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Introduction

by F. Christian Thompson

The Tephritidae, true fruit flies, are a family of attractive more could have been accomplished. Hence, we remain com-
picture-winged flies. With 471 genera and 4,257 species, themitted to continually developing and utilizing the best tech-
taxonomic diversity of this single family of two-winged fliesis nologies to deliver the best and most comprehensive
far greater than that of mammals. Fruit flies are distributed information to users.
throughout the temperate and tropical areas of the world, being ~ The successful introduction of new technology is always
absent only from the high arctic and antarctic. They are almosta compromise: A compromise between users’ desires and what
all phytophagous, and include numerous pests of fruit andis feasible given resources (money and people), data, and
vegetable crops, as well as species useful for the control oftechnology. While we remain uncomfortable with some of the
weeds. compromises we have made, we do believe we have delivered

Fruit flies are of critical importance to man as pests of his the best compromise. And as we want to continue to do so, we
fruits. To deal with fruit flies or any other organism, one must desire all users to provide us with their comments and criticisms
have a name, that name being the key to all other information of this initial offering.
about the organism. To insure universal communication, the This work is provided in its complete form only on CD-
name must be unigue and always fixed to the same concept, SROM in the serialDiptera Data Dissemination Diskolume
everyone who uses a hame communicates about one and onl{t, a copy of which is distributed with this book. A more
one species (or taxon). That is scientific nomenclature. Beyondabbreviated version is also provided in the traditional printed
the requirements of nomenclature (unique names standardizefbrmat. Naturally a copy of the traditional format is also avail-
to represent discrete and unique concepts), to be useful nomenable on the CD-ROM as an Adobe Acrobat readable file (fruit-
clature requires the ability of users to identify the concept fly.pdf).
attached to the names. If one has a specimen and wants to know  This work summarizes our knowledge of the biosystemat-
what is known about it, one must know what name should be ics of world fruit flies as of 31 December 1995. Papers sub-
applied to the specimen, which requires that the specimen besequent to this date that have come to our attention have also
identified (the process of attaching the valid name of a conceptbeen included. The bibliography includes all references that
to an object that belongs within the circumscription of the deal directly with fruit fly nomenclature and taxonomy. Many
concept). Users, therefore, need to master both nomenclaturgpapers dealing with other aspects of tephritid systematics, host
and identification to deal with organisms. plants, associated organisms, distribution, and other aspects of

To master identification and nomenclature requires a hosttheir basic biology are also included, but the coverage is not as
of products, from catalogs to monographs. We have attemptedcomplete.
here to provide all the necessary tools to understand fruit flies . o
in a single work. And this work will provide the user greater Authorship and Citation _
access and flexibility in using the information than has ever  This is a multi-authored work, different chapters and sec-
been possible before. Users will be able to easily identify the tions having been written by different combinations of authors.
197 most important fruit flies. They will have electronic (digi- Authorship for various sections is given in a by-line immedi-
tal) access to all the essential nomenclatural data on all fruit @t€ly below the title of the appropriate section. The whole work
flies, as well as the literature on them. The only element missing Was coordinated by myself. Hence, sections without by-lines
from our synthesis is associate data, i.e., an index to the hostsShould be attributed to the editor. As this work appears in a
parasites, etc., of fruit flies. While such data was accumulated, S€fialMyia, separate sections can be cited as parts of the whole
the time required to verify and correctthe nomenclature of theseOF iustas independent articlesityia. For clarity, the following
associated organisms would have greatly delayed what is long ©Presentative citations are given.
overdue. Hence, the first edition is being issued without infor- nompson, F. C (ed.) _
mation about organisms associated with fruit flies. The great 1998 Fruitfly expertidentification system and systematic
advantage of automated data processing (ADP) is the ability to information databasédyia 9, ix + 224 pp.
easily revise and add new data. Given support, we envision ac&oll, L. E. .
new edition which will provide information about associates of 1998 Larval Character Data Matrix. 76 characters for 81

fruit flies. So, we offer this as the first fascicle of what we have taxa in DELTA format.In Thompson, F. C. (ed.),

envisioned as th8iosystematic Database of the Flies of the Fruitfly expertidentification system and systematic

World (Thompson & Knutson 1987). information databas®iptera Data Dissemination
More information about fruit flies is provided here than Disk 1.

has ever been provided before in a single source. And we havdVorrbom, A. L., L. E. Carroll & A. Freidberg

provided this information in a format that provides a greater 1998 Status of knowledge. Pp. 9-48.Thompson, F. C.
degree of access than ever before. However, we are wellaware  (€d.), Fruitfly expertidentification system and sys-
that existing technologies have advanced further than our ef- tematic information databasiyia 9, ix + 524 pp.
forts to accumulate and verify data. So while we believe we are Norrbom, A. L., L. E. Carroll & A. Friedberg

close to the bleeding edge of technology, we do recognize thatt998 Status of knowledgbfyia 9: 9-48.
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Introduction

By F. Christian Thompson

Information is stored and retrieved by names. Scientific infor- Fruit Fly Expert System

mation is stored with scientific names. To obtain the scien-

tific name of an organism, one identifies the organism. Our Expert System is designed to be totally self-contained.
Identifications are made by matching characteristics of un-  All one needs to do is to run the program and then follow the
knowns with knowns. Traditionally taxonomic keys have instructions on the screens. All questions should be answered
been used for this matching. The earliest keys were just text, by the included help files. A tutorial is also included. If you
with relatively few characters. Keys have been improved want a quick start, just run the tutorial.

over the years by adding more characters, as well as illustra-

tions. But the main problem with keys is inflexibility. There ~ To run the Expert System one needs an MS-DOS (PC) com-

is a set pathway (Often a |ong one) through the key to each puter with a VGA monitor and sufficient memory. See below

species; a single mistake may lead to an erroneous identifica-for details on the memory requirements. The Expert System

tion; a single missing character may leave the user at a dead Will also run on Macintosh computers with MS-DOS or Win-

end. Verification of the identification requires reading com- ~ dows emulation software, such as SoftPC from Insignia. The

plete descriptions to find all the characters to check. Expert System may be run directly from the CD-ROM or the
files may be copied onto the hard disk and run.

An expert system is much more flexible. Many taxa can be

eliminated immediately by restricting the data set according TO RUN the program one only needs to set a MS-DOS vari-

to geographic location or host data. Any character of any sex able (SET PANKEY=D:/FRUITFLY, where D: is the letter

or stage in the life cycle can be chosen in any order which  for the CD-ROM drive or the disk drive where the fruitfly

seems best to the user. Or the expert system can select the files are) and go to the FRUITFLY directory and enter ON-

best characters for use, based on their ability to separate the LIN7 at the DOS prompfTo run the tutorial , one only
remaining taxa under consideration. needs to switch to the appropriate directory where the files

are and enter the name of the program and data file at the
Characters are accompanied by illustrations, and multiple DOS prompt (D:\demol\rdemo2t learnl1, where D: is the let-
states are allowed. This speeds up the identification process ter for the CD-ROM drive or the disk drive where the fruitfly
in two ways: by enabling direct comparison of images with  files are). These tasks are most easily done with a MS-DOS
the specimen (rather than reading text), and by reducing the batch file. Samples of such batch files are in the direc-

total number of decisions which must be made, because tory/folder called BAT on the CD-ROM.
more than the traditional two possibilities can be efficiently
evaluated at one time. The Expert System halsree components The program,

data sets and images. Users need to be aware of these differ-
Characters are also accompanied by help files which can be ent components and how our design was shaped by them.
accessed at any time. Even so, the possibility of error (e.g., a We have assumed that our users are professional identifiers,
poor or aberrant specimen) can be accommodated by having such as those working for APHIS-PPQ. Hence, they are al-
the expert system tolerate an error or two before rejecting a ready familiar with traditional identification aids, such as
taxon. Errors, once detected, can be corrected easily, without keys, and are familiar with their organisms.

stepping through all characters again.
Theprogram presents character data to users who then

The verification process is also much easier. Although com- make selections which ultimately may lead to an identifica-
plete descriptions are available, just as in traditional taxo- tion. The program differs from traditional identification tools
nomic references, the expert system can also give the by allowing for random and varied access to character data.
differences between the specimen and another taxon, or be- The user is free to choose any of the available characters in
tween any two taxa. Or the expert system can list all the diag-any order, whereas the traditional key allows only for the use
nostic characters for a particular taxon. With the of specific characters in a rigid sequence. Users can also re-
identification process complete, the database can be queried quest comparisons between taxa, descriptions and/or diagno-
for complete nomenclatural and distributional data, as well ~ ses of taxa, functions not available in traditional keys. So,
as pertinent references. our objectives in designing the program were to maximize
the access to character data and to present those data in the
Expert systems are not a panacea. Unusual specimens, thosemost effective manner. Naturally, our objectives were con-
outside the domain of the expert system or with distorted fea- strained by the data format used and computer resources
tures will still have to be sent to the systematist. available. To build our Expert System, we worked with Rich-
ard Pankhurst, the world’s authority on computerized biologi-
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cal identification. The basic program, known as ONLINE, white habitus figures were colored. So, don't be surprised if

was his work to which he added some significant new fea-  these images look familiar!

tures at our direction. So, when you are using the program,

reading the menus and general help screens, you are using Authorship: The adult data sets are by Carroll, White, Freid-

ONLINE. berg and Norrbom; the larva data set by Carroll; the ON-
LINE application is by Richard Pankhurst; the tutorial was

Data setsare what determine the identification capabilities  done by Jennifer Fairman; and | did all the little things neces-

of the expert system. The adage “garbage in, garbage out” is sary to tie it all together. So, for example, to cite the larval

true of the expert system. These data sets are the wisdom of data set, the following is recommended:

the experts, so the program can only be as effective as the ex-

perts were in expressing their wisdom in a set of characters ~ Carroll, L. E. _
and values for taxa. For data sets our objective was to use a 1998 Larval Character Data Matrix. 76 characters for 81

data format which the systematics community endorses and taxa in DELTA format.In Thompson, F. C. (ed.),
widely uses, so there would be the maximal number of data Fruit Fly Expert System and Biosystematic Data-
sets available that could be compiled and used by our expert baseDiptera Data Dissemination Disk

system. We also wanted a data format which could encode
all kinds of character data and was not proprietary, so data
sets could be shared. The DELTA data format, which was es-

tablished by CSIRO was the only available one which ¢ ; . f the fruit flv identification dat have t
matched our criteria. The DELTA data format imposed some erent versions ol the TruitTly identiication data may have to
be used. These data sets differ only in the number of species

limitations on the Expert System, but these are less than the . : .
P y }reated. The full data set provides information on 197 spe-

advantages gained. Also, our data sets can be used with othec_es the small data set on onlv 84 species. The small data set
computer identification systems, such as INTKEY. I€s, y PECIES.

contains the most important pest species and a few other
ones for diversity. Otherwise, they are the same.

Memory limitations

Depending on the memory resources of one’s computer, dif-

Two fruit fly data sets were developed. The adult data set

by the leading Tephritidae experts: Amnon Freidberg, Tel
Aviv University, Israel; lan White, CAB Institute of Ento-
mology, London; and Allen Norrbom, Systematic Entomol-
ogy Laboratory, Washington. Lynn Carroll worked closely
with these specialists, adding her experience and knowledge
of DELTA to ensure a uniform and consistent data set. She
developed the larval data set. So, when one reads the text of
the characters and related help screen, one is using the data

set provided by these experts. And when one gets an identifi- Memory can be increased, but how depends on the com-

cation it is because these experts selected the best characters. ) .
puter’s resources. Memory may be devoted to various other

Images help users understand character data. They are, thereP'09rams and/or devices. If so, by merely changing the con-

fore, a useful if not necessary adjunct to the data set. How- :‘lguraélon Ian(?jstalrt—up flrl]es enolthh DOS memory may bﬁ re-
ever, images are not required by the program. The program eased to loa qt east the small data set. Computers with a
was designed so that images were independent of the data se%g6 or better microprocessor probably alrgady have the extra
because images are expensive, the most expensive compo- memory needed (especially if WINDOWS is being used) and
nent beyond the data set. Also linking images to the data set how the computer uses that memory needs t.o be changed.

: . . The memory is probably set as EXTENDED instead of EX-
and using such technologies as touch screens or mice to se- PANDED. F ith 286 mi las-
lect images would have been more costly as each data set . - ror cqmputers wit microprocessoror a cias
would have required special coding. To keep costs within sic 8088/8086 microprocessor, plug-in cards with expanded

budget, existing images were re-used wherever possible and memory can be purchased. A handy reference on PC mem-

only the minimal number of new ones were created. How- gry IS I%oz?ma_rnh(lgg?, Megﬁ[ry Mzgzggesm(_antlfodr all Off;'ls'
ever, many images were improved, for instance, black and ams Fut S). € beluxe Edifion ($39.95) includes software,
such as diagnostic utilities and memory managers.

To use the full data set, your computer needs at least 580KB
of conventional DOS memory and 1 MB of expanded mem-
ory. If your computer has at least 580KB of conventional
DOS memory, then the small data set should be used. If a
data set fails to load or the program runs erratically, then the
amount of memory available should be checked and in-
creased.
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STATUS OF KNOWLEDGE

Allen L. Norrbom, Lynn E. Carroll & Amnon Freidberg

In this chapter we review the status of the biosystematics Holarctic; NE = Nearctic; NT = Neotropical; OR = Oriental,
of the Tephritidae on a world basis, to summarize what is PA = Palearctic; and UK = Unknown.
known, provide quick access to the key literature, indicate other
resources, and point out gaps in our knowledge. We do not cite
all pertinent literature, only the most important and/or most REFS—Richter 197@[087: 133 (key to 53 genera [PA: e.

recent, as well as publications that review particular subjects. Europe]); Hendel 1922{107: 1 ((Trypetidae) monograph of 71 gen-
era & 316 spp. [PA]); Kwon 1982B02: 54 (monograph of 39 genera

Family Tephritidae

CLASSIFICATION & 48 spp. [PA: Korea]); Bezzi 1924p9: 73 ((Trypaneidae) key to
72 genera [AF]); White & Elson-Harris 19%111]: 55, 112 (keys to

Systematic Position and Relationships of adults of 15 genera & larvae of 12 genera of economic importance
Tephritidae [NE, NT, PA, AF, OR, AU]); White 1988103: 1 (handbook of 33

oy . . i genera & 73 spp. [PA: Britain]); Shiraki 1968435: 1 (monograph
Within the order Diptera, the family Tephritidae belongs of 34 spp. [OR: Japan: Ryukyu Is.]): Shiraki 1988B2: 1 ((Trypeti-

to the suborder B.rachyce_ra, infraorder Muscomorp_ha (= Cy— dae) monograph of 75 genera & 165 species [PA: Japan, Korea &
clorrhapha), section Schizophora, and superfamily Tephn-Taiwan]); Alayo & Garces 1988: 79 (key to 16 genera [NT:
toidea (J.F. McAlpine 1989). In addition to the Tephritidae, the Cuba]); Phillips 19463827: 24 (key to larvae of 45 spp. [NE, NT,
Tephritoidea includes at least the families Lonchaeidae, Pallop-PA, AF, OR, AU]); Kapoor 19931600: 20 (key to 71 genera & 200
teridae, Piophilidae, Platystomatidae, Pyrgotidae, Richardii- species [OR: India]); Ibrahim 198285Q: 1 (monograph of 24 genera
dae, Tachiniscidae and Ulidiidae (= Otitidae; see Kameneva & & 56 spp. [NE: USA: Florida]); Merz 199234(: 215 (monograph
Korneyev 1994) (Griffiths 1972, Hennig 1973, J.F. McAlpine ©f 19 genera & 33 spp. [PA: Canary Is.]); Mihalyi 1983[7Q: 31

iec . ; ((Trypetidae) keys to 42 genera & 137 species [PA: Hungary]);
\}viigi)ﬁcflssggt(;]Sin(ltazzg’;ﬁgktegri?aeei? r%?]réa:)?ﬁgy;g&eérgh:sh aMaHOCh 1939B137: 409 ((Trypetidae) monograph of 70 spp. [AU);

famil | P | K haei f ! h Hering 1947p213: 12 ((Trypetidae) key to subfamilies & tribes [NE,
separate family. He also excluded the Lonchaeidae from t eNT, PA, AF, OR, AU]); Malloch 19338130: 263 ((Trypetidae)

Tephritoidea, but later included it as well as the Cryptochetidae monograph of 48 spp. [NT: Patagonia & s. Chile]): Bezzi 1948:
and Carnidae (Griffiths 1990). The Ctenostylidae (= Lochmo- 88 (monograph of 35 genera (obsolete) [OR: India]); Hering
styliinae) were recently excluded from the Pyrgotidae and the 1941p202: 121 ((Trypetidae) monograph of 31 genera & 98 spp.
Tephritoidea, although they may be related to the superfamily [NT: Peru]); Hardy & Adachi 1956[970: 4 (monograph of 10 genera
(D.K. McAlpine 1989, Barraclough 1994). & 17 spp. [AU: Micronesia]); Wulp 189%216: 401 ((Trypetinae)
Although there is some disagreement among the above—'ée)ff_to ﬁs ?SQS{Z}'};E@N{: Mexico ﬁ‘ Cfelnz”a' Amegg‘]b}i Ha"’»;x\ S‘
i ; ; i i elfinado : monograph o genera spp. :
named authorities on the relationships of the families within the Hawail]); Hardy 10641934: 148 (key to 9 genera and 11 spp. [OR:

Tephritoidea, there is consensus that the Ulidiidae, PIatystoma-Nepal]); Freidberg & Kugler 1984571: 1 (monograph of 42 genera

tidae, Tachiniscidgg, Pyrgotidqe and Tephritidae are a mono-g g5 spp. [PA: Israel & Sinai]); Foote, Blanc & Norrbom 1993p3:
phyletic group. Griffiths (1972) included all of these taxa, plus (monograph of 58 genera & 300 spp. [NE: USA & Canadal); Foote
most Pallopteridae, within the Tephritidae, but his ranking 1980[1514: 3 (keys to 5 subfamilies & 88 genera [NT]); Efflatoun
proposal has not been followed. The sister group to Tephritidae1924[1292: 20 ((Trypaneidae) keys to 17 genera and 30 spp. [PA:
is thought to be among the Platystomatidae, Pyrgotidae andEgypt]); Efflatoun 1927[294: 51 ((Trypaneidae) tabular key to
Tachiniscidae (Griffiths 1972). In all four of these families, the larvae & pupae of 19 spp. [PA: Egypt]); Dirlbek 19776§: 227 (key
aedeagus of the male is coiled at rest dorsal to the postabdomeif(’_r?’ei EStri]r?aﬁ)[Eg t?)zliczthiFe).r S[EEVS?BQ;-\H:?SE%‘L]E:C?L?rran
in a space between it and tergite 5 (the plesiomorphic condition i ; P IR T
being coiled ventrally in front of the epandrium and surstyli). 1931[1040: 14 ((Trypaneidae) key to 10 genera [NT: Puerto Rico &

2 . . ~Virgin Is.]); Bezzi 1924470 449 ((Trypaneidae) monograph of 180
Aczél (in Hardy 1957) believed that the Pyrgotidae and Tephri- spp., keys to 6 subfamilies & 52 genera [AF: South Africa]); Aczel

tidae arose “from the same ancestors,” and J.F. McAlpine 1953p4: 99 (key to subfamilies & tribes (obsolete) [NE, NT, PA,
(1989) suggested that the Pyrgotidae + Tachiniscidae are thear, OR, AU]); Bezzi 1920463: 214, 216 ((Trypaneidae) keys to
sister group of the Tephritidae, but Korneyev (1992) proposed 23 genera (supplements to Bezzi 1918)); Bezzi 1835f 216 ((Try-

that the Platystomatidae and Tephritidae are sister taxa. paneidae) key to 49 genera (obsolete) [AF]); Hardy 19948: 4
. . . (monograph of 53 genera & 156 spp. [OR: Philippines]); Hardy
Current Classification of Tephritidae 1973[1942: 7 (monograph of 69 genera & 211 spp. [OR: Southeast

No higher classification is used in the catalog or database; Asia]); Ito 1983p415: 1 (monograph of 95 genera & 176 spp. [PA:
the genera and species are listed alphabetically. A synopsis ofapan]); Foote & Blanc 1968521: 5 (monograph of 32 genera &
the higher classification is presented here with nomenclatural 105 spp. [NE: USA: California]); Merz 1993p43: 1 (handbook of
details for family-group names, references to higher taxa, and## 9enera & 118 spp. [PA: Switzerland]).
tally of genera and species by biotic region. The first number Genera: NE, 60 (17); NT, 68 (32); PA, 126 (43); HO, 18; AF,
is the total species in the region, followed by the number of 151 (93); OR, 155 (60); AU, 144 (81), total 471. Species:
endemic species within parentheses. Abbreviationsused forthe  NE, 358 (267); NT, 717 (642); PA, 827 (722); HO, 19; AF,
regions are: AF = Afrotropical; AU = Australasian; HO = 920 (886); OR, 943 (815); AU, 762 (683); total 4,257.
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HexarestaOR, 1; AU, 2 (1); total, 2.
LabeschatiaAF, 1 (1); total, 1.
Langatia OR, 1 (1); total, 1.
Loriomyia AU, 1 (1); total, 1.
Lumirioxa AU, 1 (1); total, 1.
Lyronotum AU, 1 (1); total, 1.
Micronevrina AU, 7 (7); total, 7
MimoeuphrantaAU, 1 (1); total, 1.
Mimosophira OR, 1 (1); total, 1.
NeothemaraAU, 2 (2); total, 2.
NothoclusiosomeAU, 1 (1); total, 1.
Ocnerioxa AF, 13 (13); total, 13.
Orienticaelum PA, 1 (1); total, 1.
PaedohexaciniaAU, 2 (2); total, 2.
ParachlaenaAU, 1 (1); total, 1.
PhorelliosomaOR, 3 (3); total, 3.
PlatystomopsisOR, 1 (1); total, 1.
Polyara AU, 3 (3); total, 3.
Polyaroidea AU, 3 (3); total, 3.

SubfamilyPhytalmiinae

REFS—Hardy 1988[964: 78 ((Gastrozonina) monograph of
17 genera[OR, AU: Indonesiato Solomon Is.]); Hancock 1988(:
286 ((Trypetinae) key to 8 genera [AF]); Permkam & Hancock
1995B799: 1047 ((Trypetinae) monograph of 20 genera [AU: Aus-
tralia]).

Genera: NE, 1; NT, 2 (1); PA, 4 (2); AF, 8 (8); OR, 32 (22);
AU, 68 (59), total 103. Species: NE, 3 (1); NT, 22 (20);
PA, 11 (7); AF, 36 (36); OR, 131 (117); AU, 182 (172);
total 369.

Tribe Acanthonevrini

Acanthoneurinae Hering 1941194: 57 (nomen nudum).
Acanthoneurinae Hering 1941194: 16.
Ptilonini Kapoor 197(593: 235.

REFS—Hardy 1974[943: 64 (key to 10 genera [OR: Philip-
pines]); Hardy 1973[942: 78 (key to 10 genera [OR: Southeast
Asia]); Hardy 19801949 124 (key to 5 genera Gophiragroup [OR, Pseudacanthoneur&U, 2 (2); total, 2.
AUJ); Hardy 1986[1962: 5 ((Acanthonevrina) monograph of 42 ~ PseudacrotoxaAU, 1 (1); total, 1.
genera & 110 spp. [OR, AU: Indonesia to Solomon Is.]); Permkam & PseudoneothemaraU, 2 (2); total, 2.
Hancock 19955795 1052 (monograph of 18 genera [AU: Austra-  Ftilona OR, 6 (5); AU, 1; total, 6.
lia]); Hancock 1986[890: 287 (key to 6 genera [AF]); Hardy Ptiloniola: AF, 3 (3); total, 3.
1988[1964: 77 ((Gastrozonina) monograph of 8 genera [OR, AU: QuasirhabdochaetaAU, 1 (1); total, 1.

Indonesia to Solomon Is.]); Munro 196821: 571 (revision of 4
genera [AF]); Kapoor 1992B00: 32 (key to 8 genera [OR: India]).

Genera: PA, 2 (1); AF, 6 (6); OR, 24 (16); AU, 53 (45), total
76. Species: PA, 9 (6); AF, 27 (27); OR, 120 (108); AU,

138 (129); total, 282.

AcanthonevraPA, 8 (5); OR, 33 (29); AU, 2 (1); total, 39.
AcanthonevroidesAU, 5 (5); total, 5.
AethiothemaraAF, 6 (6); total, 6.
Afrocneros AF, 3 (3); total, 3.
AlincocallistomyiaOR, 1 (1); total, 1.
Alloeomyia AU, 1 (1); total, 1.
AnchiacanthonevraAU, 1 (1); total, 1.
Aridonevra AU, 1 (1); total, 1.
AustronevraAU, 2 (2); total, 2.
Austrorioxa AU, 1 (1); total, 1.
Buloloa AU, 1 (1); total, 1.
Cheesmanomyiad\U, 1 (1); total, 1.
ClusiosomaAU, 16 (16); total, 16.
ClusiosomaAU, 15 (15); total, 15.
ParaclusiosomaAU, 1 (1); total, 1.
ClusiosominaAU, 1 (1); total, 1.
Copiolepis AU, 2 (2); total, 2.
Cribrorioxa: OR, 1 (1); total, 1.
DacopsisOR, 5 (3); AU, 5 (3); total, 8.
Diarrhegma OR, 2 (2); total, 2.
Dirioxa: AU, 1 (1); total, 1.
EctopomyiaOR, 1 (1); total, 1.
Emheringia AU, 1 (1); total, 1.
Enicopterina AU, 1 (1); total, 1.
EnoplopteronAU, 3 (3); total, 3.
Exallosophira AU, 1 (1); total, 1.
Felderimyia OR, 3 (3); total, 3.
Freyomyia OR, 1 (1); total, 1.
Gressittidium AU, 1 (1); total, 1.
Griphomyia AU, 5 (5); total, 5.
HemiclusiosomaAU, 1 (1); total, 1.
Hexacinia OR, 4 (3); AU, 2 (1); total, 5.
HexamelaOR, 1 (1); total, 1.

Rabaulia AU, 3 (3); total, 3.
RabauliomorphaAU, 1 (1); total, 1.
Rioxa OR, 8 (6); AU, 2; total, 8.
SaucromyiaOR, 1 (1); total, 1.
Sophira OR, 28 (28); total, 28.
KambanganiaOR, 6 (6); total, 6.
Parasophira OR, 2 (2); total, 2.
SoosinaOR, 2 (2); total, 2.
Sophira OR, 18 (18); total, 18.
SophiroidesOR, 1 (1); total, 1.
SophiropsisAU, 2 (2); total, 2.
Staurellina OR, 1 (1); total, 1.
StigmatomyiaAU, 1 (1); total, 1.
StymbaraAU, 1 (1); total, 1.
Taeniorioxa AU, 1 (1); total, 1.
Termitorioxa OR, 1 (1); AU, 9 (9); total, 10.
ThemaraOR, 10 (9); AU, 1; total, 10.
ThemaricteraAF, 1 (1); total, 1.
ThemarohystrixAU, 9 (9); total, 9.
ThemaroidesAU, 5 (5); total, 5.
ThemaroidopsisAU, 4 (4); total, 4.
Tritaeniopteron OR, 5 (5); total, 5.
TrypanocentraAU, 11 (11); total, 11.
ClusiomorphaAU, 5 (5); total, 5.
TrypanocentraAU, 6 (6); total, 6.
Walkeraitia AU, 1 (1); total, 1.

Tribe Blepharoneurini

Blepharoneuridae Wolcott 1938[71: 380 (homen nuduim
Blepharoneurinae Korneyev 192444 8.

Genera: NE, 1; NT, 2 (1); PA, 1; AF, 1 (1); OR, 1; total, 4.
Species: NE, 3 (1); NT, 22 (20); PA, 1; AF, 7 (7); OR, 2

(2); total, 32.

BaryglossaAF, 7 (7); total, 7.
BlepharoneuraNE, 3 (1); NT, 21 (19); total, 22.
CeratodacusNT, 1 (1); total, 1.

Hexaptilona PA, 1; OR, 2 (1); total, 2.
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Tribe Epacrocerini

Epacrocerinae Korneyev 192444 10.

REFS—Hardy 1982[954: 78 ((Acanthonevrini) revision of 3
genera [AU]); Hardy 1988[964: 79 ((Gastrozonina) key to 4 genera
[AU]).

Genera: AU, 4 (4); total, 4. Species: AU, 7 (7); total, 7.

EpacrocerusAU, 4 (4); total, 4.
ProepacrocerusAU, 1 (1); total, 1.
TanymetopusAU, 1 (1); total, 1.
UdamolobiumAU, 1 (1); total, 1.

Tribe Phascini

Phascinae Korneyev 1924{44: 10.

REFS—Hardy 1988[964: 77 ((Gastrozonina) monograph of 2
genera [OR, AU: Indonesia to Solomon Is.]); Hardy 19867: 1
((Acanthonevrina) monograph of 4 genera [AU: New Guinea to
Solomon Is.]).

Genera: OR, 1 (1); AU, 5 (5); total, 6. Species: OR, 1 (1); AU,
13 (13); total, 14.

DiarrhegmoidesAU, 1 (1); total, 1.
HomoiothemaraOR, 1 (1); total, 1.
Othniocera AU, 3 (3); total, 3.
ParaphascaAU, 1 (1); total, 1.
PhascaAU, 6 (6); total, 6.
XenosophiraAU, 2 (2); total, 2.

Tribe Phytalmiini

Phytalmydi Bigot 1886§03: 290.
Terastiomyiinae Enderlein 1936334: 225.

REFS—Hering 195322Q: 511 ((Adramini) key to 6 genera
[OR, AU]); McAlpine & Schneider 1978249: 162 (key to 4 genera
[AU]); Hering 1941p1964: 3 ((Phytalmiini & Adramini) key to 7
genera [PA, OR, AU]); Permkam & Hancock 1993p3: 1177
(monograph of 2 genera [AU: Australia]); Hardy 198864: 77
((Gastrozonina) monograph of 3 genera [OR, AU: Indonesia to Solo-
mon Is.]); Hardy 1986[961): 56 ((Adramini) key to 6 genera [PA,
AF, OR, AUJ).

Genera: PA, 1 (1); AF, 1 (1); OR, 6 (5); AU, 6 (5); total, 13.
Species: PA, 1 (1); AF, 2 (2); OR, 8 (7); AU, 24 (23); total,
34.

AdramoidesOR, 1 (1); total, 1.
Antisophira OR, 1 (1); total, 1.
CleitamiphanesOR, 1 (1); total, 1.
Colobostroter OR, 1 (1); total, 1.
Diplochorda AU, 10 (10); total, 10.
MatsumuraniaPA, 1 (1); total, 1.
Ortaloptera AU, 2 (2); total, 2.
Phytalmia AU, 7 (7); total, 7.
PseudosophiraOR, 1 (1); total, 1.
RobertsomyiaAU, 1 (1); total, 1.
SessilinaAU, 3 (3); total, 3.
SosiopsilaAF, 2 (2); total, 2.
TerastiomyiaOR, 3 (2); AU, 1; total, 3.

SubfamilyTrypetinae

REFS—Kwon 19851807: 57 (key to 22 genera [PA: Korea]);
Kandybina 19661571): 387 (key to larvae of 7 genera & 11 spp. [PA:
e. Russial); Kandybina 1972%74: 65, 92 ((Dacinae & Trypetinae)
keys to larvae of 12 genera & 41 spp. [NE, PA, AF, OR, AU)); Aczel
1954PR5]: 71 ((Trypetini) keys to 7 genera (supplements to Aczel
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1952) [NT]); Foote 1980[514: 7 (key to 19 genera [NT]); Hancock
1991[1895: 123 (key to 9 genera (supplement to Hancock 1986)
[AF]); Hancock 1986189Q: 281, 288 (keys to 7 tribes & 27 genera
[AF]); Hardy 1974[1943: 63 (keys to 19 genera [OR: Philippines]);
Ito 1983R415: 33, 164 (key to 65 genera [PA: Japan]); Aczel
1954p6): 152, 158 ((Trypetini) keys (supplements to Aczel 1954)
[NT]); Chen 1948814): 80 (key to 52 genera [PA, OR: Chinal); Aczel
1952P0): 254 ((Trypetini) key to 10 genera [NT]); Freidberg &
Kugler 19891571: 171 (key to 10 genera [PA: Israel & Sinai]);
Permkam & Hancock 1993[95: 1047 (monograph of 15 genera
[AU: Australia]); Foote, Blanc & Norrbom 1993p23: 47 (key to 14
genera [NE: USA & Canadal); Kapoor 192800: 21 (key to 22
genera[OR: India]); Hardy 1987963: 147 (monograph of 17 genera
[OR, AU: Indonesia to Solomon Is.]); Hardy 1973¢7: 76 (key to
34 genera [OR: Southeast Asia]); Hendel 12A1[7: 18 ((Trypetini)
key to 22 genera [PA]); Merz 1993843: 93 (key to 15 genera [PA:
cent. Europe]); Shiraki 1933432: 120 (key to 33 genera [PA, OR:
Japan, Korea & Taiwan]); Norrbom, Ming & Hernandez-Ortiz
1988B669: 102 (key (modification of Foote 1980) [NT]).

Genera: NE, 16 (3); NT, 18 (7); PA, 59 (20); HO, 6; AF, 40
(27); OR, 81 (32); AU, 39 (11), total 161. Species: NE, 95
(65); NT, 272 (244); PA, 274 (219); HO, 4; AF, 422 (410);
OR, 646 (569); AU, 420 (383); total 2,007.

Tribe Adramini

Adramina Hendel 1912003: 73.
Euphrantini Hering 1942[194: 56 (nomen nuduin
Euphrantini Hering 1942R13: 2.

REFS—Hardy 1974[943: 99, 110 ((Adramini & Euphrantini)
keys to 12 genera [OR: Philippines]); Hering 192194G: 4 (key to 7
genera [PA, AF, OR, AU]); Hardy 1973p42: 76 ((Adramini &
Euphrantini) key to 8 genera [OR: Southeast Asia]); Hardy
1986[1961): 56 (key to 12 genera [PA, AF, OR, AU]); Permkam &
Hancock 19953795: 1134, 11 ((Adramini & Euphrantini) mono-
graph of 7 genera [AU: Australia]); Hancock 19889(: 286 ((Ad-
ramini & Euphrantini) key to 8 genera [AF]); Kapoor 19280Q: 21,

31 ((Adramini & Euphrantini) keys to 7 genera [OR: India]); Hardy
1983[1958: 152 ((Euphrantini) monograph of 5 genera [OR, AU:
Indonesia to Solomon Is.]); Shiraki 1933[32: 35 ((Dacinae) key to

4 genera [PA, OR: Japan & Taiwan]).

Genera: NE, 1; PA, 2; HO, 1; AF, 8 (6); OR, 16 (6); AU, 12
(4); total, 26. Species: NE, 2 (2); PA, 15 (13); AF, 32 (32);
OR, 88 (78); AU, 54 (46); total, 181.

AcinoeuphrantaOR, 1 (1); total, 1.
Adrama OR, 6 (5); AU, 6 (5); total, 11.
Brandtomyia AU, 1 (1); total, 1.
CelidodacusAF, 4 (4); total, 4.
CoelopacidiaAF, 9 (9); total, 9.
CoelotrypesAF, 12 (12); OR, 2 (1); AU, 3 (2); total, 16.
Conradtina AF, 3 (3); total, 3.
Crinitisophira: AU, 1 (1); total, 1.
CyclopsiaOR, 1 (1); AU, 1 (1); total, 2.
DimeringophrysOR, 2 (2); total, 2.
Euphranta NE, 2 (2); PA, 14 (13); OR, 52 (49); AU, 32 (30); total,
97.
Euphranta PA, 3 (3); OR, 16 (16); AU, 13 (13); total, 32.
RhacochlaenaNE, 2 (2); PA, 11 (10); OR, 36 (33); AU, 18 (16);
total, 64.
XanthotrypetaAU, 1 (1); total, 1.
HardyadramaOR, 3; AU, 4 (1); total, 4.
Ichneumonosom®R, 2 (2); AU, 1 (1); total, 3.
Indophranta OR, 1 (1); total, 1.
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MeracanthomyiaAF, 1 (1); OR, 8 (8); total, 9.
Munromyia AF, 1 (1); total, 1.

Nitobeia AU, 1 (1); total, 1.
ParaeuphrantaAU, 1 (1); total, 1.
PelmatopsOR, 2 (2); total, 2.
PhantasmiellaOR, 1 (1); total, 1.
PiestometoparOR, 1; AU, 2 (1); total, 2.
Pseudopelmatop®A, 1; OR, 3 (2); total, 3.
ScolocolusOR, 1 (1); total, 1.

Soita OR, 2 (2); AU, 1 (1); total, 3.
TrypanophionAF, 1 (1); total, 1.
XaniosternumAF, 1 (1); total, 1.

Tribe Carpomyini

REFS—Hancock 1991B93: 123 ((Trypetini) key to 3 genera
[AF]); Foote, Blanc & Norrbom 1993523: 47 (key to 5 genera
[NE]).

Genera: NE, 6 (2); NT, 6 (2); PA, 4 (1); HO, 1; AF, 3 (1); OR,
2;total 12. Species: NE, 42 (38); NT, 38 (37); PA, 28 (21);
HO, 3; AF, 10 (8); OR, 4(2); total 115.

SubtribeCarpomyina

Carpomyina Norrbom 1989p53: 62.

REFS—Hancock 1991B95: 123 ((Trypetini) key to 2 genera
[AF]); Foote, Blanc & Norrbom 1993[523: 47 (key to 3 genera [NE:
USA & Canada]); Kapoor 1992p00: 47 ((Trypetini) key to 2 genera
[OR: India]); Norrbom 19943663: 38 (key to 4 genera [NE, NT]);
Hendel 19272107: 18 ((Trypetini) key to 2 genera [PA]); Merz
1994B343: 93 ((Trypetini) key to 2 genera [PA: cent. Europe));
White 1988p103: 35 ((Trypetini) key to 2 genera [PA: Britain]);
Kandybina 19772578: 92 ((Trypetini) key to larvae of 2 genera [NE,
PA]); Jenkins 1996478: 39 (phylogeny [NE, NT, PA, OR]).

Genera: NE, 4; NT, 6 (2); PA, 2; HO, 1; AF, 2(1); OR, 2; total,
8. Species: NE, 33 (29); NT, 38 (37); PA, 26 (20); HO, 3;
AF, 2 (1): OR, 4 (2); total, 97.

CarpomyaPA, 5 (2); AF, 1; OR, 2; total, 5.

CryptodacusNE, 1; NT, 8 (7); total, 8.

Haywardina NT, 4 (4); total, 4.

RhagoletisNE, 24 (21); NT, 17 (17); PA, 21 (18); HO, 3; OR, 2 (2);
total, 62.

RhagoletotrypetaNE, 3 (3); NT, 6 (6); total, 9.

ScleropithusAF, 1 (1); total, 1.

StoneolaNT, 1 (1); total, 1.

ZonosemataNE, 5 (5); NT, 2 (2); total, 7.

SubtribeNotommatina
Notommatina Korneyev 1998747: 33.

Genera: PA, 2 (1); AF, 1; total, 2. Species: PA, 2 (1); AF, 8 (7);
total, 9.

Malica: PA, 1 (1); total, 1.
NotommaPA, 1; AF, 8 (7); total, 8.

SubtribeParaterelliina

Paraterelliina Korneyev 1998747: 34.
REF.—Foote, Blanc & Norrbom 199B523: 47 ((Trypetinae)
key to 2 genera [NE]).

Genera: NE, 2 (2); total, 2. Species: NE 9 (9); total, 9.

OedicarenaNE, 5 (5); total, 5.
Paraterellia NE, 4 (4); total, 4.

MYIA

Volume 9
Tribe Dacini

Genera: NT, 2; PA, 10; AF, 16 (11); OR, 28 (18); AU, 7 (1);
total, 42. Species: NT, 2; PA, 37 (11); AF, 348 (338); OR,
384 (346); AU, 312 (293); total, 1,033.

SubtribeCeratitidina

Ceratitininae Bezzi 1910[445]: 5.

REFS—Hancock 1981B97: 47 ((Ceratitini) key to 11 genera
[AF]); Hendel 1927R107: 18 ((Trypetini) key to 3 genera [PA]);
Hancock & Drew 1994[242: 870 ((Ceratitinae) key to 7 genera of
Anoplomusgroup [OR]); Permkam & Hancock 1995{94: 1326
((Ceratitinae) key to 3 genera [AU: Australia]).

Genera: NT, 1; PA, 5; AF, 13 (10); OR, 7 (4); AU, 3 (1); total,
20. Species: NT, 1; PA, 10 (5); AF, 160 (158); OR, 25 (21);
AU, 10 (8); total, 198.

AcropterommaAF, 1 (1); total, 1.

AnoplomusOR, 3 (3); total, 3.

Capparimyia PA, 1; AF, 2 (2); OR, 1, total, 3.

CarpophthoromyiaAF, 13 (13); total, 13.

Ceratitella PA, 2 (1); OR, 3 (1); AU, 5 (4); total, 8.

Ceratitis NT, 1; PA, 1; AF, 70 (69); AU, 1; total, 70.
CeratalaspisAF, 33 (33); total, 33.
Ceratitis NT, 1; PA, 1; AF, 9 (8); AU, 1, total, 9.
HoplolophomyiaAF, 1 (1); total, 1.
Pardalaspis AF, 10 (10); total, 10.
Pterandrus AF, 17 (17); total, 17.

Ceratitoides AF, 1 (1); total, 1.

Clinotaenia AF, 5 (5); total, 5.

EumictoxenusAF, 1 (1); total, 1.

LeucotaeniellaAF, 3 (3); total, 3.

Neoceratitis PA, 2 (1); AF, 5 (4); total, 6.

Nippia: AF, 2 (2); total, 2.

Paraceratitella AU, 4 (4); total, 4.

Paratrirhithrum: OR, 1 (1); total, 1.

PardalaspinusOR, 7 (7); total, 7.

Perilampsis AF, 15 (15); total, 15.

ProanoplomusPA, 4 (3); OR, 9 (8); total, 12.

SinanoplomusOR, 1 (1); total, 1.

Trirhithrum: AF, 41 (41); total, 41.

XanthorrachistaAF, 1 (1); total, 1.

SubtribeDacina

Dacina Loew 1861031: 253.
Afrodacini Munro 19848524: 13
Athlodacini Munro 19843524: 13.
Callantrinae Munro 1983p24: 13.
Daculini Munro 19848524: 13.
Didacini Munro 19848524 14.
Gymnodacini Munro 1984524: 13.
Metidacini Munro 19843524: 14.
Monacrostichini Munro 1984524: 159.
Pionodacini Munro 1984524: 14.
Psilodacini Munro 1984524: 13.
Strumetini Munro 19843524: 14.

REFS—Hardy 1982[952: 174 ((Dacini) key to genera & sub-
genera, monograph of 55 spp. [OR: Sulawesi]); Hardy 19%5]:
427 ((Dacini) key to genera & subgenera [AF, OR, AU]); Drew
1989[1237: 1 ((Dacinae) key to 2 genera & 26 subgenera, revision of
290 spp. [AU]); Hardy & Adachi 1954[969: 148 ((Dacini) key to
genera & subgenera [OR: Philippines & Indonesia]); Munro
1984B524: 13 ((Dacidae) key to subfamilies, tribes & genera (not
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accepted) [AF, OR, AU]); Kapoor 1993$00Q: 21 ((Dacinae) key to Bistrispinaria AF, 5 (5); total, 5.
2 genera & 13 subgenera [OR: India]). CarpophthorellaOR, 6 (5); AU, 1; total, 6.

. ChaetellipsisOR, 5 (5); total, 5.
Genera: NT, 1; PA, 2; AF, 2; OR, 3 (1); AU, 2; total, 3. Species: Chzﬁ/gplrf)osrleR 18.&2' 1.

NT, 1; PA, 20 (3); AF, 183 (175); OR, 255 (227); AU, 300  Dietheria OR, 1 (1): total, 1.
(285); total, 723. Enicoptera OR, 12 (12); total, 12.

. . . . Galbifascia OR, 2 (2); total, 2.
Banggg;?t’;g 1455; 10(2); AF, 11 (8); OR, 215 (194); AU, 273 GastrozonaPA, 4 (1); OR, 13 (10): total, 14.

. . Ichneumonopsi©OR, 1 (1); total, 1.
Afrodacus AF, 4 (4); AU, 6 (6); total, 10. | .
AsiadacusOR, 6 (6): AU, 1 (1); total, 7. ParagastrozonaPA, 1 (1); OR, 2 (2); total, 3.

AustrodacusAU, 1 (1); total, 1. Paraxarnuta OR, 2 (2); total, 2.

} . . . PhaeospilaOR, 1 (1); total, 1.
Bactrocera NT, 1; PA, 2 (1); AF, 3 (2); OR, 103 (94); AU, 185 . )
(178); total, 285. PhaeospilodeOR, 7 (7); total, 7.

Bulladacus OR, 3 (3); AU, 6 (6): total, 9. RhaibophlepsOR, 1 (1); total, 1.

) : . SpilocosmiaOR, 4 (4); total, 4.
Daculus PA, 1; AF, 1; OR, 1; total, 1. ) ; .
Diplodacus AU, 1 (1); total, 1. TaeniostolaOR, 9 (8); AU, 1; total, 9.

GymnodacusAF, 2 (2): OR, 3 (2); AU, 3 (2): total, 7. Xanthorrachis OR, 3 (3); total, 3.

HeminotodacusAU, 1 (1); total, 1. Tribe Ortalotrypetini
HemiparatridacusAU, 1 (1); total, 1. o
HemisurstylusAU, 1 (1); total, 1. Ortalotrypetini Ito 19832415: 33.
Hemizeugodacu#\U, 3 (3); total, 3. REF.—Norrbom 1994662: 2 (key to 4 genera [NT, PA, OR])).
T:jgg‘;‘ﬁ‘;tg‘;fAsu('s‘)‘.(iﬁ t%te(lila’)ﬁotal o Genera: NT, 3 (3); PA, 2: OR, 2; total, 5. Species: NT, 3 (3):
MelanodacusAU, 2 (2); total, 2. PA, 9 (9); OR, 3 (3); total, 15.
NesodacusOR, 2 (2); total, 2. CyaformaPA, 1 (1); OR, 2 (2); total, 3.
Niuginidacus AU, 1 (1); total, 1. IschyropteronNT, 1 (1); total, 1.
NotodacusAU, 2 (2); total, 2. NeortalotrypetaNT, 1 (1); total, 1.
PapuodacusAU, 1 (1); total, 1. Ortalotrypeta PA, 8 (8); OR, 1 (1); total, 9.
ParadacusPA, 1; 0R, 6 (5), AU, 5 (5), total, 11. Protortalotrypeta NT, 1 (1)’ total, 1.
Paratridacus OR, 3 (3); AU, 6 (6); total, 9. ) S
ParazeugodacusAU, 1 (1); total, 1. Tribe Rivelliomimini
Queenslandacuf\U, 1 (1); total, 1. e .
SemicallantraAU, 3 (3): total, 3. Rivelliomimini Hancock 1986[89(]. 282.
SinodacusOR, 12 (12); AU, 13 (13); total, 25. REF.—Hancock 198a[890: 286 (key to 2 genera [AF]).
Eﬂa(:%cuspgﬁ? fg;“t (IZ)I? ?U, 3(3); total, 7. Genera: AF, 2 (2); OR, 1; AU, 1; total, 3. Species: AF, 2 (2);
rypetdacusor, 1 (1), total, L. OR, 2 (1); AU, 3 (2); total, 6.
ZeugodacusPA, 4 (1); AF, 1; OR, 64 (57); AU, 19 (14); total, 79. 2 (L) 3(2) '
Unplaced species: OR, 2 (2); total, 2. OrnithoschemaOR, 2 (1); AU, 3 (2); total, 4.
Dacus PA, 10 (1); AF, 172 (167); OR, 38 (31); AU, 27 (25); total, RivelliomimaAF, 1 (1); total, 1.
235. XanthanomoeaAF, 1 (1); total, 1.
Callantra: PA, 3; OR, 33 (28); AU, 13 (11); total, 44. . .
Dacus AF, 51 (51); AU, 9 (9); total, 60. Tribe Toxotrypanini

Didacus PA, 2; AF, 65 (63); OR, 4 (3); AU, 5 (5); total, 73.
LeptoxydaPA, 4; AF, 42 (39); OR, 1, total, 43.
Metidacus AF, 13 (13); total, 13.

Unplaced species: PA, 1 (1); AF, 1 (1); total, 2.

Toxotrypanini Munro 1984§524: 159 (nomen nudum).
Toxotrypaninae Hancock 198890: 277.
Anastrephini Hancock 1988689Q: 277.

MonacrostichusOR, 2 (2); total, 2. Hexachaetini Korneyev 1992744 15.
REF.—Foote, Blanc & Norrbom 1998523: 47 (key to 3 genera
SubtribeGastrozonina [NE: USA]).
Gastrozonini Hering 1942p1Q: 3 (nhomen nuduin Genera: NE, 3; NT, 3; total, 3. Species: NE, 24; NT, 216 (192);
Gastrozonini Hering 1942p13: 16. total, 216.

Ichneumonopsidini Hancock 1986§9Q: 278.

REFS—Hardy 1974[943: 154 ((Gastrozonini) key to 7 genera
[OR: Philippines]); Hardy 1988[964: 78 (monograph of 10 genera
[OR, AU: Indonesia to Solomon Is.]); Hardy 1973%43: 76 ((Gas-

AnastrephaNE, 20; NT, 183 (163); total, 183.
HexachaetaNE, 3; NT, 26 (23); total, 26.
ToxotrypanaNE, 1; NT, 7 (6); total, 7.

trozonini) key to 13 genera [OR: Southeast Asia]); Hancock Tribe Trypetini

1985[1889: 57 ((Gastrozonini) key to 3 genera [AF]); Kapoor N
1993p600: 37 ((Gastrozonini) key to 10 genera [OR: India]); Ito = REFS—Hardy 1974[943: 177 (key to 6 genera [OR: Philip-
1983p415: 34 ((Gastrozonini) key to 2 genera [PA: Japan]). pines]); Ito 1983p413: 34, 164 (key to 21 genera [PA: Japan);

Kandybina 19772576 92 ((Trypetini & Euribiini) key to larvae of
Genera: PA, 3; AF, 1(1); OR, 18 (13); AU, 2; total, 19. Species: 3 genera [PA]); Hardy 1981p63: 249 (monograph of 10 genera

PA, 7 (3); AF, 5 (5); OR, 104 (98); AU, 2; total, 112. [OR, AU: Indonesia to Solomon Is.]); Permkam & Hancock
. . 1995B795: 1186 (monograph of 5 genera [AU: Australia]); Hancock
Acroceratitis OR, 21 (21); total, 21. 1991[1895: 123 (key to 3 genera [AF]); Foote, Blanc & Norrbom

AcrotaeniostolaPA, 2 (1); OR, 13 (12); total, 14. 1993[L523: 47 (key to 5 genera [NE: USA & Canada]); Kapoor
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1993p60d: 47 (key to 10 genera [OR: India]); Han 199869: 40
(key to 33 genera [NE, NT, PA, AF, OR, AU)); Hardy 1973¢7:
80 (key to 5 genera [OR: Southeast Asia]); Hendel 1920[]: 18
(key to 12 genera [PA]); Merz 1993843: 93 (key to 10 genera [PA:
cent. Europe]); White 1988[L03: 35 (key to 8 genera [PA: Britain]);
Kandybina 19772574: 92 (key to 6 genera [NE, PA]).

Genera: NE, 6 (1); NT, 2; PA, 33 (14); HO, 4; AF, 5 (1); OR,
23(3); AU, 13 (3); total, 44. Species: NE, 27 (25); NT, 10
(9); PA, 172 (154); HO, 1; AF, 19 (19); OR, 144 (122);
AU, 39 (32); total, 385.

SubtribeAcidoxanthina

Acidoxanthina Korneyev 1998[747: 42.

REFS—Hardy 1987[963: 247 ((Trypetini) monograph of 2
genera [OR, AU: Indonesia to Solomon Is.]); Hancock 198%[:
47 ((Ceratitini) key to 2 genera [AF]).

Genera: AF, 2 (1); OR, 1; AU, 2 (1); total, 3. Species: AF, 2
(2); OR, 10 (10); AU, 3 (3); total, 15.

AcidoxanthaAF, 1 (1); OR, 10 (10); AU, 1 (1); total, 12.
AcidoxanthopsisAF, 1 (1); total, 1.
CraspedoxanthiteaAU, 2 (2); total, 2.

Chetostomagenus group

Genera: NE, 3; NT, 2; PA,5(1); HO, 2; OR, 3; AU, 2; total, 6.
Species: NE, 5 (4); NT, 10 (9); PA, 24 (20); OR, 30 (25); AU,
6 (5); total, 69.

Anomoia PA, 10 (6); OR, 24 (19); AU, 4 (3); total, 33.
ChetostomaNE, 2 (1); NT, 1; PA, 8 (8); OR, 4 (4); total, 14.
Montiludia: PA, 2 (2); total, 2.

Myoleja PA, 2 (2); OR, 2 (2); AU, 2 (2); total, 6.

Paramyiolia NE, 2 (2); PA, 2 (2); total, 4.

ParastenopaNE, 1 (1); NT, 9 (9); total, 10.

SubtribeNitrariomyiina
Nitrariomyiina Korneyev 199&[747: 43.
Genera: PA, 2 (2); total, 2. Species: PA, 2 (2); total, 2.

KerzhnerellaPA, 1 (1); total, 1.
Nitrariomyia: PA, 1 (1); total, 1.

SubtribeTrypetina

Trypetidae Loew 1861[3031]: 253
Acidiini Collin 1947[900]: 1.

REFS—Korneyev 1992[737: 10 ((Trypetini) key to 3 genera
[PA, OR]); Hering 19382181): 30 ((Trypetinae) key to 3 genera &
21 spp. [OR: India & Burma]); Ito 1982@13: 34, 164 ((Trypetini)
keys to 16 genera [PA: Japan]); Foote, Blanc & Norrbom 129238§:
47 (key to 3 genera [NE]); Han 1991%23: 40 (key to 27 genera [NE,
PA, AF, OR, AUJ); Hancock 1991[895: 123 ((Trypetini) key to 2
genera [AF]); Hardy 1987963: 249 ((Trypetini) key to 7 genera
[OR, AU: Indonesia to Solomon Is.]); Hendel 192707: 18
((Trypetini) key to 10 genera [PA]); Kapoor 192800: 47 ((Trypet-
ini) key to 8 genera [OR: India]); Merz 1998843: 93 ((Trypetini)
key to 7 genera [PA: cent. Europe]); White 198803: 35 ((Trypet-
ini) key to 5 genera [PA: Britain]).

Genera: NE, 3 (1); PA, 26 (11); HO, 2; AF, 3; OR, 19 (3); AU,

9 (2); total, 33. Species: NE, 22 (21); PA, 146 (132); HO,

1; AF, 17 (17); OR, 104 (87); AU, 30 (24); total, 299.

Acidia: PA, 2 (2); total, 2.
Acidiella: PA, 16 (16); OR, 19 (19); AU, 1 (1); total, 36.
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AcidiostigmaPA, 6 (5); OR, 8 (7); total, 13.

Aciuropsis OR, 1; AU, 1; total, 1.

Aischrocrania PA, 5 (4); OR, 3 (2); total, 7.

AlsangeliscaPA, 1 (1); total, 1.

AnastrephoidesPA, 3 (3); total, 3.

AngelogelasinusPA, 5 (5); total, 5.

Apiculonia PA, 1 (1); total, 1.

CalospheniscaOR, 2 (2); total, 2.

Cervarita OR, 1 (1); total, 1.

ChenacidiellaPA, 2 (1); OR, 2 (1); total, 3.

CornutrypetaPA, 8 (7); OR, 3 (2); total, 10.

Cristobalia AU, 1 (1); total, 1.

Euleia NE, 3 (3); PA, 7 (7); OR, 1 (1); total, 11.

Flaviludia: PA, 3 (3); total, 3.

Fusciludia PA, 1 (1); OR, 2 (2); AU, 3 (3); total, 6.

Hemilea PA, 16 (15); AF, 1 (1); OR, 10 (8); AU, 5 (4); total, 30.

Hemiristina AU, 1 (1); total, 1.

HoplandromyiaPA, 1 (1); AF, 5 (5); OR, 1 (1); total, 7.

Itosiga: PA, 2 (2); total, 2.

MachaomyiaOR, 1 (1); total, 1.

Magnimyiolia PA, 8 (8); OR, 1 (1); AU, 1 (1); total, 10.

MorinowotomePA, 2 (2); OR, 1 (1); total, 3.

NemeurinusPA, 1 (1); total, 1.

Oreurinus PA, 1 (1); total, 1.

Paratrypeta PA, 2 (2); total, 2.

Philophylla PA, 15 (10); AF, 11 (11); OR, 26 (19); AU, 14 (10); total,
57.

Platyparea PA, 2 (2); total, 2.

StemonoceraPA, 9 (9); OR, 2 (2); total, 11.

Strauzia NE, 12 (12); total, 12.

Trypeta NE, 7 (6); PA, 21 (19); HO, 1; OR, 10 (9); total, 36.

Vidalia: PA, 6 (4); OR, 10 (8); AU, 3 (3); total, 17.

Tribe Zaceratini

Zaceratini Hancock 198689(Q: 282.
Plioreoceptini Korneyev 1982 24: 39.

Genera: PA, 1 (1); AF, 1 (2); total, 2. Species: PA, 1 (1); AF,
1 (1); total, 2.

PlioreoceptaPA, 1 (1); total, 1.
Zacerata AF, 1 (1); total, 1.

Incertae Sedigrypetinae
Xarnutinae Korneyev 1992744: 13.

Genera: NT, 2 (2); PA, 7 (4); AF, 5 (5); OR, 9 (5); AU, 6 (4);
total, 24. Species: NT, 3 (3); PA, 12 (10); AF, 10 (10); OR,
21 (17); AU, 12 (10); total, 54.

Breviculala PA, 1; OR, 1; total, 1.
Callistomyia OR, 3 (3); AU, 2 (2); total, 5.
CarpophthoracidiaPA, 1; OR, 1; total, 1.
CephalophysaPA, 1 (1); total, 1.
Epinettyra AU, 1 (1); total, 1.

Esacidia PA, 1 (1); total, 1.

Lalokia: AU, 1 (1); total, 1.

Malaisella OR, 1 (1); total, 1.
MolynocoeliaNT, 1 (1); total, 1.
Monacidia PA, 1 (1); total, 1.
NeomyolejaOR, 1 (1); total, 1.
NotommoidesAF, 2 (2); total, 2.
OchrobaphaAF, 1 (1); total, 1.
ParacanthonevraOR, 2 (2); total, 2.
Paracristobalia AU, 1 (1); total, 1.
PoecilotheaOR, 1 (1); total, 1.
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ProspheniscusOR, 1 (1); total, 1.

PseudomyolejaAF, 2 (2); total, 2.

PseudophorelliaNT, 2 (2); total, 2.

Pycnella AF, 1 (1); total, 1.

Sinacidia PA, 2 (2); total, 2.

Taomyia AF, 4 (4); total, 4.

TarphobregmaAU, 2 (2); total, 2.

Xarnuta PA, 2 (2); OR, 5 (3); AU, 4 (2); total, 9.

Unplaced species: PA, 3 (3); OR, 5 (5); AU, 1 (2); total, 9.

SubfamilyTephritinae

REFS—Kwon 19852802: 83 (key to 12 genera [PA: Korea));

Hardy 19741943: 221 (key to 14 genera [OR: Philippines]); Hardy
1988[1965: 1 (monograph of 18 genera [OR, AU: Indonesia to
Solomon Is.]); Ito 1984]419: 218 (key to 16 genera [PA: Japan));
Aczel 1953p4]: 148 (key to 8 genera [NT]); Foote 198(14: 9
(keys to 5 tribes & 45 genera [NT]); Hardy & Drew 1996/72: 213
((Tephritini) revision of 23 genera [AU: Australia]); Foote, Blanc &
Norrbom 19931523: 47 (key to 35 genera [NE: USA & Canada]);
Kapoor 1993260Q: 21 (key to 24 genera [OR: India]); Bezzi
1924469: 73 ((Trypaneinae) key to 32 genera [AF]); Bezzi
1924[470: 524 ((Trypaneinae) key to 13 genera [AF: South Africa]);
Hardy 19731947: 295 (key to 16 genera [OR]); Hendel 1927D7:
21 (key to 28 genera [PA]); Merz 198843: 34 (key to 17 genera
[PA: cent. Europe]); Shiraki 1938432: 374 (key to 17 genera [PA,
OR: Japan, Korea & Taiwan]); White 1988]35: 55 (key to puparia
of 22 spp. by host plant [PA: Britain]).

Genera: NE, 43 (14); NT, 48 (24); PA, 60 (18); HO, 12; AF,
103 (58); OR, 41 (4); AU, 37 (11); total, 203. Species: NE,
260 (201); NT, 418 (373); PA, 519 (473); HO, 15; AF, 461
(439); OR, 165 (128); AU, 156 (124); total, 1,847.

Tribe Acrotaeniini

Acrotaeniini Foote, Blanc & Norrbom 1998$23: 26.

REFS—Foote 1980514: 12 ((Platensinini) key to 6 genera
[NT]); Foote, Blanc & Norrbom 1993[523: 47 (key to 2 genera [NE:
USA & Canada]).

Genera: NE, 5; NT, 10 (5); AU, 1, total, 10. Species: NE, 10
(3); NT, 95 (87); AU, 1; UK, 1; total, 99.

Acrotaenia NE, 2 (1); NT, 5 (4); total, 6.
AcrotaeniacanthaNT, 1 (1); total, 1.
BaryplegmaNE, 2; NT, 12 (10); total, 12.
Caenoriata NT, 1 (1); total, 1.

EuarestopsisNT, 1 (1); total, 1.

Neotaracia NT, 3 (3); total, 3.

Polionota NE, 2 (1); NT, 7 (6); total, 8.
PseudopolionotaNT, 1 (1); total, 1.
TetreuarestaNE, 2; NT, 19 (16); AU, 1; total, 19.
TomoplagiaNE, 2 (1); NT, 45 (44); UK, 1, total, 47.

Tribe Dithrycini

REFS—Foote, Blanc & Norrbom 199323: 47 (key to 5
genera [NE: USA & Canadal); Hardy & Drew 1996{72: 213
((Tephritini) monograph of 3 genera [AU: Australia]).

Genera: NE, 7 (3); NT, 9 (5), PA, 3(2); AF, 4 (2): OR, 2; AU,
3 (2); total, 18. Species: NE, 22 (20): NT, 25 (23); PA, 19
(19); AF, 19 (18); OR, 2 (1); AU, 20 (18); total, 102.

SubtribeCecidocharina

Cecidocharini Hering 1942p13: 4.
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REFS—Foote 1980F14: 5 ((Oedaspidinae) key to 7 genera
[NT]); Aczel 1953P4]: 109 ((Oedaspini) key to 7 genera [NE, NT]);
Foote, Blanc & Norrbom 1993523: 47 (key to 4 genera [NE: USA
& Canadal).

Genera: NE, 6 (2); NT, 9 (5); AF, 1; OR, 1; AU, 1; total, 11.
Species: NE, 21 (19); NT, 25 (23); AF, 1; OR, 1; AU, 2;
total, 45.

CecidocharellaNE, 1 (1); NT, 2 (2); total, 3.
CecidocharesNE, 1 (1); NT, 12 (12); total, 13.
DracontomyiaNT, 2 (2); total, 2.
GerrhocerasNT, 2 (2); total, 2.
HetschkomyiaNT, 1 (1); total, 1.
NeorhagoletisNT, 1 (1); total, 1.
OstracocoeliaNE, 1; NT, 2 (1); total, 2.
ProcecidocharesNE, 13 (12); NT, 2 (1); AF, 1; OR, 1; AU, 2; total,
15.
ProcecidocharoidesNE, 3 (3); total, 3.
PyrgotoidesNT, 1 (1); total, 1.
StenopaNE, 2 (2); total, 2.

SubtribeDithrycina
Ditrichini Hendel 19272107: 22.
Genera: PA, 1 (1); total, 1. Species: PA, 2 (2); total, 2.
Dithryca: PA, 2 (2); total, 2.

SubtribeOedaspidina

Oedaspinae Hering 1947213: 4.

REFS—Freidberg & Kaplan 1992$68: 58 ((Oedaspidini) key
to 4 genera [PA, AF, OR, AUY)); Freidberg & Mansell 1995[J: 90
((Oedaspidini) key to 4 genera [PA, AF, OR, AUJ).

Genera: NE, 1 (1); PA, 2 (1); AF, 3 (2); OR, 1; AU, 2 (1); total,
6. Species: NE, 1 (1); PA, 17 (17); AF, 18 (18); OR, 1 (1);
AU, 18 (18); total, 55.

Liepana AU, 3 (3); total, 3.

OedaspisPA, 16 (16); AF, 16 (16); OR, 1 (1); AU, 15 (15); total, 48.
OedoncusAF, 1 (1); total, 1

PeronymaNE, 1 (1); total, 1.

PtiloedaspisPA, 1 (1); total, 1.

XenodorellaAF, 1 (1); total, 1.

Tribe Eurostini, New

Eurostina Foote, Blanc & Norrbom 199323: 29 (nomen
nudun).

REF.—Foote, Blanc & Norrbom 1998523: 47 ((Eurostina)
key to 3 genera [NE]).

Genera: NE, 3 (3); total, 3. Species: NE, 28 (28); total, 28.

Aciurina: NE, 15 (15); total, 15.
Eurosta NE, 7 (7); total, 7.
Valentibulla NE, 6 (6); total, 6.

Tribe Eutretini

Eutretini Munro 19528503: 221.

Paracanthini Aczel 19527]: 200 (homen nuduin
REFS—Freidberg & Kaplan 199B8569: 212 ((Tephritinae) key

to 3 genera [AF]); Foote 1980514: 11 ((Ditrichini) key to 8 genera

[NT]); Foote, Blanc & Norrbom 1993[523: 47 (key to 4 genera [NE:

USA & Canaday).
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Genera: NE, 5 (2); NT, 7 (5); PA, 1; HO, 1; AF, 3 (3); AU, 1,
total, 13. Species: NE, 33 (26); NT, 55 (48); PA, 2 (2); AF,
6 (6); AU, 1; total, 89.

Afreutreta AF, 3 (3); total, 3.

CosmetothrixAF, 1 (1); total, 1.

Cryptotreta NE, 2 (2); total, 2.

Dictyotrypeta NT, 4 (4); total, 4.

Eutreta NE, 23 (18); NT, 17 (12); AU, 1, total, 35.
Eutreta NE, 12 (7); NT, 17 (12); AU, 1, total, 24.
Metatephritis NE, 9 (9); total, 9.

SetosigenaNE, 2 (2); total, 2.

LaksyetsaNE, 1 (1); total, 1.

ParacanthaNE, 5 (3); NT, 7 (5); total, 10.

PolymorphomyiaNT, 5 (5); total, 5.

PseudeutretaNT, 11 (11); total, 11.

RachipteraNT, 4 (4); total, 4.

Strobelia NT, 7 (7); total, 7.

TarchonantheaAF, 2 (2); total, 2.

XanthomyiaNE, 2 (2); PA, 2 (2); total, 4.

Tribe Myopitini

Euribiidae Czerny 1909054: 252.
Myiopitininae Bezzi 1910{45: 5.
Urophorinae Bezzi 191348: 62.

REFS—Steyskal 1978p47: 5 ((Myopitinae) key to 6 genera
INE, NT, PA, AF, OR, AU)); Lin & Tseng 19744884 222 ((Eurib-
inae) key to 2 spp. [OR: Taiwan]); Freidberg & Kugler 19857 1:

47 ((Myopitinae) key to 2 genera [PA: Israel & Sinai]); Hendel
1927R107: 17 ((Euribiini) key to 3 genera [PA]); Merz 199234 3:

25 ((Myopitinae) key to 2 genera [PA: cent. Europe]); White
1988p103: 32 ((Myopitinae) key to 2 genera [PA: Britain]).

Genera: NE, 2; NT, 2; PA, 4 (1); HO, 1; AF, 4 (1); OR, 2; AU,
1; total, 6. Species, NE, 18 (10); NT, 32 (31); PA, 76 (68);
HO, 7; AF, 8 (8); OR, 4 (2); AU, 3; total, 127.

AsimoneuraPA, 1 (1); AF, 3 (3); OR, 1 (1); total, 5.
Myopites PA, 15 (15); AF, 2 (2); total, 17.
Nearomyia PA, 1 (1); total, 1.
RhynencinaNE, 1 (1); NT, 4 (4); total, 5.
StamnophoraAF, 1 (1); total, 1.
Urophora NE, 17 (9); NT, 28 (27); PA,59 (51); HO, 7; AF, 2(2); OR,
3 (1); AU, 3; total, 98.
EurasimonaPA, 2 (2); total, 2.
InuromaesaPA, 1 (1); total, 1.
Myopitora PA, 1 (1); total, 1.
Urophora NE, 7; PA, 55 (47); HO, 7; AF, 1 (1); OR, 3 (1); AU,
3; total, 56.
Unplaced species: NE, 10 (9); NT, 28 (27); AF, 1 (1); total, 38.

Tribe Noeetini, New

REFS—Foote, Blanc & Norrbom 1998$23: 47 ((Eutretini)
key to 3 genera [NE]); Hendel 1927107: ((Ditrichini & Tephritini)
key to 3 genera [PA]); Merz 1993B43: 34 ((Tephritinae) key to 2
genera [PA: cent. Europe])).

Genera: NE, 3 (3); NT, 1; PA,5(4); AF, 1; OR, 1; AU, 1; total,
8. Species: NE, 4 (4); NT, 3 (3); PA, 15 (14): AF, 1; OR,
1; AU, 1; total, 22.

AcidogonaNE, 1 (1); total, 1.

Ensina NT, 3 (3); PA, 3(2); AF, 1; OR, 1; AU, 1, total, 6.
HypenidiumPA, 2 (2); total, 2.

JamesomyiaNE, 1 (1); total, 1.

NoeetaPA, 7 (7); total, 7.
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ParacanthellaPA, 2 (2); total, 2.
Trigonochorium PA, 1 (1); total, 1.
XenochaetaNE, 2 (2); total, 2.

Tribe Schistopterini

Schistopterinae Bezzi 19185: 221.
Rhabdochaetinae Bezzi 1924[): 449.
Rhochmopterinae Orian 19&2[09: 17.

REFS—Hardy 1983[96(: 59 (key to 3 genera & 10 spp. [OR,
AUY)); Bezzi 1924469 : 80 ((Schistopterinae) key to 6 genera [AF]);
Bezzi 1924470: 521 ((Rhabdochaetinae) key to 3 genera [AF: South
Africa]); Hardy & Drew 1996[L972: 213 ((Tephritini) monograph of
2 genera [AU: Australial).

Genera: PA, 2; AF, 9 (6); OR, 3; AU, 4; total, 10. Species: PA,
2; AF, 33 (32); OR, 16 (13); AU, 10 (7); total, 56.

Bactropota AF, 1 (1); total, 1.

Brachiopterna AF, 2 (2); total, 2.

ClematochaetaAF, 5 (5); total, 5.

Cordylopteryx AF, 2 (2); total, 2.

EutretosomaAF, 4 (4); total, 4.

Heringomyia AF, 3 (3); total, 3.

PararhabdochaetaOR, 2 (2); AU, 1 (1); total, 3.
RhabdochaetaPA, 1; AF, 7 (7); OR, 8 (6); AU, 7 (5); total, 20.
RhochmopterumAF, 7 (7); OR, 6 (5); AU, 1; total, 13.
SchistopterumPA, 1; AF, 2 (1); AU, 1 (1); total, 3.

Tribe Tephrellini

REFS—Munro 19473494: 85 ((Trypetidae (“transition gen-
era”)) key to 29 genera [AF]); Kapoor 192F0Q: 46, 54, ((Aciurini,
Platensinini, Tephrellini) keys to 10 genera [OR: India]); Hardy
1988[1965: 1 (monograph of 5 genera [OR, AU: Indonesia to Solo-
mon Is.]); Hardy 1974[943: 221 ((Tephrellini & Platensinini) keys
to 4 genera [OR: Philippines]); Hardy 1973f42: 295 ((Platensinini
& Tephrellini) key to 4 genera [OR: Southeast Asia]); Hardy
1973[1947: 295 (key to 2 genera [OR: Southeast Asia)).

Genera: PA, 9 (3); AF, 33 (19); OR, 11 (3); AU, 5; total, 40.
Species: PA, 16 (8); AF, 116 (109); OR, 46 (38); AU, 10
(4); UK, 1; total, 174.

SubtribePlatensinina

Platensinini Munro 1933481: 7.

REFS—Kapoor 199260Q0: 56 ((Platensinini) key to 3 genera
[OR: India]); Munro 1947849Q: 85 ((Trypetidae (“transition gen-
era”)) key to 11 genera [AF]); Hardy 197443: 221 ((Platensinini
& Tephritini) key to 3 genera [OR: Philippines]); Hardy 1979¢3:

295 ((Platensinini & Tephritini) key to 2 genera [OR: Southeast
Asia]); Ito 1984p419: 218 ((Tephritinae) key to 2 genera [PA:
Japan)).

Genera: PA, 3 (1); AF, 16 (12); OR, 4 (1); AU, 3; total, 18.
Species: PA, 3 (1); AF, 43 (41); OR, 33 (27); AU, 7 (3);
UK, 1, total, 80.

BezzinaAF, 2 (2); total, 2.

Chipingomyia AF, 1 (1); total, 1.

Elaphromyia PA, 1; AF, 4 (3); OR, 6 (4); AU, 1 (1); total, 10.
Ghentia AF, 1 (1); total, 1.

HyaloctoidesAF, 5 (5); total, 5.

Leucothrix AF, 3 (3); total, 3.

Manicomyia AF, 1 (1); total, 1.

Munroella AF, 1 (1); total, 1.

Perirhithrumt AF, 1 (1); total, 1.

PlatensinaAF, 5 (5); OR, 16 (13); AU, 5 (2); UK, 1; total, 24.
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PlatommaAF, 2 (2); total, 2.

PliomelaenaAF, 7 (7); OR, 10 (9); AU, 1, total, 17.
Psednometopuri\F, 2 (2); total, 2.
PseudafreutretaAF, 3 (3); total, 3.
StephanotrypetdPA, 1; AF, 4 (3); total, 4.
SundarestaOR, 1 (1); total, 1.

Tephrelalis PA, 1 (1); total, 1.

TriandomelaenaAF, 1 (1); total, 1.

SubtribeTephrellina

Tephrellini Hendel 1927107: 22.
Aciurini Hering 1941P199: 196 (homen nudum
Aciurinae Hering 194120Q: 108.

REFS—Hardy 1987[963: 249 ((Aciurini) monograph of 3
genera [OR, AU: Indonesia to Solomon Is.]); Hancock 1989(:
43 ((Tephrellini) key to 20 genera [PA, AF, OR, AU]); Hancock
1991[1894: 174 ((Tephrellini) key to 7 genera & 10 spp. [AF:
Madagascar]); Freidberg & Kugler 198%71: 29 ((Aciurinae) key
to 6 genera [PA: Israel & Sinai]); Hendel 1922[07: 18 ((Trypetini)
key to 4 genera [PA]); Kapoor 19930Q: 46, 54 ((Aciurini &
Tephrellini) key to 7 genera [OR: India]); Munro 198409q: 85
((Trypetidae (“transition genera”)) key to 18 genera [AF]).

Genera: PA, 6 (2); AF, 17 (7); OR, 7 (2); AU, 2; total, 22.
Species: PA, 13 (7); AF, 73 (68); OR, 13 (11); AU, 3 (1);
total, 94.

Aciura: PA, 2 (2); total, 2.

Afraciura: AF, 4 (4); total, 4.

Brachyaciura AF, 3 (3); total, 3.

Curticella OR, 1; AU, 1; total, 1.
DicheniotesAF, 10 (10); total, 10.
Dorycricus AF, 1 (1); total, 1.
GymnaciuraAF, 2 (2); total, 2.

Katonaia PA, 2 (2); AF, 1 (1); total, 3.
Malagaciura AF, 1 (1); total, 1.

Malaisinia: OR, 1 (1); total, 1.
MetaspheniscaPA, 5 (2); AF, 25 (22); OR, 2 (2); total, 29.
OcnerioxynaAF, 3 (3); total, 3.

Oxyaciura PA, 1; AF, 1; OR, 3 (3); total, 4.
Paraciura AF, 1 (1); total, 1.
Paraspheniscoideg\F, 2 (2); total, 2.
ParaspheniscusA, 1 (1); total, 1.
Pediapelta AF, 6 (6); total, 6.

Pterope AF, 1 (1); total, 1.
SphaeniscusA, 2; AF, 3 (2); OR, 3 (2); AU, 2 (1); total, 7.
Tephraciura AF, 8 (8); OR, 2 (2); total, 10.
Tephrella OR, 1 (1); total, 1.
YpsilomenaAF, 1 (1); total, 1.

Tribe Tephritini

Tephritites Newman 1834[3597]: 379.

Trypaneidae Bezzi 1910[445]: 1.

Euarestini Hering 1942[2207]: @dmen nudui

Euarestini Hering 1947[2213]: 12.

Aciniini Collin 1947[900]: 1.

Spathulinini Cogan & Munro 1980[882]: 54h@¢men nudum
REFS—Korneyev 199Q[734: 397, 402 (keys to 11 genera of

Sphenella& Campiglossagroups [PA: e. Palearctic]); Freidberg

1987[1567: 553 (key to 9 genera dpenellagroup [PA, AF, OR]);

Foote 1980[514: 14 (key to 17 genera [NT]); Munro 1953510:

1021, 10 ((Tephritinae) keys to 6 genera [AF]); Munro 1%52[0:

924 ((Tephritinae) key to 9 genera & 63 spp.Gdmpiglossaroup

[AF]); Freidberg & Kugler 19891571: 73 ((Tephritinae) key to 17

genera [PA: Israel & Sinai]); Foote, Blanc & Norrbom 1993p3:
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47 (key to 12 genera [NE: USA & Canada]); Kapoor 1988](: 56
(key to 10 genera [OR: India]); Hardy 1988[65: 1 (monograph of
11 genera [OR, AU: Indonesia to Solomon Is.]); Munro 18521

17 (key to 6 genera dBphenellggroup [PA, AF, OR, AU]); Hendel
1927pR107: 21 (key to 16 genera [PA]); Merz 198843: 34
((Tephritinae) key to 10 genera [PA: cent. Europe]); White
1988H103: 45 (key to 8 genera [PA: Britain]); Hardy & Drew
1996[1977: 213 (monograph of 16 genera [AU: Australia]); Hardy
1974[1943: 221 (key to 8 genera [OR: Philippines]); Hardy
1973[1942: 295 (key to 8 genera [OR: Southeast Asia]); Ito
1984R419: 218 ((Tephritinae) key to 11 genera [PA: Japan]).

Genera: NE, 12; NT, 16 (6); PA, 29 (6); HO, 7; AF, 48 (27);
OR, 16 (1); AU, 20 (9); total, 80. Species: NE, 102 (73);
NT, 199 (172): PA, 304 (284): HO, 2; AF, 267 (255); OR,
85 (64); AU, 109 (94); total, 997.

Campiglossagenus group

Genera: NE, 3; NT, 2; PA, 6 (1); HO, 3; AF, 8 (3); OR, 5; AU,
3; total, 11. Species: NE, 33 (31); NT, 20 (18); PA, 120
(116); AF, 65 (64); OR, 27 (18); AU, 19 (13); total, 270.

Antoxya AF, 1 (1); total, 1.

CampiglossaNE, 28 (28); NT, 15 (15); PA, 88 (85); AF, 29 (29);
OR, 21 (15); AU, 14 (11); total, 188.

DesmellaPA, 2 (2); AF, 3 (3); total, 5.

Dioxyna NE, 2; NT, 5 (3); PA, 2 (1); AF, 1; OR, 2; AU, 4 (2); total,
10.

HomoeotrichaPA, 5 (5); OR, 1 (1); total, 6.

Lethyna AF, 7 (7); total, 7.

MesoclanisAF, 8 (8); OR, 1 (1); total, 9.

Oxyna NE, 3 (3); PA, 21 (21); total, 24.

Oxyparna PA, 2 (2); total, 2.

ScedellaAF, 15 (15); OR, 2 (1); AU, 1; total, 17.

Tanaica AF, 1 (1); total, 1.

Dyseuarestajenus group

Genera: NE, 1; NT, 3 (2); total, 3. Species: NE, 2; NT, 25 (23);
total, 25.

DyseuarestaNE, 2; NT, 12 (10); total, 12.
LamproxynellaNT, 8 (8); total, 8.
PseudoedaspidNT, 5 (5); total, 5.

Euarestoidegyenus group

Genera: NE, 2; NT, 3 (1); total, 3. Species: NE, 5; NT, 22 (17);
total, 22.

EuarestoidesNE, 3; NT, 3; total, 3.
PlaumannimyiaNT, 2 (2); total, 2.
TrypanarestaNE, 2; NT, 17 (15); total, 17.

Spathulinagenus group

Genera: PA, 5 (1); AF, 10 (7); OR, 3; AU, 2; total, 12. Species:
PA, 20 (19); AF, 41 (40); OR, 10 (8); AU, 4 (2); total, 71.

Actinoptera PA, 9 (9); AF, 15 (15); OR, 6 (6); total, 30.
Capitites PA, 1 (1); AF, 6 (6); total, 7.

Elgonina AF, 2 (2); total, 2.

Euryphalara AF, 2 (2); total, 2.

EuthaumaAF, 1 (1); total, 1.

Gymnosagena\F, 1 (1); total, 1.

Hendrella PA, 7 (7); OR, 3 (2); AU, 3 (2); total, 12.
Marriottella: AF, 1 (1); total, 1.

Migmella AF, 4 (4); total, 4.
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Peratomixis AF, 1 (1); total, 1.
Placaciura PA, 1 (1); total, 1.
SpathulinaPA, 2 (1); AF, 8 (7); OR, 1; AU, 1, total, 9.

Sphenellagenus group

Genera: PA, 4; AF, 12 (9); OR, 4 (1); AU, 1; total, 14. Species:
PA, 10 (9); AF, 60 (60); OR, 7 (5); AU, 3 (2); total, 78.

AcronneusAF, 1 (1); total, 1.

AxiothaumaAF, 3 (3); total, 3.

BevismyiaAF, 1 (1); total, 1.

Cryptophorellia AF, 16 (16); total, 16.

Mastigolina AF, 2 (2); total, 2.

OedosphenellaPA, 1 (1); AF, 1 (1); total, 2.

Orotava PA, 2 (1); OR, 1; total, 2.
OrthocanthoidesAF, 1 (1); total, 1.

Parafreutreta AF, 16 (16); total, 16.

Paratephritis PA, 5 (5); AF, 3 (3); OR, 3 (3); total, 11.
PtosanthusAF, 2 (2); total, 2.

Soraida OR, 1 (1); total, 1.

SphenellaPA, 2 (2); AF, 12 (12); OR, 2 (1); AU, 3 (2); total, 18.
TelaletesAF, 2 (2); total, 2.

Trupaneagenus group

Genera: NE, 1; NT, 2 (1); PA,5(2); HO, 1; AF, 3; OR, 2; AU,
2 (1); total, 7. Species: NE, 22 (12); NT, 88 (78); PA, 22
(16); AF, 56 (52); OR, 30 (24); AU, 47 (44); total, 244.

AcanthiophilusPA, 2 (1); AF, 7 (6); OR, 3 (2); total, 10.
CelidosphenellaNT, 8 (8); total, 8.
Donara PA, 1 (1); total, 1.
PhaeogrammaAU, 2 (2); total, 2.
TephritomyiaPA, 2 (2); AF, 4 (4); total, 6.
TrupaneaNE, 22 (12); NT, 80 (70); PA, 12 (7); AF, 45 (42); OR, 27
(22); AU, 45 (42); total, 212.
Urelliosoma PA, 5 (5); total, 5.
AllocraspedaPA, 2 (2); total, 2.
Urelliosoma PA, 3 (3); total, 3.

Incertis Sedid ephritini

Genera: NE, 5; NT, 6 (2); PA, 9 (2); HO, 3; AF, 15 (9); OR, 2;
AU, 12 (8); total, 30. Species: NE, 40 (30); NT, 44 (36);
PA, 132 (124); HO, 2; AF, 45 (39); OR, 11 (9); AU, 36
(33); total, 287.

Acinia: NE, 1; NT, 9 (8); PA, 4 (4); AU, 1; total, 13.
BrachydesisAF, 1 (1); total, 1.

BrachytrupaneaAF, 2 (2); total, 2.

CollessomyiaAU, 1 (1); total, 1.

Cooronga AU, 1 (1); total 1.

DectodesisAF, 10 (10): total, 10.

Deroparia AF, 1 (1); total, 1.

EuarestaNE, 9 (6); NT, 8 (6); PA, 1; HO, 1; AF, 1; AU, 2; total, 15.
EuarestellaPA, 4 (3); AF, 2 (1); total, 5.

Goniurellia: PA, 5 (2); AF, 4 (2); OR, 2; total, 7.
HyalopezaAU, 1(1); total, 1.

Heringina PA, 1 (1); total, 1.

HomoeothrixNT, 1 (1); total, 1.

Hyalotephritis PA, 1; AF, 2 (1); total, 2.

Insizwa AF, 1 (1); total, 1.

LamproxynaNT, 2 (2); total, 2.

NamwambinaAF, 1 (1); total, 1.

NeotephritisNE, 5 (4); NT, 7 (6); AU, 2 (2); total, 13.
PangasellaPA, 1 (1); total, 1.

ParaactinopteraAU, 1 (1); total, 1.
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ParadesisPA, 1; AF, 5 (4); total, 5.
ParahyalopezaAU, 1 (1); total, 1.
ParaspathulinaAU, 2 (2); total, 2.
PeneparoxynaAU, 1 (1); total, 1.
Pherothrinax AF, 10 (10); total, 10.
QuasicoorongaAU, 2 (2); total, 2.
Tephritis NE, 21 (20); PA, 114 (113); HO, 1; AF, 3 (3); OR, 9 (9);
AU, 21 (21); total, 167.
Tephritites AF, 1 (1); total, 1.
TephritorestaAF, 1 (1); total, 1.
Xanthaciura NE, 4; NT, 17 (13); total, 17.

Tribe Terelliini

Terelliini Hendel 19272107: 21.
Orelliini Hering 19392182 117.

REFS—Korneyev 1982[717: 628 (key to 6 genera [NE, PA,
AF, ORY]); Freidberg 1984[560: 185 ((Terellinae) key to 6 genera
[NE, PA, AF, OR, AU]); Freidberg & Mathis 1986573: 4 ((Terel-
linae) key to 6 genera [NE, PA, AF, OR, AU)); Freidberg & Kugler
1989[1571: 149 ((Terelliinae) key to 4 genera [PA: Israel & Sinai]);
Foote, Blanc & Norrbom 1993523: 47 (key to 3 genera [NE: USA
& Canada]); Hendel 1922[107: 21 (key to 5 genera [PA]); Merz
1994B8343: 81 ((Terellinae) key to 5 genera [PA: cent. Europe]);
White 1988p103: 41 (key to 4 genera [PA: Britain]).

Genera: NE, 4 (1); PA, 4 (1); HO, 3; AF, 1; OR, 4; total, 6.
Species: NE, 28 (22); PA, 71 (64); HO, 6; AF, 8 (8); OR,
7 (6); total, 107.

Chaetorellia NE, 3; PA, 10 (6); HO, 3; OR, 1; total, 10.
ChaetostomellaNE, 1 (1); PA, 11 (11); OR, 2 (2); total, 14.
CraspedoxanthaAF, 8 (8); OR, 2 (2); total, 10.
NeaspilotaNE, 19 (19); total, 19.
NeaspilotaNE, 4 (4); total, 4.
Neorellia NE, 15 (15); total, 15.
Orellia: PA, 3 (3); total, 3.
Terellia NE, 5 (2); PA, 47 (44), HO, 3; OR, 2 (2); total, 51.
Cerajocera NE, 2 (2); PA, 12 (12); total, 14.
Terelliaz NE, 3; PA, 34 (31); HO, 3; OR, 1 (1); total, 35.
Unplaced species: PA, 1 (1); OR, 1 (1); total, 2.

Tribe Xyphosiini

Xyphosiini Hendel 19274107: 22.

REFS—Hendel 1922[107: (key to 2 genera [PA]); Merz
1994B343: 34 ((Tephritinae) key to 3 genera [PA: cent. Europe]);
Foote, Blanc & Norrbom 1993523: 47 ((Tephritinae) key to 2
genera [NE]).

Genera: NE, 2 (2); NT, 1 (1); PA, 3(1); OR, 2; total, 6. Species:
NE, 15 (15); NT, 2 (2); PA, 13 (13); OR, 3 (3); total, 33.

EpochrinopsisNT, 2 (2); total, 2.
GymnocarenaNE, 13 (13); total, 13.
Icterica: NE, 2 (2); total, 2.

Ictericodes PA, 4 (4); OR, 2 (2); total, 6.
MerzomyiaPA, 3 (3); total, 3.
XyphosiaPA, 6 (6); OR, 1 (1); total, 7.

Incertae SediFephritinae
Genera: NT, 2 (2); AU, 1, (1); total, 3. Species: NT, 7 (7); PA,
1(1); AF, 3 (3); OR, 1 (1); AU, 1 (1); total, 13.

Lilloaciura: NT, 1 (1); total, 1.

Rhithrum NT, 2 (2); total, 2.

TanaodemaAU, 1 (1); total, 1.

Unplaced species: NT, 4 (4); PA, 1 (1); AF, 3(3); OR, 1 (1); total, 9.
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Incertae SediFephritidae and Drew & Hancock (1994[1239]) discussed the generic and

Genera: PA, 3 (3); OR, 1 (1); total, 4. Species: NT, 5 (5); PA, subgeneric classification (see also Hardy 1955[1927] and
. . . i Drew 1972[1216], 1979). The large genDscushas been
23 (23); AF, 1 (1); OR, 1 (1); AU, 4 (4); total, 34. o . .
divided, and many of its subgenera and species are now placed

Chejuparia PA, 1 (1); total, 1. in Bactrocera Munro (1984) proposed numerous subfamilies
Oxyphora PA, 1 (1); total, 1. and tribes within the Dacina (as Dacidae), but his classification
PseudoreliiaOR, 1 (1); total, 1. has not been accepted (Hancock 1986[1890], Drew

Stylia PA, 1 (1); total, 1.
Unplaced species: NT, 5 (5); PA, 20 (20); AF, 1 (1); AU, 4 (4); total,
30.

1989[232]). We follow the synonymy suggested by White &
Elson-Harris (1992) for the genus group names Munro pro-
posed.
Recent changes from previous classifications The classification of the Ceratitidina was briefly discussed
Tephritid higher classification is currently in a state of by Hancock (1984, 1987). The limits of this group and the
rapid flux. Numerous changes have been proposed since pubGastrozonina are poorly resolved. Hancock (1985[1889]) and
lication of the most recent regional catalogs (Cogan & Munro Hancock & Drew (1994[1901]) included several genera with-
1980, Foote 1965[1502], 1967[1508], 1984, Hardy 1977, outa strongly apically pointed antennal first flagellomere that
Hardy & Foote 1989), which themselves differin classification. traditionally have been classified under Gastrozonina (Hardy
More emphasis on comprehensive, worldwide studies rather1973, 1974[1943], 1988[1964]). The Gastrozonina have been
than regional faunas, more thorough study of genitalic charac-considered as a subordinate taxon to Acanthonevrini (Hardy
ters, and introduction of phylogenetic analysis have contributed 1988[1964]), but Hancock (1985 [1889]) considered them
to these advances and doubtless will continue to improve ourrelatedto the Ceratitidina. Hancock (1985[1889], 1991[1895]),
knowledge of fruit fly relationships. Here we attempt to listthe Hancock & Drew (1994[1901]), and Hardy (1988[1964]) dis-
most significant changes in higher classification since publica- cussed the definition of the group and the included genera. The
tion of the regional catalogs. correct stem for the family group name basedGCeratitisis
We have generally avoided the recognition of monogen- Ceratitid-, rather than Ceratit-, and a name based on the latter
eric higher taxa in the above classification. Unless their sister stem is preoccupied by the ammonite name Ceratitidae Mo-
group relationships are understood, such taxa add little predic-jsisovics (D.L. Hancock, C.W. Sabrosky, pers. comm.).
tive value to a classification. Genera whose relationships are ~ Hancock (1986[1890], 1991[1895]), Norrbom (1985,
uncertain are instead listed under “Incertae sedis” (unplaced). 1994[3662]), and Norrbom & Foote (1989) discussed the clas-
For the Phytalmyiinae, we generally follow the classifica- sification of the Ortalotrypetini, Rivelliomimini, and Toxotry-
tion of Korneyev (1994[2744]), but we prefer to include within  panini, recognized here as tribéschyropteroralso belongs in
it several other taxa (Acanthonevrini, Blepharoneurini, Epacro- the Ortalotrypetini (Norrbom, pers. obs.), aHéxachaetds
cerini, and Phascini) that he ranked as separate subfamilieshere included in the Toxotrypanini based on molecular data
These taxa have often been included within the Trypetinae. (Han & McPheron, 1997). A number of Neotropical genera
Hardy (1980[1949], 1986[1962]) and Hancock (1986[1890]) previously included inthe Trypetinae (R.H. Foote 1967[1508])
also included important discussions of the classification of the have been transferred to the Tephritinae (Norrbom 1988, Foote
Acanthonevrini, and Hardy (1983[1957]) and McAlpine & €t al. 1993).
Schneider (1978) discussed the Phytalmiini. Following Kor- The Trypetini were recently redefined by Han (1992). His
neyev (1994[2744]), Terastiomyiini is considered a synonym classification is used here, except that the subtribes Acidoxan-
of Phytalmiini. According to Korneyev (pers. commbp- thina and Nitrariomyiina recently proposed by Korneyev
moiothemaraalso belongs in the Phascini. (1996 [2747]) and several additional genera are also included.
Within the subfamily Trypetinae, Euphrantini are no Hancock (1986[1890]) suggested that the Acidoxanthina be-
longer recognized as distinct from Adramini (White & Elson- long in the Ceratitidina.
Harris 1992, Korneyev 1994[2744]). Korneyev (1994[2744]) The Zaceratini (Hancock 1986[1890]) and Plioreoceptini
and Hardy (1983[1958], 1986[1961]) discussed the limits and (Korneyev 1987[2726]) were each proposed as monogeneric
included genera of this group. Genera that were previously tribes. Their synonymy was noted by White & Elson-Harris
included only on the basis of having reduced chaetotaxy and 1992).
strongly sclerotized bridge behind the metathoracic coxae are ~ The subfamily Tephritinae includes some taxa previously
here mostly included in the Phytalmiini. The tribe Carpomyini given subfamily rank: the Myopitini, Tephrellini (as Aciuri-
was recently proposed as a subtribe of Trypetini (Norrbom nae), Terelliini, Oedaspidina, and Schistopterini (e.g., Hering
1989[3653], 1994[3663]), but we follow Han & McPheron 1947, Cogan & Munro 1980). The Myopitini and Tephrellini
(1994) in ranking it as a tribe because its relationship with the have sometimes been included in the Trypetinae (e.g., Hardy
Trypetini is uncertain. Korneyev (1996 [2747]) recently added 1977). The limits of many of the tribes of the Tephritinae are
two small subtribes, the Notommatina and Paraterelliina. vague (Hancock 1986[1891], Foote et al. 1993), and Hancock
The Dacina, usually previously ranked as a subfamily, or (1990) included all of them except the Myopitini, Terelliini,
even as a separate family (Munro 1984), because of theirand some Tephrellini within the Tephritini.
distinctive appearance and the large size of the group, is now  Hancock (1990) indicated that Tephrellini is the valid
included as a subtribe of Trypetinae. It is included in the tribe name for the group previously called Aciurini. In the classifi-
Dacini with the Ceratitidina and Gastrozonina (Hancock cation followed here (Cogan & Munro 1980, Freidberg, pers.
1986[1890], Foote et al. 1993). Drew (1989[232], 1989[1231]) 0bs.), it also includes the Platensinina, sometimes recognized
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as a separate tribe (e.g., Hancock 1986[1891]) or as a genuTephritid Phylogeny

group within the Tephritini (Hancock 1990). The classification Very few rigorous cladistic analyses involving fruit flies
of the DlthryClnl follows Foote et al. (1993) and includes the have been pub“shed Atthe fam||y level, Hennig (1958, 1973),
Oedaspidina and Cecidocarina, as well as the monogenericy £ McAlpine (1977, 1989) and Korneyev (1992) discussed the
Dithrycina. Most other genera previously included in the relationships of the Tephritidae to other tephritoid families.
Dithrycina are here placed in the Eutretini. Within the family, some authors have discussed the mono-

A number of genera prEViOUS|y classified in the Myopltlnl phy|y of certain groups and proposed autapomorphieS, some-
(e.g., Steyskal 1979) have been removed (Hancocktimes on an extensive basis (e.g., Korneyev 1994[2744],
1986[1890], Korneyev 1987[2726], Freidberg & Kugler 1989), 1996[2747], Foote et al. 1993), but comprehensive analyses of
and several subgenera have recently been proposed withingrge taxa, use of computer software, and even rigorous out-
Urophora(Korneyev & White 1991). The generic classifica- group testing of character polarities have been rare. The only
tion of the Schistopterini has not been modified in recent years, large tephritid taxa that have been rigorously analyzed are the
nor has that of the Terelliini, except that Korneyev Trypetini (Han 1992), Ortalotrypetini (Norrbom 1994[3662]),
(1985[2717], 1987[2727], 1989[2729], 1988) synonymized and Carpomyina (Jenkins 1996). Hancock (1986[1890]) pro-
several names witferellia and transferred many species to posed a provisional phylogeny that included most tribes of
that genus, and Freidberg & Mathis (1986) proposed a new Trypetinae and Phytalmiinae, but some of the lower clades are
subgenus withilNeaspilota not supported by apomorphic characters.

Noeetini Norrbom and Korneyev is here proposedrasa Kitto (1983) published a preliminary analysis of tephritid
tribe (This action constitutes a separate act of publication in re|ationships based on immunological distance, and Han &
regards to thénternational Code of Zoological Nomenclatyre  pMcPheron (1994, 1997) and McPheron & Han (1997) con-
Species of this group can be distinguished from other Tephrit-qycted extensive analyses based on DNA sequencing. These
inae by the shape of the aculeus tip of the female, which is studies were limited in the number of included taxa, but the
barbed or has distinct subapical incisions (see Freidberg & results are generally consistent with morphologically supported
Kugler 1989, Fig. 81), except in one speciestofsina The  hypotheses of relationships in addition to suggesting some
male dlStlpha”US is Slender, with a |0ng, iSOlated, slender h|gher re|ationships that were previous|y unresolved.
acrophallus in most genera, orlimsinait has a distinctive set Intrageneric phylogenetic analyses based on morphology
of sclerites, including abroad, oblique apical one (see Freidberghave been published fanastrepha(partial, Norrbom 1985,

& Kugler 1989, fig. 80). In some genera the inner and outer 1991, 1993[3660])BactroceraMichaux 1996)Cornutrypeta
surstyli are distinctive in being elongate but not closely associ- (Han et al. 1993)CraspedoxanthéFreidberg 1985, Freidberg
ated. The scutellum is often swollen and shiny, and sometimesg, Mathis 1990), Cryptodacus Haywardina and Rhagole-
bears erect setulae on its margin. The wing pattern is Variab|etotrypeta(Norrbom 1994[3663])Cryptophorellia(Freidberg
and may be reticulate, radiate, banded or almost completelyg Hancock 1989)Euaresta(Norrbom 1993[3661])Gymno-
lacking. carena(Norrbom 1992)Oedicarena(Norrbom et al. 1988),

Eurostini Norrbom is here proposed asew tribe. The  polionota (Norrbom 1988),Rhagoletis(Jenkins 1996), and
name Eurostina was proposed by Foote et al. (1993) as avjdalia (Han et al. 1994[1879], &seudind
subtribe of D|thryC|n|, but it is unavailable (nomen nudum) Re|ati0nships among many Speciestﬂago|etiswere
because of the lack of a diagnosis. A typographical erroranalyzed by Berlocher & Bush (1982) and Berlocher et al.
(Norrbom 1985 instead of 1989) caused the wrong figure to be (1993) using allozyme data, and by McPheron & Han (1997)
cited. Eurostini can be distinguished from other Tephritinae by using DNA sequence data. Morgante et al. (1980) produced a
their characteristic male genitalia (Steyskal 1984, fig. 18, dendrogram of genetic distance, based on electrophoretic data,
Norrbom 1989[3653], fig. 1, Ming 1989, fig. 1-20, Hernandez- for 15 species ofnastrepha
Ortiz 1994, fig. 5-6), in which the epandrium is somewhat Because of the numerous changes in tephritid classifica-
elongate, with the surstyli arising far from its posterior margin, tion in the past two decades and the high number of competing
and the outer surstyli are very long. The group can be further c|assifications that have been proposed, the following brief
characterized as follows: Robust species. Frons broad angytline of tephritid phylogeny is provided as the basis of the
setulose med|a"y First flagellomere short. Scutellar setae l'2.c|assification used here. Much of it is based on recent work by
Wing pattern mostly dark, especially medially, usually with  Korneyev. The reader should be forewarned, however, that the
marginal hyaline SpOtS or triangles, sometimes radiate, often proposed Synapomorphies for many taxa have not been rigor-
faintly reticulate, occasionally (seversiurinaspp.) reduced  ously tested, that there is considerable homoplasy in most

to a banded or spotted pattern. Cefég often with bulla.  characters (many unmentioned here), and that there are many
Abdomen matte or shiny. Male distiphallus with slender, pi- incertae sedigenera.

lose, subapical lobe (at leastAtiurinaandEurosty. Female The Phytalmiinae appears to include the biologically and
syntergosternite 7 usually stout basally. morphologically most plesiomorphic genera of Tephritidae. As

The classification of the Eutretini follows Foote et al. here recognized, it could be a paraphy|etic group because
(1993), as does that of the Acrotaeniini, which they proposed. relationships among the Blepharoneurini, Epacrocerini, Phas-
The classification of the Tephritini into genus groups follows  ¢inj, Acanthonevrini, Phytalmiini and the Trypetinae + Tephrit-
Munro (1957[3510], 1957[3511]), Freidberg (1987), and Foote jnae are uncertain. Most genera of these tribes, except the
etal. (1993), although a few changes are made here. Phytalmiini, have six scutellar setae, a possible synapomorphy,

but whether this character state is plesiomorphic or apomorphic
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within the Tephritidae is uncertain. Korneyev (1994[2744]) directed, posterior lobe and a short anterior lobe) is possibly
suggested the monophyly of the Trypetinae + Tephritinae basedanother synapomorphy of the group, although further modified
mainly on the presence of minute papillae on the spermathecaen a few taxa. Larvae of most species that have been studied
in most genera of these groups, although there is some reversalCarpomya Haywarding Zonosemataand mostRhagoleti}
in this character. Most Phytalmiinae (except Blepharoneurini) have stomal guards (usually distinctly sclerotized), another
also have an incompletely fused aculeus, with the tip free or apomorphic character unique to the group (Kandybina 1977,
delimited from tergite 8 by a suture, and narrow, widely spaced Carroll 1992). It appears to be a synapomorphy for the Car-
“taenia” or sclerotized strips at the base of the eversible mem-pomyina, with subsequent loss in a few specieRlbagoletis
brane. Both are presumably plesiomorphic character states(Carroll 1992). Jenkins (1996) and McPheron & Han (1997)
whereas the Trypetinae + Tephritinae have fused aculei (exceptanalyzed relationships among some included genera, and both
in some Adramini) and broader, more medial taenia (apomor- suggested that the large germisagoletiss paraphyletic.
phic). The monophyly of the Dacini, including the Ceratitidina
The relationships of the following four tribes were dis- and Gastrozonina, is supported by morphological and bio-
cussed by Korneyev (1994[2744]), who attempted to define chemical data, although the important characters have been
them phylogenetically. Atleast some genera of Acanthonevrini studied in few, or in some cases, no representatives of Gastro-
have the apicomedial lobe of syntergosternite 7 of the female zonina. Hancock (1986[1890]) and Foote et al. (1993) sug-
desclerotized, although this character has not been checked igested the monophyly of the Dacini based on the shape of the
many genera. The Phascini have nipple-like spermathecae antbbe of cell bcu (often narrower at base than medially), sper-
a distinctive wing pattern. In the Epacrocerini the main part of mathecae number reduced to two (considered a synapomorphy
the aculeus is three or more times broader than the cerci, theof Dacini + Tephritinae by Hancock 1986[1890]), and surstyli
lobe of cell bcu is very small or absent, the pedicel is lobate and shape. Additionally, species of Dacina and Ceratitidina whose
extends beyond the base of the arista, and the dorsal hairs of théarvae have been described (no larvae of Gastrozonini have
arista are much longer than the ventral hairs (Hardy been examined) have a ridge across the large caudal tubercle
1982[1954])). below the hind spiracle, an apomorphic state not reported in
The Phytalmiini have the anterior notopleural seta dis- any other Tephritidae (Carroll 1992). Kitto (1983) suggested
tinctly shorter than the posterior seta (some genera tentativelythe close relationship of the few Dacina and Ceratitidina in-
included have not been confirmed for this character) and gen-cluded in his immunological study (no Gastrozonina were
erally reduced chaetotaxy (a highly homoplastic character). In studied), and the four species (2 Dacina, 1 Ceratitidina, 1
some genera the lobe of cell bcu is absent (veipi€atraight) Gastrozonina) included by Han & McPheron (1997) were
and/or the males have genal processes. grouped in their neighbor-joining tree.
The Blepharoneurini have a distinctive anepisternal seta Within the Dacini, the monophyly of the Dacin®M6n-
just anterior to the phragma (Condon & Norrbom 1994), and acrostichus Bactroceraand Dacug is indicated by the ex-
all included genera excepferatodacushave modified tremely long lobe of cell bcu (longer thamACW), and the
pseudotracheal ring tips on their labella (Munro 1957[3510], elongate, convoluted shape of the spermathecae (although
Driscoll & Condon 1994). some Gastrozonina have similar spermathecae (Hardy
The subfamily Trypetinae could be a grade (i.e., para- 1988[1964]), and this could be a synapomorphy at a higher
phyletic), and Kitto (1983), Hancock (1986[1890]), and Kor- level). Bactroceraand Dacusare sister taxa which share the
neyev (1996[2747]) suggested that the Dacini might be more following apomorphies: radial veins crowded anteriorly and
closely related to the Tephritinae than to other Trypetinae. medial cells very broad; female abdominal tergite 6 separate
Interestingly, both Korneyev (1996[2747]) and Han & from preceeding tergites; and tergite 5 of both sexes with
McPheron (1997) independently suggested the gBfioseo- gladular areas (“ceromae”) (Munro 1984). Hancock
ceptaas the possible sister group of the Tephritinae. (1986[1890]) and Drew & Hancock (1994[1239]) also in-
The Adramini possess long, fine hairs on the anatergite cluded Ichneumonopsis the Dacina due to some similarity
(Korneyev 1994[2744]). The gent&ilona, which belongs in with Monacrostichusbut it lacks the synapomorphies of the
the Acanthonevrini based on other characters, apparently ha®acina (i.e., lobe of cell bcu only moderately long, spermathe-
evolved similar hairs through convergence (Korneyev cae rounded). Itis here tentatively placed in the Gastrozonina
1994[2744])). based on its short plumose arista and broad aculeus (Freidberg,
The Carpomyini includes the subtribes Carpomyina, No- pers. obs.), but its relationships are not well understood.
tommatina and Paraterelliina. The latter two groups, which The Ceratitidina and Gastrozonina are not well defined
each include two genera, were defined by Korneyev phylogenetically. In both taxa the scutellum is often large and
(1996[2747]), who also proposed their inclusion in the Car- convex, and most Gastrozonina have a plumose arista and
pomyini. Jenkins (1996) also discussed characters that supporgapically pointed antennal first flagellomere, which probably are
the monophyly of the Paraterellina. The monophyly of the apomorphies (Hardy 1973,1974[1943], Hancock 1985[1889]).
Carpomyina was discussed by Jenkins (1996), who proposedThere are also similarities in wing pattern and chaetotaxy,
that the shape of a lobe of the distiphallus is a synapomorphy.although these characters have not been analyzed phylogeneti-
Most included taxa (exceptonosematpalso have a unique  cally. The Gastrozonina could be paraphyletic, as in at least
weakly sclerotized apical area on female syntergosternite 7some genera the spermathecae are coiled or convoluted as in
(suggested as a synapomorphy by Norrbom 1989[3653]), andhe Dacina (Korneyev 1996[2747]). Species of many genera of
the male surstylus shape (typically with an elongate, apically Gastrozonina breed in developing shoots of bamboo, a unique
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host association within Tephritidae, except for some Acan-
thonevrini that breed in decaying bamboo (Hancock & Drew
1995[1902]).

The Ortalotrypetini, Rivelliomimini, and Toxotrypanini
are small monophyletic groups that are well defined by the
following apomorphic characters. The Ortalotrypetini have a
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to be studied. An analysis of DNA sequence data by Han &
McPheron (1994) also strongly supported the monophyly of the
Tephritinae, although no representatives of the Acrotaeniini,
Schistopterini or Tephrellini were included in their study.
Relationships among the various tribes of Tephritinae
remain unresolved. Hancock (1990) included all of the them

dorsoapical opening on syntergosternite 7 and a unique ventrakexcept the Myopitini, Terelliini, and Tephrellini within the
cluster of scales on the eversible membrane. Three of the fourTephritini.

genera have three pairs of scutellar setae, probably also a

synapomorphy of this tribe. Norrbom (1994[3662]) analyzed
the relationships among four of the five known genera, includ-
ing the fossil genudProtortalotrypeta The Rivelliomimini
have a pair of black lateral swellings on abdominal tergite 5,
and cell bcu acute apically but with vein gstraight (Hancock
1986[1890]). Within the ToxotrypaniniAnastrephaand
Toxotrypanapossess a number of synapomorphies involving
the genitalia that clearly indicate their monophyly (Norrbom
1985, Hancock 1986[1890], Norrbom & Foote 1989). Bio-
chemical data also support this grouping (Kitto 1983, Han &
McPheron 1994, 1997Hexachaetas included on the basis of
molecular data (Han & McPheron, 1997).

The Trypetini includes the subtribes Acidoxanthina, Ni-

The Myopitini and Terelliini are well defined mono-
phyletic groups. The former lack the posterior orbital bristle
and have no lobe on cell bcu (vein £is straight or convex)
(Foote et al. 1993), and the latter have the posterior orbital seta
inclinate and have a lyre-shaped pattern on the scutum (Freid-
berg 1985). Homoplasy in all of these characters except the last
one occurs sporadically in other Tephritinae, but no other
Tephritinae have these combinations of apomorphic characters.
The Tephrellini as here recognized is based largely on host
relationships, although most species have a typically shaped
aculeus tip (very slender, with a slight, broad constriction well
before apex; see Freidberg & Kugler 1989, Figs. 14, 18, 21, 24,
27, 30), which may be a synapomorphy (Freidberg & Kaplan
1993, Freidberg, pers. obs.). Onthe other hand, Hancock (1990)

trariomyiina, and Trypetina and the as yet to be formally named argued that the Platensinina (lH$atensinagroup) belong in

Chetostomaroup. Korneyev (1996[2747]) discussed the mo-
nophyly of the former two groups and their inclusion in the
Trypetini. Han (1992) proposed the monophyly of the Trypet-
ina and the Trypetina + thehetostomaroup on the basis of

the Tephritini based on thoracic microtrichia density and dif-
ferences in wing patterns from the other Tephrellini. He also
suggested that the presence of a costal band in cell ¢ (versus a
medial spot) in many genera of the Tephrellina indicates their

apomorphies of the male distiphallus and the female genitalia.close relationship.

However, because he hypothesized that some reversal in these

Freidberg & Kaplan (1992) suggested the following char-

characters occurred within the Trypetini, and because similar acters as synapomorphies of the Dithrycini (as Oedaspidini):

sculpture of the male distiphallus occurs in some other Trypet-

inae, diagnosis of the Trypetini is difficult (Korneyev

scutellum swollen, wing pattern banded, and mouthparts re-
duced, although they noted that some of these character states

1996[2747], Jenkins 1996). The Trypetina includes most of the are lacking in some species. Most Dithrycini species are gall-
leaf-mining and stem-boring species of Tephritidae, although formers. Dithryca and the Cecidocharina usually have the

some of its species, like many other Trypetinae andxhe-
tostomagroup, breed in fruit. Members of théhetostoma

white, lanceolate setulae of the mesonotum in distinctive pat-
terns, often in clusters (Foote et al. 1993). The Eurostini were

group have nearly smooth eversible membranes with only included within the Dithrycini by Foote et al. (1993), but
minute scales or teeth, and four of the seven genera haveevidence supporting this is weak (species of both groups are

laterally compressed aculeus tips (Han 1992).

relatively robust, but this may be because most are gall-form-

The Tephritinae are generally assumed to comprise a mo-ers). The shape of the epandrium and surstyli is a synapomor-

nophyletic group, based in part upon their biology. Except for
the Tephrellini and a few species@édaspisand Eutretg they

phy for the Eurostini.
The Acrotaeniini were proposed based on a suite of prob-

breed in plants of the family Asteraceae. The oval shape of theably plesiomorphic character states (Foote et al. 1993) and the
epandrium and surstyli, present in at least some (usually most)group’s monophyly needs to be further tested. The genera
genera of all of the tribes except Eurostina, was suggested as laced here, which are mostly Neotropical, may be related to
synapomorphy by Foote et al. (1993). The shape of the apicalor possibly belong in the Xyphosiini (V.A. Korneyev, pers.
part of the spermathecal duct, which is distinctly broader for a comm.), another group with numerous plesiomorphic character
length at least equal to that of the spermatheca, is possiblystates.

another synapomorphy (Norrbom, pers. obs.), althoughaccord-  The Tephritini may be paraphyletic, asitis a group largely
ing to Korneyev (1996[2747]) this character state occurs within defined by lack of apomorphic traits of the other tribes.

the Ceratitidina and Gastrozonina. Characters such as the ab- The Schistopterini have one or more of the following
sence of well-defined scapular setae, the presence of densapomorphic traits: preocellar setae; eye banded or spotted
microtrichia, and the pale, lanceolate shape of many setae andqMunro 1926); erect white setulae on disc of scutellum; a
setulae, which are common although not consistent in all distinctive pattern of wing bullae; and/or a strong incision in
Tephritinae, also are suggestive of the subfamily’s monophyly. the costal margin of the wing at the apex of the subcostal vein
Female heterogamety could be a synapomorphy for the (Hancock 1986[1891]). Some of these characters also occur in
Tephritinae, and occurs at least in the Dithrycini, Eutretini and some Eutretini, although whether this is the result of conver-
Tephritini (Bush 1966[682], Kitto 1983, Frias 1992[1597], gence or shared ancestry is unclear as the character state distri-
Foote et al. 1993), but representatives of the other tribes need
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Table 1. Genus and species group names of Tephritidae by decade
Period Genus Group Names Species Group Names
Available Valid % Valid Available Valid % Valid
1758-1760 0 0 0 9 8 89
1761-1770 0 0 0 3 2 67
1771-1780 0 0 0 17 12 71
1781-1790 0 0 0 16 5 31
1791-1800 2 1 50 20 9 45
1801-1810 3 3 100 26 11 42
1811-1820 0 0 0 36 15 42
1821-1830 20 17 85 136 73 54
1831-1840 6 4 38 38 15 39
1841-1850 5 2 40 126 79 63
1851-1860 25 18 72 134 95 71
1861-1870 28 14 50 233 153 66
1871-1880 24 15 63 68 50 74
1881-1890 6 2 33 27 17 63
1891-1900 11 8 73 149 120 81
1901-1910 13 11 85 152 103 68
1911-1920 133 82 62 556 427 77
1921-1930 72 48 67 393 301 77
1931-1940 112 73 65 915 748 82
1941-1950 65 40 62 382 307 80
1951-1960 52 34 65 388 324 84
1961-1970 20 11 55 205 163 80
1971-1980 38 28 74 366 326 89
1981-1990 128 74 58 652 619 95
1991-1996 39 36 92 288 279 97
Totals 802 521 65 5,335 4,257 80
Table 2. Genus and species group names of Tephritidae by 50 year periods
Genus Group Names Species Group Names
Period Major Workers Availablel g e valid | AV i |06 valid
1758-1800 Linnaeus, Fabricius 3 2 67 65 36 55
1801-1850 Meigen, Wiedemann, Macquart 33 25 76 362 193 53
1851-1900 Walker, Loew, Wulp 94 57 61 611 435 71
1901-1950 Bezzi, Hendel, Hering, Munro, Malloch 395 254 64 2,398 1,886 79
1951-Present| Munro, Hardy, Aczel, Foote, Drew 277 183 66 1,899 1,711 90
butions are sporadic. The distiphallus is small, with little Kaplan (1993) considered the relationships of Afeeutreta
sclerotization (Freidberg, pers. obs.). group to be uncertain and placed it within the Tephritini.
The Eutretini may be a polyphyletic group, as the main For the Noeetini the barbed shape of the aculeus tip is here

character used to delimit it, the usual presence of a parafacialconsidered a synapomorphy, although itis secondarily lost in
spot, occurs sporadically in other Tephritinae (Foote et al. one species dinsina The long, slender shape of the acrophal-
1993), and it is absent in a few included taxa (eRplymor- lus of the distiphallus is a synapomorphy of the genera exclu-
phomyia some species difreutretaandEutretg). The eye is sive ofEnsina(Korneyev & Norrbom, in prep.). All species of
banded or spotted in live or fresh specimens of most speciesNoeetini whose biology is known breed in flowers of Lactuceae
where this character has been studied (Munro 1926, Foote et al(Asteraceae).

1993), an apomorphy perhaps indicating relationship with the = . . e

Schistopterini. There are at least three groups of related generd 11Story of Tephritid Classification

within the tribe:Afreutreta Cosmetothrixand Tarchonanthea _Species of Tephritidae were among the first flies de-
(Freidberg & Kaplan 1993)Eutreta Polymorphomyiaand §cr|bed by Linnaeus (.1758),' Fabricius, and thewcontemporgr—
Pseudeutretaand Laksyetsa Paracantha Rachipteraand ies. Although the valid family name was not proposed until

Strobelia(Foote et al. 1993; Norrbom, pers. obs.). Freidberg & 1834 by Newman, fruitflies were recognized as agroup as early
as 1795 by Schrank (as “Bohrfliege”) in his genusipanea
the earliest genus now placed in the Tephritidae.
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Fig. 1. Valid and total available genus-group names by decade. Fig. 2. Valid and total available species-group names by
decade.

The early dipterists such as Meigen, Fallén, Wiedemann, other most important contributors to tephritid classification up
Robineau-Desvoidy and Walker all described additional spe-to the 1980s. They not only described numerous taxa, but
cies of fruit flies, but either included them in a single genus produced revisions, monographs, keys, and catalogs that have
(e.g., Meigen 1826) or used generic concepts that today wouldgreatly aided the progress of their successors. The regional
mostly be considered polyphyletic and/or based on superficial specialization of these authors contributed to their great pro-
characters. Although 36 fruit fly genera had been described byductivity at the alpha level, although it caused them to differ in
1850, the basis of modern tephritid classification began with their refinements of Hering's (1947) classification, especially
the work of Loew. In a series of papers between 1840 and 1873,concerning the ranking of many taxa. The differences in their
he made great advances in detail of description as well asclassifications reflect true differences in the composition and
comprehensiveness of treatment. Most of the generic conceptdliversity of the regional faunas, but also the superficiality and
of Loew (1862, 1873) survive today as modern genera or higherhigh degree of convergent evolution of some characters tradi-
taxa. tionally used in higher tephritid classification.

Bezzi and Hendel are the most prominent of those who The last two decades have seen an increase in the study of
made further significant advances in fruit fly higher classifica- fruit fly phylogenetic relationships and corresponding revision
tion through the first third of this century. They named many of the higher classification of the family by authors such as
of the larger and/or most distinctive family group taxa and Drew, Freidberg, Norrbom, Han, and especially Korneyev and
produced important monographs and revisions that permitedHancock. More widespread use of genitalic characters since
advances by many others, particularly for the Palearctic (Hen-Munro, Lima, and others first demonstrated their usefulness for
del 1927), Neotropical (Hendel 1914), Afrotropical (Bezzi tephritid taxonomy, as well as more host data, increased knowl-
1918[455], 1918[456], 1920 [463], and Oriental Regions edge about the immature stages, and molecular and other stud-
(Bezzi 1913[448]). Hendel (1914[2102]) provided the only ies (e.g., Kandybina 1977, Han & McPheron 1994) also have
comprehensive world generic key for the Tephritidae, which considerably improved tephritid classification in the last twenty
unfortunately is now obsolete. years.

Hering (with publications dating 1927-1961) followed in Taxonomic activity in the Tephritidae over time is indi-
the footsteps of Bezzi and Hendel and was the most prolific cated in Figs. 1 and 2 and Tables 1 and 2. These show that there
author of fruit fly names. Although he produced few revisions, was a general increase from 1758 through 1950, with a slight
his classification of 1947 was the basis for tephritid classifica- decrease thereafter, in the rates of both generic and specific
tion for the next 30 years. names proposed. The peak periods of activity were during

Most of the post-Hering generation of tephritid specialists 1840-1870, 1910-1960, and 1970-1990. The influence of cer-
were more regional in their approach. Among the most promi- tain individuals is obvious, as the first period coincides with the
nent was Munro, who concentrated on the Afrotropical Region. career of Loew, and the second with those of Bezzi, Hendel,
His work on fruit flies actually began prior to Hering’s, al- Hering and Munro. The decades during which the most generic
though his lengthy career extended much later. Hardy, whosenames were proposed were the 1910s, 1980s, and 1930s,
work centered on the Oriental and Australasian Regions,whereas the most specific names were proposed in the 1930s,
Foote, the major Nearctic worker, and Aczél, who revised much 1980s, and 1910s. The tables indicate that there was a general
of the Neotropical fauna before his premature death, were thedecrease, with considerable fluctuation, in the percentage of
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Table 3. Taxonomists who proposed more than 20 species group names of Tephritidae.
Species Group Names
Author Total Available Valid % Valid Years Span species/year
Hardy 482 464 437 94 1950-1996+ 47+ 9.3
Hering 563 539 421 78 1933-1961 29 14.5
Munro 478 447 406 91 1925-1984 60 6.8
Bezzi 417 391 310 79 1908-1928 21 14.8
Drew 296 292 286 98 1968-1996+ 29+ 9.9
Hendel 330 301 222 74 1903-1938 36 6.2
Hancock 162 162 161 99 1981-1995+ 15+ 10.7
Loew 214 204 145 71 1840-1873 34 4.2
Malloch 136 127 101 80 1926-1942 17 5.9
Walker 140 132 100 76 1835-1871 37 2.7
Shiraki 104 101 87 86 1933-1968 36 2.8
Ito 117 76 67 88 1947-1985 39 1.7
Chen, C. H 82 78 66 85 1938-1963 26 2.5
Freidberg 65 63 61 97 1974-1994+ 21+ 2.9
Stone 66 64 59 92 1939-1947 9 6.6
Aczel 107 73 57 78 1939-1958 20 2.9
Lima 71 64 57 89 1918-1954 37 15
Wang 61 59 55 93 1988-1994+ 7+ 7.9
Coquillett 57 57 48 84 1894-1924 31 15
Zia 69 66 45 68 1936-1965 30 15
Foote 92 49 45 92 1958-1993 36 1.3
Wiedemann 52 50 44 88 1817-1830 14 3.1
Meijere 55 53 43 83 1904-1938 35 1.2
Enderlein 69 66 42 64 1911-1936 26 1.6
Wulp 56 52 42 81 1867-1900 34 1.2
Korneyev 49 46 43 93 1982-1996+ 15+ 2.9
Norrbom 47 42 42 100 1988-1996+ 9+ 4.7
Becker 66 54 37 69 1900-1922 23 1.6
Permkam 34 34 34 100 1995 + 1+ 34.0
Macquart 67 63 33 52 1835-1855 21 1.6
May 39 39 30 77 1949-1967 19 1.6
Perkins 40 36 29 80 1934-1949 16 1.8
Steyskal 32 31 29 94 1972-1986 15 1.9
Curran 46 41 26 63 1923-1936 14 1.9
Richter 28 28 24 86 1963-1995+ 33+ 0.7
Dirbeck, J. 43 40 25 63 1966-1995+ 30+ 0.8
Blanchard, E. E. 41 27 21 78 1937-1965 28 0.8
Schiner 31 27 21 78 1858-1868 11 1.9
Seguy 25 24 21 88 1930-1941 12 1.8
Rondani 53 41 21 51 1856-1875 20 1.1
Fabricius 35 33 20 61 1775-1805 31 0.6
Robineau-Desvoidy 58 55 17 31 1830 1 17.0
Doane 21 21 16 76 1898-1899 2 8.0
Kapoor 21 21 14 67 1969-1989+ 21+ 0.7
Meigen 38 29 12 41 1826-1838 13 0.9
Eallen 33 28 10 36 1814-1826 13 0.8
Authors ordered by number of valid names. Total names = Available + Unavailable names. %Valid = Valid names divided by
Available Names. + =currently active
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Table 4. Genera and species of Tephritidae by zoogeographic region.

Genera Species

Region Valid Native Valid Native Species/Genus
World 471 471 4,257 4,257 9.0
Afrotropical 151 148 920 915 6.2
Australasian 144 136 762 747 5.5

Nearctic 60 59 358 341 5.8
Neotropical 68 66 717 714 10.8

Oriental 155 153 943 938 6.1

Palearctic 126 123 827 820 6.7

World totals are not the sum of the regional totals as some genera and species occur in more than one region.

Table 5. Species of Tephritidae introduced by man.

Source of Introduction

Intra- Interregional Non-native species
Region Regional Accidental Intentional Total Accidental Intentional Total
Afrotropical | 2 3 3 4 1 5
Australasian | 3 7 14
Nearctic 2 3 2 5 8 17
Neotropical 1 3 3
Oriental 1 5 5 4 1 5
Palearctic 6 9 15 6 1 7
Total 9* 20 15 35

Only currently established species included. *3 of these species also introduced to other regions.

valid generic names described from Linnaeus until 1900, afterprolific and proposed the most available species names, fol-
which it stabilized at about 65%. The marked increase during lowed by Hardy, Munro, Bezzi, Drew and Hendel, but he is
the 1990s probably is inflated because of the lag time requiredsecond to Hardy in the number of valid species proposed,
for the taxonomic community to evaluate new generic con- followed by Munro, Bezzi and Drew. Not counting Permkam
cepts. The high initial values until 1830 presumably reflect the and Robineau-Desvoidy, who published in single years, Bezzi
effect of priority or perhaps are an artifact of the low number had the highest rate of valid species per year, followed by
of names proposed. Table 1 and Fig. 1 indicate that the decadeslering, Hancock, Drew and Hardy. Munro and Hardy had by
when the highest numbers of genera were proposed (1860sfar the longest spans of work on tephritid taxonomy (60 and 47
1910s, and 1980s) have relatively low percentages of valid years, respectively).
names. The %Valid and Valid species/year statistics in Table 3 are

The percentage of valid specific names decreased frommerely gross estimates of the quality of each author’s work and
1758 to 1790, and stayed low (generally under 50%) until the productivity. There are great differences among these authors
middle of the nineteenth century, from which point it has regarding the percentage of their career devoted to Tephritidae
gradually improved until the present period. This presumably taxonomy, as well as in the resources available to them. For
reflects gradual improvement in methodology, such as devel- example, Walker had a higher %Valid figure than Loew, al-
opment of the biological species concept and the trend towardthough clearly the latter was a better taxonomist. Because
revisionary work and publications that included keys, increased Walker was among the first to work on non-European Diptera,
communication within the scientific community, and less con- his %Valid figure is inflated by priority, even though his
centration on the European fauna, although the high figures fordescriptions and classification of tephritids were far inferior to
the most recent decades may also be inflated by the lag timeLoew’s. Bezzi's and Hendel's %Valid figures are low because
needed for discovery of synonymy. In tephritid species group of the many homonyms they proposed in nearly simultaneous
names, there seems to be little correlation between the pealor delayed publications.
decades of productivity and the percentage of valid names.

Table 3 summarizes the contributions of the most prolific
authors of tephritid species group names. Hering was the most
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FAUNISTICS Acinia picturatg native to North and South America, was
introduced for weed biocontrol to Hawaii and accidentally to
Faunal Statistics several other Pacific islands.

We presently recognize 471 valid genera and 4,257 valid Anastrepha fraterculysa probable complex of species
species or subspecies of Tephritidae, for an average size of 9.(hative to much of the Neotropics, was introduced but eradicated
species per genus. The size distribution of the genera is dis-in Chile (Enkerlin et al. 1989), and also introduced to the
tinctly skewed: 181 genera are monotypic, whereas seven genGalapagos Islands (Harper et al. 1989)ludenswvas believed
era @AnastrephaBactrocera CampiglossaDacus Tephritis by Baker et al. (1944) to be native only to northeastern Mexico,
TrupaneaandUrophorg) each contain more than 100 species. and they considered its presence south to Costa Rica due to
The five most economically important genera are also amongspread by man. An introduction to California was eradicated.
the most specioseBactrocera (486 species)Pacus (235), A. obliqua a widespread neotropical species, was established
Anastrephg183), Ceratitis (70), andRhagoletig62). in southern Florida (Key West) from 1931-1937 (McAlister

Tephritid diversity in the major biogeographic regions is 1936), but there is no evidence of a breeding population being
compared in Table 4. The following summary is based on the present since then (G.J. Steck, pers. comm.). It has been trapped
number of native genera and species, although the total numbein California, but is not established there. It was not introduced
for each region (which includes introduced taxa) is not substan-in Bermuda as once reported (Woodley & Hilburn 1994).
tially different. Based on the described taxa, the Oriental Re- serpentinaandA. striata which also are widespread neotropi-
gion appears to have the greatest fruit fly diversity in both cal species, have been trapped in California, but are not estab-
genera and species, although the Afrotropical Region is a closeglished thereA. suspensanative to the Greater Antilles and the
second and may eventually prove to have more genera andBahamas, was introduced to Florida in 1965. An earlier intro-
species. In number of species, following the Oriental and duction in the 1930’s did not survive (Weems 1965[5044],
Afrotropical Regions, are the Palearctic, Australasian, Neot- 1966[5045]).
ropical and Nearctic Regions. The diversity of tephritid genera Bactrocera carambolaenative to the Oriental Region,
in these regions is similar, except that the Palearctic Region hasyas introduced in Surinam prior to 1975 and has spread to
fewer genera than the Australasian Region. The Nearctic faunaFrench Guiana and Guyana (Sauers-Muller 1991, Drew &
is by far the least diverse, in both genera and species, and thedancock 1994[1238], Food & Agriculture Organization 1994).
Neotropical Region is second least diverse, although it hasB. correctaandB. zonatanative to the Oriental Region, have
almost as many species as the Australasian Region. been trapped in California, but are not established thgre.

The great degree of regional endemism within the Tephri- cucurbitae probably native to the Oriental Region, has been
tidae is striking. Most species are restricted to a single region. introduced to East Africa, Mauritius, the Ryukyu Islands of
Only two speciesTephritis angustipennis & Trypeta flavedla  Japan, New Guinea and nearby islands, Guam and Hawaii
are thought to be truely Holarctic (the other 17 species are (Munro 1984, Hooper & Drew 1989, Kakinohana 1994). Hardy
introduced, and originally not Holarctic), which reflects the & Foote (1989) also list northern Australia in its range, but it
strong decrease in fruit fly diversity with increasing latitude in  does not occur there (Drew 1982[1225], D.L. Hancock, pers.
the northern Palearctic and Nearctic Regions. comm.). It has been eradicated from some islands of Japan
Introduced species. (Koyama 1989[2773]), and has been trapped occassionally in

At least 40 species of Tephritidae have been spread inten-California, but is not established theBe.dorsalis also ngtive
tionally or accidentally by man beyond their natural ranges. The to the Oriental Region, has been introduced to Hawaii and the
figures provided in Table 5 are undoubtedly underestimates; Mariana Islands. It was eradicated from the Ryukyu Islands of
there are other widespread species that may have been spreatfpan (Drew & Hancock 1994[1238]), and was introduced, but
by man, but we included only those for which there is strong €radicated in California. It is not present in Australia as was
historical or other evidence. The Australasian and Nearctic once reported (Drew 1976, Drew & Hardy 198&)frauenfeldi
Regions have the most tephritid species introduced from otherhas been introduced into northern Australia from.New Guinea
regions, both accidental and intentional. The Palearctic and(Drew 1976, Hooper & Drew 19898. latifrons native to the -
Neotropical Regions have been the largest sources of specie®riental Region, was introduced into Hawaii (E.J. Harris
introduced to other regions for weed biocontrol, and the 1989).B. oleaewas considered by Munro (1984) to be native
Palearctic and Oriental Regions have been the largest source® Africa and spread to the Mediterranean area and Canary
of species accidentally introduced to other parts of the world. Islands with cultivated olives. It also now OCCL.II'S In Indlq and
No species have been intentionally established in other regionsPakistan B. papayageanother native of the Oriental Region,
from the Oriental or Australasian Regions. Those regions havehas recently been introduced to Australia (Allwood 19%5).

a relatively depauperate fauna of Tephritinae species, whichtryoni, native to Australia, has been spread to New Guinea, New
predominantly breed in Asteraceae and have been the focus ofaledonia, Austral Islands, and Society Islands. It has been
most biocontrol efforts involving fruit flies. No species have eradicated from Easter Island and Western Australia (Hooper
been spread to other regions from the Australasian Region. & Drew 1989, Fisher 1994), and it has been trapped in Califor-

Species that have spread beyond their natural ranges or thaffia, butis not established theBe.zonatanative to the Oriental
have been released in other areas are listed below by genus ifRégion, was introduced to Mauritius, although reports that it
alphabetical order. Refer to White & Elson-Harris (1992) and occurs on Reunion were based on misidentifications (D.L.
Foote et al. (1993) for references if not stated below. Hancock, pers. comm.).
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Ceratitella tomentosanative to the Oriental Region, was was released in eastern Europe for weed biocontrol, but is not
released in Trinidad for weed biocontrol, but is not established. established (Turner 1996[4857H. bullanswas accidentally

Ceratitis malgassawvas reported from Puerto Rico by introduced from South America to the United States (Califor-
Steyskal (1982), but it has not been found since then andnia), South Africa, Australia, Europe, and the Middle East. It
apparently is not establishe@. capitata native to tropical is now among the most widespread tephritid species.

Africa, is now one of the most widely distributed fruit flies. It Eutreta xanthochaetanative to Mexico and Central

is established in the Mediterranean area, southern Africa, vari-America, was successfully introduced to Hawaii for weed
ous islands of the Atlantic and Indian Oceans, western Austra-biocontrol, and was released but did not establish in Australia
lia, Hawaii, Central America, and much of South America and South Africa (Freidberg & Mansell 1995, Turner
(Metcalf 1995). It was once widely established in eastern 1996[4857]).

Australia, but has not been collected there since 1931 (Per- Procecidochares alanand P. utilis, native to Mexico,
mkam & Hancock 1995). It has been introduced and eradicatedwere successfully introduced to Hawaii and Australia for weed
in southern Mexico (Hendrichs et al. 1983), northern Chile, biocontrol.P. utilis was also introduced to India, Nepal, New
and the United States (various times in Florida, Texas, andZealand, South Africa and China (Zhang et al. 1988, Kapoor
northern California). It has also been eradicated from southern1993, Freidberg & Mansell 1995, Turner 1996), and it has also
California several times, although a current infestation is being been released in Madeira.

treated, and Carey (1991, 1995) considers the recent infesta-  Rhagoletis completand R. cingulata(misidentifed as
tions to be the result of a single introduction (i.e., the recent indifferens Norrbom, pers. obs.) have recently beenintroduced
eradications were not completely successful). The populationfrom North America to Italy and Switzerland (Merz
in Bermuda is extirpated (Woodley & Hilburn 1994). Consid- 1991[3338], Duso 1991, Ciampolini & Trematerra 1992, Mani
erable recent molecular research has focused on differentiatinget al. 1994), whereaR. meigeniifrom the Palearctic Region,
the geographic populations Gf capitataand determining the  was introduced to northeastern North America prior to 1977
pathways of its spread (McPheron et al. 1995). (Norrbom, pers. obs.R. completandR. pomonellaanother

Chaetorellia acrolophiand C. australis native to the native of North America, extended their ranges to the west coast
western Palearctic Region, have recently been successfullyof the United States (Boyce 1929[583], Brunner 198Y).
introduced to North America for weed biocontrol (Turner conversanative to Chile, has been reported from Easter Island,
1996[4857]).Chaetorellia succinedas been accidentally in-  but it may not be established.
troduced to Oregon and California (E. Fisher, pers. comm.). Tephritis dilacerata a Palearctic species, has been re-

A specimen ofCraspedoxantha marginaliwas reported  leased in North America for weed biocontrol, but is not estab-
from Switzerland by Merz (1994), but this species does not lished.T. postica also a Palearctic species, has been released
appear to be established there (B. Merz, pers. comm.). recently in Australia (Turner 1996[4857]).

Dacus ciliatusnative to Africa, has been introduced to the Terellia fuscicornisand T. ruficauda both native to the
Middle East, southern Asia eastto Burma, and to Mauritius and Palearctic Region, were introduced to North America, the
Reunion. former only very recently (in California) (J. Schweikert, pers.

Dacus longistylusfrom Africa, has been reported from comm.).T. virens also from the Palearctic Region, was re-
India, Pakistan and Sri Lanka (Kapoor 1993), but these recordscently successfully introduced to North America for weed
are probably all misidentifications @. persicus(D.L.