana


p. 000
6. 
Forewing orange brown with variably developed pattern, usually with short, darker brown patch from near midcosta; hindwing with conspicuous dark scaling in apical region (plate A, figures 21–24); Texas and rarely Arizona
emigratella



p. 000
— 
Forewing uniformly tan with minute gray spots in distal and costal areas; hindwing lacking conspicuous dark scaling in apical region (plate A, figures 25–26); Florida
vero


p. 000
EXAMPLE: GENERIC TREATMENT
genus

Sparganothis Hübner

Sparganothis Hübner, 1825 [1816], Verzeichniss bekannter Schmettlinge [sic]: 36.

Type species: Tortrix pilleriana [Denis and Schiffermuller], 1775, by subsequent designation by Fernald (1908).

Spargonothis Hübner, 1825 [1816], Verzeichniss bekannter Schmettlinge [sic]: 63.

note—Spargonothis Hübner, 1825 [1816] is an incorrect subsequent spelling of Sparganothis Hübner, 1825 [1816].
Sparganothris Stephens, 1834, Illustrations of British Entomology (Haustellata), 4: 172.

note—Sparganothris Stephens, 1834 is an incorrect subsequent spelling of Sparganothis Hübner, 1825 [1816].
Oenophthira Duponchel, 1845 [1844–1846], Catalogue méthodique des Lépidoptères d’Europe: 288. 

Type species: Tortrix pilleriana [Denis and Schiffermüller], 1775, by monotypy.

Oenectra Guenée, 1845, Annales de la Societé Entomologique France, (2) 3: 142.

Type species: Tortrix pilleriana [Denis and Schiffermüller], 1775, by monotypy

Aenectra Doubleday, 1850, Synonymic List of British Lepidoptera: 21.

note—Aenectra Doubleday, 1850 is an incorrect subsequent spelling of Oenectra Guenée, 1845.
Begunna Walker, 1863a, List of the Specimens of Lepidopterous Insects in the Collection of the British Museum, Catalogue of the Heterocera, 27: 189.

Type species: Begunna xanthoides Walker, 1863a, by monotypy.

Leptoris Clemens, 1865, Proceedings of the Entomological Society of Philadelphia, 5: 139. 

Type species: Leptoris breviornatana Clemens, 1865, by monotypy.

Onectra Wocke, 1871, in Staudinger and Wocke, Catalogue der Lepidopteren des Europäischen Faunengebiets: 239.

note—Onectra Wocke, 1871 is an incorrect subsequent spelling of Oenectra Guenée, 1845.
Oenophthera Meyrick, 1913 in Wytsman, Genera Insectorum, 149: 56.

note—Oenophthera Meyrick is an incorrect subsequent spelling of Oenophthira Duponchel, 1845.

Sparganythis Matsumura, 1931, 6000 Illustrations of Insects of the Japan Empire: 1075.

note—Sparganythis Matsumura, 1931 is an incorrect subsequent spelling of Sparganothis Hübner, 1825 [1816].
Sparganotis Kodama, 1956, Publications of the Entomological Laboratory of the University of Osaka Prefecture, 2: 5.

note—Sparganotis Kodama, 1956 is an incorrect subsequent spelling of Sparganothis Hübner, 1825 [1816].
Sparganothis and Cenopis are the only sparganothine genera that are Holarctic in distribution; all others are restricted to the New World. Sparganothis includes 30 species (including those described below), most of which are restricted to Canada and the United States The type species, S. pilleriana occurs across northern Europe and Asia, from England to Japan, and S. rubicundana and S. praecana are believed to be natively Holarctic. Three Nearctic species range south of the United States border — S. sulfureana into the Caribbean and Mexico, S. senecionana into Baja California, Mexico, and S. demissana into Tamaulipas, Mexico. At least two undescribed species are in collections from northern Mexico. Three North American species treated as Sparganothis by Powell (1983b) subsequently were transferred to Sparganothoides (Powell 1986, Kruse and Powell 2009).


Although the genus is fairly diverse in facies, it is remarkably homogeneous in morphological features, particularly the male and female genitalia. In contrast to the situation in most Tortricidae, the male and female genitalia are virtually indistinguishable among many species. Sexual dimorphism usually is limited to small differences in size. The sexes are similar in size, but males of S. senecionana, S. tunicana, and S. vocaridorsana are larger, whereas females are slightly larger in several other species, length of the labial palpi (usually slightly longer in females), length of the antennal sensillae (longer in males), and intensity of forewing pattern elements (females of many species have partially obscured pattern elements, often essentially not developed).


Although Sparganothis previously included the species treated above as Cenopis, a number of features suggest that the two are monophyletic sister groups. Cenopis may be defined by the deeply invaginated anal fold, bearing distinctive sex scales, of the male hindwing (although a similar, less developed modification is present in at least S. distincta, S. azulispecca, S. mcguinnessi, and S. niteolinea), and the presence of a well-developed pulvinus just below the transtilla (which is variably developed to absent in Sparganothis). The complex hood of the head and hindwing specializations of male Cenopis, which allow easy separation of males of Cenopis from Sparganothis, may represent derived features shared with Platynota, but this hasn’t been confirmed through phylogenetic analysis. Sparganothis is characterized by the simple hood in the male, the absence of, or only weakly developed, sex scaling in the male hindwing, and a variably developed pulvinus.


Structural characters of the genus are as follows: antennal scaling in two bands per segment, setae about ½–2½ times width of flagellomere in male, short, about 0.1 times width of flagellomere in female; scaling on upper portion of frons comprised of a tuft of large, flat scales of variable length protruding over lower frons to near middle of labial palpus (= simple hood); labial palpus (plate 6, figures 1–4) moderately long, segment II 1.5–2.0 times horizontal diameter of compound eye; proboscis developed, presumably functional; ocellus present, moderately large. Forewing (plate 2, figure 3) length 3.8–13.5 mm; costal fold present, reduced, or absent in male; upraised scales absent. Hindwing with cubital hair pecten in three tufts in both sexes; males without invaginated anal fold, but with anal roll and associated hairpencil in a few species  (i.e., S. distincta, S. azulispecca, S. mcguinnessi, and S. niteolinea), although not as well developed as in Cenopis. Abdomen without dorsal pits. Male genitalia with uncus slender, simple, from variable base; socius large, flat, usually slender, especially anteriorly, with well-developed, free secondary arms expanded and densely setose distally; valva large, rectangular to obovate, rounded apically; inner base of valva occasionally with broad membranous, free, pulvinus. Aedeagus pistol shaped or evenly curved; vesica with 6–10 slender, deciduous cornuti. Female genitalia with simple sterigma; ductus bursae slender, coiled once or twice; corpus bursae oblong; signum variable.


In general males can be distinguished from those of Cenopis by the absence of the hindwing anal fold and associated hairpencil; the simple hood, which has complex scaling in Cenopis; and usually longer antennal sensillae.

EXAMPLE: SPECIES’ TREATMENT
Amorbia cuneana (Walsingham)

pl. A, figs. 1–10 (adult); pl. 7, fig. 1 (♂ gen.); pl. 21, fig. 1 (♀ gen.); map 1 (RWH 3749).

Hendecastema cuneanum Walsingham, 1879, Illustrations of Typical Specimens of Lepidoptera Heterocera in the Collection of the British Museum, 4: 4.

Type locality: western slopes of Mount Shasta, California. [BMNH]

note—The three male and one female syntypes are in The Natural History Museum.

Hendecastema cuneanum var. adumbrana Walsingham, 1879, Illustrations of Typical Specimens of Lepidoptera Heterocera in the Collection of the British Museum, 4: 5.

Type locality: western slopes of Mount Shasta, California. [BMNH]

note—The single male and female syntypes are in The Natural History Museum.

Amorbia cuneana; Fernald, 1882, Transactions of the American Entomological Society 10: 19. combination.
Amorbia cuneana var. adumbrana; Fernald, 1882, Transactions of the American Entomological Society 10: 19. combination.
Amorbia cuneana adumbrana; Fernald in Dyar, 1902 [1903], Bulletin of the U.S. National Museum 52: 485. subspecies.
Amorbia adumbrana (= cuneana); Powell, 1983b, Check List of the Lepidoptera of America north of Mexico: 41. synonymy.

Amorbia essigana Busck, 1929, The Monthly Bulletin, Department of Agriculture, State of California, 18: 276.

Type locality: Chula Vista, San Diego County, California. [USNM]

note—The holotype male was reared from avocado leaves on 8 December 1928 by R. McLean.

Amorbia essigana (= cuneana); Powell 1983b, Check List of the Lepidoptera of America north of Mexico: 41. synonymy.

Amorbia cuneana is a large (forewing length 10.0–17.5 mm) and phenotypically variable species. In montane, northern, and inland Californian populations, males typically have a tan forewing (length 10–14.5 mm) with a rust mark at mid costa and rust terminal fringe, whereas the female forewing (length 13.5–17.5 mm) usually is unicolorous rust to tan. In coastal populations in California, however, especially in urban areas, there are diverse color forms –— males pale tan with typical rust pattern through shades of rust, to dark gray brown. These various ground colors may have numerous short transverse striae. Females are consistently rust orange to dark rust brown, often with obscure markings as in the male. The darker phenotype is more prevalent in the southern portion of its range, where it comprises 10–15% of populations. There are two pheromone “races” (e.g., Hoffman et al. 1983; Bailey et al. 1986; Bailey et al. 1988; Bailey et al. 1988), one likely representing A. essigana Busck, which was described as a pest of avocado (Persea americana Miller, Lauraceae), but the taxonomy and nomenclature have not been established for the pheromone types. Although preliminary molecular data (COI) likewise suggest two distinct haplotypes, the geographic distribution of the different haplotypes is not concordant with the different pheromone types. In the absence of convincing genital characters to separate these forms, we provisionally treat them as a single species.


Male (plate 7, figure 1) and female (plate 21, figure 1) genitalia of A. cuneana are similar to those of other United States species in the genus; males have a slightly broader distal half of the valva, and the articulation of the base of the uncus with the dorsum of the tegumen is distinct. Because the species is entirely allopatric with its congeners, it can be identified reliably by locality alone. On the basis of its similar appearance and genitalia, Phillips-Rodriguez and Powell (2007) synonymized A. synneurana from Arizona with A. cuneana. However, the two are distinguishable on the basis of slight but consistent differences in genitalia, and freshly emerged specimens of the two differ in phenotype. Hence, we treat the two as distinct species.


The larvae of A. cuneana and its junior synonym, A. essigana, were described by MacKay (1962). The last instar is 22–25 mm in length. The head ranges from 1.8–2.3 mm in length and 2.1–2.9 mm in width; it is brownish yellow, with an area of dark pigment at the base of the antenna; the stemmatal area is blackish; and there is a lateral black, brown, or nearly obsolete genal bar. The prothoracic shield is brownish yellow, bordered laterally by a narrow, dark-brown band; the thoracic legs are brown. The body is pale yellow or pale green, and the pinacula are pale or slightly darkened. The integumental spinules are long and slender, darker than the ground color. The arrangement of setae (i.e., chaetotaxy) is as described for the genus.


Eggs of A. cuneana are laid in imbricate clusters of 40–120 or more per patch, with successively fewer in later oviposition bouts. The larvae are polyphagous leaf–rollers usually feeding on evergreen trees and shrubs with broad, smooth leaves in both native and urban situations, including manzanita and madrone (Arctostaphylos and Arbutus, Ericaceae), Heteromeles, Pyracantha, Lyonothamnus, and Prunus (Rosaceae), in addition to avocado (Persea Americana Millière Lauraceae), and rarely on conifers (Abies and Pseudotsuga, Pinaceae). Walsingham (1879) indicated that specimens were collected among thickets of manzanita (Arctostaphylos glauca Lindley), and we have reared A. cuneana from manzanita at the type locality, Mount Shasta. Busck (1929) reported A. essigana as a pest of avocados in southern California. Parasitoids of A. cuneana in California avocado orchards are discussed by Oatman et al. (1983) and Honda (2005).


A three-year blacklight survey (1995–1998) in coastal San Diego County, California, yielded adults of A. cuneana from every month of the year (although no single year yielded adults from all months), with a peak flight in May and June (J. Brown and Bash 2000). While these findings indicate that the species is multivoltine in the lowlands, it is likely that it is univoltine (e.g., June through September) at higher elevations (e.g., San Bernardino Mountains, Sierra Nevada, Mount Shasta). Records from the San Francisco Bay area (Berkeley) define two distinct broods per year with flights from late April to July and late August to November. Although the peak dates vary from year to year, there is a gap during July–September of 22–122 days (mean of 81).

Amorbia cuneana ranges along the West Coast of North America from British Columbia to southern California (map 1). It has been recorded as far east as Idaho. It is more frequently collected in urban areas than in areas dominated by native vegetation. In the San Bernardino Mountains of southern California A. cuneana ranges from the coastal lowlands to about 2,500 m elevation. [Specimens examined: 248 ♂, 218 ♀, 25 slides]

EXAMPLE: new species treatment
Amorbia vero Powell and J. Brown, new species
pl. A, figs. 25–26 (adult); pl. 3, fig. 9 (pupal pits); pl. 7, fig. 5 (♂ gen.); pl. 21, fig. 5 (♀ gen.); map 5

Amorbia vero Powell and J. Brown.

Type locality: Florida, Indian River County, Vero Beach. [USNM]

note—The specific epithet is derived from the type locality of Vero Beach, Florida.

The short series of A. vero (n = 7) is remarkably uniform in facies compared with other species in the genus. The nearly tan forewing with minute steel-gray dots is unique among our Amorbia species. The small, subbasal flange near the base of the uncus is unique to this species. It is possible that A. vero is a Caribbean species reaching its northernmost distribution in southern Florida, but we have not seen additional material of it from the Caribbean. Phillips-Rodriguez and Powell (2007) included these specimens under A. emigratella, which they resemble superficially and in male genitalia. The single known pupa of A. vero is easily distinguished from that of A. emigratella (three specimens examined, plus illustration by Zimmerman 1978) by the digitate anterior process of the first abdominal dorsal pit compared with the evenly curved bandlike process of the pit in A. emigratella (plate 3, figures 7–9).


Description. Male. Head: Frons with sparse, smooth scaling below mideye, white; roughened above forming tan-brown hood; labial palpus short, about 1.5 times diameter of compound eye, pale yellow mesially, tan brown laterally; antennal scaling tan brown, sensillae about 3 times width of flagellomere. Thorax: Tan brown, some scales tipped with white. Forewing length 10.5–12.0 mm (mean = 11.1 mm; n = 4); forewing tan with minute steel-gray spots in costal and distal portions. Hindwing whitish; apex with small blotch of light brown. Abdomen: Tan brown. Genitalia (plate 7, figure 5) with uncus slender, curved; basal portion expanded; small flange subbasally extending posteriad from near base of uncus; socius unmodified; transtilla a weakly undulate, spiny band, spines weakest or absent mesially; valva slightly longer than in other species, costa slightly arched, sacculus undulate ventrally, well defined, confined to basal ½ of valva, with short, free, triangular distal process. Aedeagus curved; vesica with 15–20 short, slender cornuti.


Female. Head and thorax: Essentially as described for male. Abdomen: Genitalia (plate 21, figure 5) with papillae anales unmodified; sterigma with a pair of deep, lateral, rounded pockets surrounding U-shaped notch at middle; ductus bursae ca 1.8 times length of papillae anales; corpus bursae rounded, diameter about equal to length of ductus bursae, signum a large, broad, rounded band that is slightly narrower than in other species.

types. Holotype: ♂. Vero Beach, [7 m], [27.638°N, 80.398°W], [Indian River Co.], Florida; 15 Oct–15 November 1940; J. R. Malloch. USNM. Paratypes: 8 ♂, 2 ♀: Florida. Same locality as for holotype; 15 October–15 November 1940, April 1941; J. R. Malloch (3 ♂). Homestead, Dade Co.; 23 July 1958; D. O. Wolfenbarger (1 ♂). Miami, Dade Co.; [no date]; on flowers of avocado [no collector] (3 ♂). Port Sewall, Martin Co.; 28–31 March 1949; [no collector] (1 ♂). Archbold Biol. Station, Highlands Co.; 24 January 1967; S. W. Frost (1 ♀). Near Lake Placid, Archbold Biol. Station, Highlands Co.; 5 June 1986 (JAP86F15); J. Powell (1 ♀). AMNH, EME, USNM.


Three specimens were reared from flowers of avocado in Miami, Florida; beyond that, nothing is known of the life history. Adults have been collected in April, October, and November.


This species is known only from Florida (map 5). [Specimens examined: 9 ♂, 2 ♀, 6 slides]

Example of format for type data
types. Holotype: ♂. Bon Secour National Wildlife Refuge, 30°14'10"N, 87°49'49"W, Baldwin Co., Alabama; 11–16 May 1994; R. L. Brown and D. Pollock. USNM. Paratypes: 39 ♂, 20 ♀. Alabama. Same locality, date, and collectors as for holotype; 11 ♂, 7 ♀. Same locality, “fore dunes”; 15 May 1994; R.W. Hodges (6 ♂, 2 ♀). Same locality, BL trap on dunes; 12–16 September 1991; R. Brown and J. MacGown (1 ♂). Same locality; 8 September 1988, R. Brown & J. MacGown (1 ♂). Same locality; 14–15 June 1994; T. L. Schiefer (4 ♀). Florida. Cape San Blas dunes nr. Pt. St. Joe, Gulf Co.; 10 May 2002; J. Slotten (2 ♂, 6 ♀). Archbold Biological Station, Lake Placid, Highlands Co.; 8–15 May 1964; R. Hodges (1 ♀). Ocala National Forest, nr. Hopkin’s Prairie, Marion Co.; 11–18 May 1979; Fairchild and Weems (3 ♂, 1 ♀). Ocala National Forest, NFR 75, Lake Delancy, Marion Co.; 22 June 1991; H. D. Baggett (1 ♀). Ocala National Forest, NFR 56, Lake Delancy, Marion Co.; 20 October 1991; H. D. Baggett (1 ♂). Ocala National Forest, NFR 56, Lake Delancy, Marion Co.;20 October 1991; H. D. Baggett  (1 ♂) 5 mi W Miramar Beach, swept from Rosmarinus sp. on back dunes, Okaloosa Co.; 19 May 1969; H. Weems (4 ♂). Blue Spr. St. Park [W of Orange City], Volusia Co.; 10 June 1986; J. Powell (1 ♀). Georgia. ESE of Stillmore, [Emanuel Co.], r.f. pupa ex terminal web on stem of Ceratiola ericoides [Empetraceae]; 15 September 2007; A. Wheeler (1 ♂). Mississippi. 4.5 mi. NNW Lucedale, Grant Co.; 24–25 July 1989; T.L. Schiefer (10 ♂). CSU, EME, FSCA, MEM, USNM
types. Holotype: ♂. Lake Katherine, Oneida Co., Wisconsin; July 22, 1961, H. M. Bower. EME. Paratypes: 111 ♂, 18 ♀. Alberta. Buffalo Lake Conservation Area; 20 June 2003; C. Bird and J. Powell (1 ♂). Calgary; 10 August 1905; H. Wooley-Dod (1 ♂). Dom. Range Station, Manyberries; 11 July 1951; D. F. Hardwick (1 ♂). 5 km NNE Nordegg, 1380 m; 23 June 2003; J. Powell and D. Rubinoff (2 ♂). Manitoba. Brandon; 22–26 July 1925; J. J. DeGryse (1 ♂). Same locality; 4–31 July 1958; R. L. Hurley (1 ♂). Cadomin Road, 8 mi S Hinton; 16 July 1984; D. C. Ferguson (6 ♂). New Brunswick. Bathurst; 24 June 1941, 2 July 1943; J. McDunnough (2 ♂). Tabusintac; 27 June–3 July 1939; W. J. Brown (4 ♂). Newfoundland. Lethbridge; 5 August [no year]; [no collector] (1 ♂). Nova Scotia. Baddeck; 13 July 1936; T. N. Freeman (1 ♂). Baddeck Camp, Breton Id.; 13 July 1931; T. N. Freeman (1 ♂).  Parrsboro; 6–24 July 1944; J. McDunnough (8 ♂, 5 ♀). Ottawa House, Parrsboro; 30 June–2 July 1944; J. McDunnough (4 ♂). White Pt. Beach, Queens Co.; 13–24 July 1934; J. McDunnough (5 ♂). Petite Riviere, Queens Co.; 14 July 1935; J. McDunnough (1 ♂). Ontario. Strathroy; 8 July 1926; H. F. Hudson (1 ♂). Prince Edward Island. Brackley Beach Natl. Park; 25 June 1940; J. McDunnough (1 ♂). Quebec. Harrington Lake, Gatineau Park; 21 June 1954; J. Martin (1 ♂). Knowlton; 27 July 1929; J. McDunnough (1 ♂). Lac Mondor, Ste. Flore; 13‒20 May 1951, 15–20 July 1951; E. Munroe (6 ♂). Meach Lake, Ottawa Co.; 8–15 June [no year]; [no collector] (1 ♂). Saskatchewan. Indian Head; 8 July 1924, 22–26 July 1925; J. J. DeGryse (3 ♂, 1 ♀). Regina; 15 July 1904; “J.F.” (1 ♂, 1 ♀). Saskatoon; 20 July 1924; K. M. King (1 ♂). Regina; 15 July 1904; no collector (1 ♂, 1 ♀). Colorado. Rocky Mountain National Park, below Chasm Lake, Boulder Co.; 29 July 1998; P. Opler (2 ♂). Mt. Evans, Clear Creek Co., 13,200’; 5 July 1996; E. Buckner and P. Opler (1 ♂). Grand County Road 50, 3.5 mi SW Fraser, Grand Co., T1S, R76W, S22, 8800’; 20 August 1993; T. S. Dickel (1♂). Horseshoe Mountain Cirque, Park Co., 3660 m; 13 July 2003; P. Opler (1 ♂). Pikes Peak, Teller Co., 3620 m, T13S, R69W, S.36w; 15 July 1998; S. A. Johnson (1 ♂). Connecticut. N end Higby Mtn., Middlesex Co.; 22 August 1963; J. M. Burns (1 ♂). Maine. Bar Harbor, Hancock Co.; 7 August 1937; A. E. Brower (1 ♂). Pretty Marsh [near Mount Desert Island], Hancock Co.; 16 August 1942; A. E. Brower (1 ♂). Augusta, Kennebec Co.; 10 August 1939, 31 July 1940, 10 July 1944; A. E. Brower (4 ♂). Orono, Penobscot Co.; [no date]; no collector (1 ♂). Mount Katahdin, Piscataquis Co.; 9 July 1934; [no collector] (1 ♂). Greenville, Piscataquis Co.; 23 July [no year]; [no collector] (1 ♂). Dennistown, Somerset Co.; 15 July [no year]; [no collector] (1 ♂). Smithfield, Somerset Co.; 5 August 1939; [no collector] (1 ♂). Dennysville, Washington Co.; 19 July [no year]; [no collector] (1 ♂). Topsfield, Washington Co.; 3 August [no year]; [no collector] (1 ♂). Maryland. Cunningham Swamp, Garrett Co.; 27 June 1995; J. Glaser (1 ♂). Massachusetts. Barnstable, Barnstable Co.; 25 July 1952; C. P. Kimball (1 ♂). Martha’s Vineyard, Dukes Co.; 17 July 1941; F. M. Jones (1 ♂). Wichendon, Worcester Co.; 23 June 1902; W. Kearfott (4 ♂). Michigan. T3N R1SW S34, Bog, Allegan Co.; 3 July 1994; G. Balogh (1 ♂). Thompson Harbor SP, Presque Isle Co.; 19 August 1994; G. Balogh (1 ♂). Drummond Is., Maxton Plain, Chippewa Co.; 9 August 2002; G. Balogh (1 ♂). 1 mi E Agate Harbor, Lk. Superior, rocky shore, Keweenaw Co.; 8‒9 July 2001; G. Balogh (5 ♂). E of Pte. Auxchenes River, wetland, MacKinac Co.; 14 July 2001; G. Balogh (2 ♂). Pte. Auxchenes Bay, dunes, Mackinac Co.; ex Oenothera sp. crowns potted in dune sand; issued 8 January 1999; G. Balogh (1 ♂). New Jersey. Caldwell, Essex Co.; 5 July 1903; W. Kearfott (1 ♂). New York. Clayton, Picton Id., Jefferson Co.; 19 June 1965; B. Heineman (1 ♂). Liberty, Sullivan Co.; 28 June 1896; [no collector] (1 ♀). Pennsylvania. Ashley, Luzern Co.; 24 June 1904; Kearfott coll. (1 ♀).  Hazelton, Luzern Co.: 19‒20 June 1895, 3 July 1896, 1898, 1906; W. G. Dietz (6 ♂). Wisconsin. Lake Katherine, Oneida Co.; 20 July–11 August 1961; H. M. Bower (6 ♂, 9 ♀). W side Carlin Lake, Vilas Co.; 1 July 1986; G. Balogh (1 ♂). Wyoming. Jackson Hole, Teton Co.; 16–29 June 1961; H. E. Evans (1 ♂). AMNH, CSU, CNC, CSU, EME, USNM.
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EXPLANATION OF FIGURES
Figure 1. Hypothesized relationships among tribes of Tortricinae (Powell, 1964).
Figures 2–3. Hypothesized relationships among tribes of Tortricidae. 2. Kuznetzov and Stekolnikov (1973). 3. Razowski (1976).
Figures 4–5. Hypothesized relationships among tribes of Tortricidae. 4. Kuznetzov and Stekolnikov (1977). 5. Kuznetzov and Stekolnikov (1984).
plate 1. wing venation
1. Synnoma lynosyrana (female). (p. 000). 2. Synalocha gutierreziae (female). (p. 000). 3. Syllonoma longipalpana (female). (p. 000). 4. Niasoma metallicana (female). (p. 000). 5. Amorbia humerosana (male). (p. 000). 6. A. humerosana (female).
plate 3. morphological features of adults and pupae
1. Complex scaling of head of male Platynota idaeusalis, labial palpi removed. (p. 000). 2. Labial palpus of male Platynota idaeusalis. 3. Close-up of unscaled region of labial palpus of male Platynota idaeusalis. 4. Dorsal pit of second abdominal segment of Amorbia humerosana. (p. 000). 5. Dorsal pit of second abdominal segment of Coelostathma discopunctana. (p. 000). 6. Subdorsal pits of second abdominal segment of Sparganopseustis martinana. (p. 000). 7. Dorsal pits of pupa (segments 2–4) of Amorbia humerosana. 8. Dorsal pits of pupa (segments 2–4) of Amorbia emigratella. (p. 000). 9. Dorsal pits of pupa (segments 2–4) of Amorbia vero. (p. 000). 10. Pupal cremaster Platynota idaeusalis. 11. Pupal cremaster of Platynota flavedana. (p. 000). 12. Pupal cremaster of Platynota stultana. (p. 000).
plate 4. labial palpi
1. Amorbia humerosana, male. (p. 000). 2. Amorbia humerosana, female. 3. Coelostathma discopunctana, male. (p. 000). 4. Coelostathma discopunctana, female. 5. Synnoma lynosyrana, male. (p. 000). 6. Synnoma lynosyrana, female. 7. Niasoma metallicana, male. (p. 000). 8. Niasoma metallicana, female. 9. Synalocha gutierreziae, male. (p. 000). 10. Synalocha gutierreziae, female.
plate 7. male genitalia
1. Amorbia cuneana (Walsingham), Miramar, San Diego Co., California; USNM 92,703. (p. 000). 2. Amorbia synneurana Barnes and Busck, Madera Canyon, Santa Rita Mts., Santa Cruz Co., Arizona; USNM 92,723. (p. 000). 3. Amorbia humerosana Clemens, Montgomery Co., Maryland; USNM 92,712. (p. 000). 4. Amorbia emigratella Busck, Kaui, Hawaii; USNM 92,717 and 92,750. (p. 000). 5. Amorbia vero Powell and J. Brown, Vero Beach, Indian River Co., Florida; USNM 88,463. (p. 000). 6. Amorbia knudsoni Phillips-Rodriguez and Powell
[LEGENDS FOR PLATES OF ADULTS FORMAT]
PLATE A
1. Amorbia cuneana (Wlsm.), ♂. Conn Creek, Rutherford, Napa Co., California, 15 September 1985, D. C. Ferguson, USNM. (p. 000).
2. Amorbia cuneana (Wlsm.), ♂. Camp Baldy, San Bernardino Mts., San Bernardino Co., California, 16–23 July 1919, Barnes Collection, USNM. (p. 000).
3. Amorbia cuneana (Wlsm.), ♂. San Diego, San Diego Co., California, Barnes Collection, USNM. (p. 000).
4. Amorbia cuneana (Wlsm.), ♀. Three Arch Bay Beach, Orange Co., California, 1 May 1935, Grace H. & John L. Sperry, USNM. (p. 000).
5. Amorbia cuneana (Wlsm.), ♀. Mt. Shasta, Siskiyou Co., California, 5 July 1958, J. A. Powell, EME. (p. 000).
6. Amorbia cuneana (Wlsm.), ♂. Berkeley, Alameda Co., California, July 1991, D. Rubinoff, EME. (p. 000).
7. Amorbia cuneana (Wlsm.), ♂. Berkeley, Alameda Co., California, 12 May 1990, J. A. Powell, EME. (p. 000).
8. Amorbia cuneana (Wlsm.), ♂. Berkeley, Alameda Co., California, 16 May 1958, J. A. Powell, EME. (p. 000).
9. Amorbia cuneana (Wlsm.), ♀. Huckleberry Preserve, near Redwood Canyon, 420 m, Alameda Co., California, 30 September 1984, D. Wagner, EME. (p. 000).
10. Amorbia cuneana (Wlsm.), ♂. Rowdy Cr., 6 mi E Smith River, Del Norte Co., California, 27 July 1990, D. C. Ferguson, USNM. (p. 000).
11. Amorbia synneurana B. and Bsk. ♀. Madera Canyon, Santa Rita Mts., Santa Cruz Co., Arizona, 25 August 1959, R. W. Hodges, USNM. (p. 000).
12. Amorbia synneurana B. and Bsk. ♀. Brown Canyon, Baboquivari Mts., Pima Co., Arizona, 8 August 2005, J. A. Powell, EME. (p. 000).
13. Amorbia synneurana B. and Bsk. ♀. Madera Canyon, Santa Rita Mts., Santa Cruz Co., Arizona, 26 August 1959, R. W. Hodges, USNM. (p. 000).
14. Amorbia synneurana B. and Bsk. ♀. Madera Canyon, Santa Rita Mts., 4880', Santa Cruz Co., Arizona, 12 October 1959, R. W. Hodges, USNM. (p. 000).
15. Amorbia synneurana B. and Bsk. ♂. Brown Canyon, Baboquivari Mts., Pima Co., Arizona, 8 August 2005, D. and J. Powell, EME. (p. 000).
16. Amorbia humerosana Clem. ♀. Conroe, Montgomery Co., Texas, 12 March 1967, A. and M. E. Blanchard, USNM. (p. 000).
17. Amorbia humerosana Clem. ♂. Seashore State Park, Nansemond Co., Virginia, 1–4 April 1975, D. and M. Davis, USNM. (p. 000).
18. Amorbia humerosana Clem. ♂. Conroe, Montgomery Co., Texas, 13 March 1969, A. and M. E. Blanchard, USNM. (p. 000).
19. Amorbia humerosana Clem. ♂. Arlington, Arlington Co., Virginia, 21 May 1951, J. G. Franclemont, USNM. (p. 000).
20. Amorbia humerosana Clem. ♂. Hoffman, Richmond Co., North Carolina, 10 May 2000, J. Glaser, USNM. (p. 000).
21. Amorbia emigratella Busck. ♂. Santa Ana Refuge, Hildago Co., Texas, 4 November 1974, A. and M. E. Blanchard, USNM. (p. 000). barnes, w., and j. mcdunnough
22. Amorbia emigratella Busck. ♂. San Benito, Cameron Co.] Texas, 16–23 July 1919, Barnes Collection, USNM. (p. 000).
23. Amorbia emigratella Busck. ♀. Cameron Co., Texas, 18 September 1965, A. and M. E. Blanchard, USNM. (p. 000).
24. Amorbia emigratella Busck. ♂. Cameron Co., Texas, 25 July 1964, R.O. Kendall, USNM. (p. 000).
25. Amorbia vero Powell and J. Brown. ♂. Holotype. Vero Beach, Indian River Co., Florida, 15 October–15 November 1940, J. R. Malloch, USNM. (p. 000).
26. Amorbia vero Powell and J. Brown. ♂. Paratype. Vero Beach, Indian River Co., Florida, 15 October–15 November 1940, J. R. Malloch, USNM. (p. 000).
27. Amorbia knudsoni Phillips and Powell. ♂. Smith Canyon, Guadalupe Mts., 5750', Culberson Co., Texas, 22 May 1973, D. C. Ferguson, USNM. (p. 000).
28. Amorbia knudsoni Phillips and Powell. ♀. Smith Canyon, Guadalupe Mts., 5,750', Culberson Co., Texas, 22 May 1973, D. C. Ferguson, USNM. (p. 000).
29. Coelostathma discopunctana Clem. ♂. Easton Neck, Long Island, Suffolk Co., New York, 10 June 1971, E. Jäckh, USNM. (p. 000).
30.Coelostathma discopunctana Clem. ♂. Big Meadows, Shenandoah National Park, Madison Co., Virginia, 12 August 1972, E. Jäckh, USNM. (p. 000).
31. Coelostathma discopunctana Clem. ♀. Six Mile Creek, Ithaca, Tompkins Co., New York, 21 June 1957, J. G. Franclemont, USNM. (p. 000).
32. Coelostathma placidana Powell and J. Brown. ♂. Paratype. Lake Placid, Archbold Research Station, Highlands Co., Florida, 5 April 1959, J. G. Franclemont, USNM. (p. 000).
33. Coelostathma placidana Powell and J. Brown. ♀. Paratype. Lake Placid, Archbold Research Station, Highlands Co., Florida, 21–22 May 1964, R. W. Hodges, USNM. (p. 000).
34. Sparganopseustis martinana Powell. ♂. 10 mi W El Salto, 9,000', Durango, 11 August 1964, J. E. H. Martin, CNC. (p. 000).
35. Sparganopseustis martinana Powell. ♀. 10 mi W El Salto, 9,000', Durango, 11 August 1964, J. E. H. Martin, EME. (p. 000).
36. Sparganopseustis martinana Powell. ♀. 10 mi W El Salto, 8,800', Durango, 1 August 1964, J. Powell, EME. (p. 000).
37. Sparganothoides hydeana (Klots). ♂. Hayden Cr., Coaldale, 6,800', Fremont Co., Colorado, 9 July 1982, R. W. Hodges, USNM. (p. 000).
38. Sparganothoides hydeana (Klots). ♀. Hayden Cr., Coaldale, 6,800', Fremont Co., Colorado, 9 July 1982, R. W. Hodges, USNM. (p. 000).
39. Sparganothoides hydeana (Klots). ♂. Hayden Cr., Coaldale, 6,800', Fremont Co., Colorado, 9 July 1982, R. W. Hodges, USNM. (p. 000).
40. Sparganothoides machimiana (B. and Bsk.). ♀. West Fork, 16 mi SW Flagstaff, 6,500', Coconino Co., Arizona, 15 July 1961, R. W. Hodges, USNM. (p. 000).
41. Sparganothoides machimiana (B. and Bsk.). ♂. Pinery Camp, Chiricahua Mts., 6,800', Coconino Co., Arizona, 26 July 1965, R. H. Leuschner, USNM. (p. 000).
42. Sparganothoides machimiana (B. and Bsk.). ♀.  2.3 mi up Carr Canyon Rd., Huachuca Mts., Cochise Co., Arizona, 3–5 August 2005, J. Brown, USNM. (p. 000).
43. Sparganothoides lentiginosana (Wlsm.). ♂. 1 km E Fairfax City, Fairfax Co., Virginia, 26–27 August 2005, J. Brown, USNM. (p. 000).
44. Sparganothoides lentiginosana (Wlsm.). ♂. 1 km E Fairfax City, Fairfax Co., Virginia, 14–15 June 2005, J. Brown, USNM. (p. 000).
45. Sparganothoides lentiginosana (Wlsm.). ♀. Conroe, Montgomery Co., Texas, 28 March 1974, A. and M. E. Blanchard, USNM. (p. 000).
46. Sparganothoides lentiginosana (Wlsm.). ♀. Hogtown Cr., 5 mi W Gainesville, Alachua Co., Florida, 11 March 1975, J. B. Heppner, FSCA. (p. 000).
47. Sparganothoides lentiginosana (Wlsm.). ♀. Anthony, Marion Co., Florida, 22 March 2001, D. C. Ferguson, USNM. (p. 000).
48. Amorbimorpha mackayiana Kruse. ♀. Paratype. The Basin, Big Bend National Park, Brewster Co., Texas, 4 May 1959, M. R. MacKay, CNC. (p. 000).
49. Sparganothis caryae (Rob.), ♀. Hartford, Sebastian Co., Arkansas, 8 May 1966, R. W. Hodges, USNM. (p. 000).
50. Sparganothis caryae (Rob.), ♂. Devil's Den State Park, Washington Co., Arkansas, 18 June 1966, R. W. Hodges, USNM. (p. 000).
[LEGENDS FOR DISTRIBUTION MAPS]
map 1.  Distribution of material examined of Amorbia cuneana
map 2.  Distribution of material examined of Amorbia synneurana
map 3.  Distribution of material examined of Amorbia humerosana
map 4.  Distribution of material examined of Amorbia emigratella
map 5.  Distribution of material examined of Amorbia vero
map 6.  Distribution of material examined of Amorbia knudsoni
map 7.  Distribution of material examined of Coelostathma discopunctana
map 8.  Distribution of material examined of Coelostathma placidana
map 9.  Distribution of material examined of Sparganopseustis martinana
map 10.  Distribution of material examined of Sparganothoides hydeana
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TORTRICINAE
Sparganothini Druce, 1912

AMORBIA Clemens, 1860


Hendecastema Walsingham, 1879


Ptychamorbia Walsingham, 1891
cuneana (Walsingham, 1879)


adumbrana (Walsingham, 1879)


essigana Busck, 1929

synneurana Barnes and Busck, 1920

humerosana Clemens, 1860

emigratella Busck, 1909

vero Powell and J. Brown, 2012
knudsoni Phillips-Rodriguez and Powell, 2007
COELOSTATHMA Clemens, 1860

discopunctana Clemens, 1860

placidana Powell and J. Brown, 2012

SPARGANOPSEUSTIS Powell and Lambert, 1986

martinana Powell, 1986

SPARGANOTHOIDES Lambert and Powell, 1986

hydeana (Klots, 1936)

machimiana (Barnes and Busck, 1920)

lentiginosana (Walsingham, 1879)

AMORBIMORPHA Kruse, 2012

mackayiana Kruse, 2012

SPARGANOTHIS Hübner, [1825] 1816


Begunna Walker, 1863

Oenectra Guenée, 1845

Oenophthira Duponchel, 1845

Leptoris Clemens, 1865

Enoditis Meyrick, 1912

caryae (Robinson, 1869)

robinsonana Powell and J. Brown, 2012

tessellata Powell and J. Brown, 2012

flavibasana (Fernald, 1882)

sulfureana (Clemens, 1860)


gratana (Walker, 1863)


fulvoroseana (Clemens, 1864)


gallivorana (Clemens, 1864)


virginiana (Clemens, 1864)


belfrageana (Zeller, 1875)


euphronopa Meyrick, 1927

lycopodiana (Kearfott, 1907)

minimetalica Powell and J. Brown, 2012

bistriata Kearfott, 1907

tristriata Kearfott, 1907

demissana (Walsingham, 1879)

unifasciana (Clemens, 1864)
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abiskoana

abitibia
acerivorana

adumbrana

Aesiocopa

albicaudana

Amorbia

amorbia, pine

Amorbimorpha

Anacrusina

Anacrusis
Anopina

ant, Argentine

Aphididae

aquila

Archipidii

Archipini

Archipsini

Argyrotaenia
Atteria
Atteridae

Atteriini

auripila
austera

azulispecca

belfrageana 

bistriata
blanchardi

bobana
boweri

Braconidae
breviornatana

budmoth, tufted apple

calidana

californiana
cana
caryae
Cenopis
Cerace

Ceracini

Chalcicidae
chambersana

chiquitana
Chlidanotinae
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Abelmoschus esculentus

Abies

Abies balsamea

Acacia koaia 

Acer

Acer glabrum

Acer grandidentatum

Acer rubrum

Acer saccharum

Acer spicatum

Achillea

Achillea millefolium
Aizoaceae

albizia

alder

alfalfa

Alnus

Alnus incana

Amaranthaceae
Amaranthus

Amaranthus retroflexus

Ambrosia ptilostachya

Amelanchier

Ammophila

Ammophila breviligulata

Amorphas
Amorpha californica

Amorpha fruticosa
Anacardiaceae

Anemone patens

Apiaceae

Apium graveolens

Apocynaceae

Apocynum

apple

Aquifoliaceae

Arachis
Arachis hypogaea
Araliaceae

Arbutus

Arctium lappa

Arctostaphylos
Arctostaphylos glauca

Argemone

Aronia melanocarpa

arrow-wood

Artemisia dracunculus

Asclepiadaceae

Asclepias

ash

ash, black

ash, Rio Grande

ash, white

asparagus

Asparagus officinalis
aspen, largetooth

aspen, quaking

aspen, trembling

Aster
aster

Asteraceae

avens

avocado

Balsaminaceae

Baptisia australis
Bassaia

basswood

bayberry

beans, garden

beech, American

beet, sugar

Beta vulgaris
Betula

Betula pendula

Betula populifolia
Betulaceae

Bignoniaceae

birch

birch, white

blackberry

bloodroot

blueberry

boxthorn

Brassica oleracea
Brassicaceae

Broccoli

Bryophyte

Buddleja davidii

burdock, great

bush, creosote

bushpoppy, island

buttercup, tall

butterfly bush
camas, death

Camellia sinensis
Caprifoliaceae

Capsicum
Caricaceae
Carica papaya
carnation

Carpinus caraolineana

Capsicum annuum

carrot

Carya
Caryophyllaceae

Cassia leschenaltiana

Castanea dentata

Castilleja
Catchfly

Ceanothus
Celastraceae

celery

Celtis
Celtis occidentalis

Ceratiola ericoides

Cercis canadensis

Cercocarpus breviflorus

Chamaecyparis thyoides

Chamaedaphne
Chenopodiaceae

cherry

cherry, pin

chestnut

chokecherry

chokecherry, western
Chrysothamnus

Chrysothamnus sphaerospermum

Chrysothamnus viscidiflorus

Cicuta maculata

cinquefoil, rough

Cirsium
Cistaceae

Citrus

Citrus paradisi

Citrus sinensis 

clover

clover, sweet

cocoa

Combretaceae

Compositae

conifer

Convolvulaceae

Conyza
Corn  
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