WILLIAM L. PETERS A Revisz'on Of the

Leptophlebuidae of the

West Indies
(Ephemeroptera)

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY NUMBER 62




SERIAL PUBLICATIONS OF THE SMITHSONIAN INSTITUTION

The emphasis upon publications as a means of diffusing knowledge was expressed
by the first Secretary of the Smithsonian Institution. In his formal plan for the Insti-
tution, Joseph Henry articulated a program that included the following statement:
“It is proposed to publish a series of reports, giving an account of the new discoveries
in science, and of the changes made from year to year in all branches of knowledge
not strictly professional.” This keynote of basic research has been adhered to over the
years in the issuance of thousands of titles in serial publications under the Smithsonian
imprint, commencing with Smithsonian Contributions to Knowledge in 1848 and continuing
with the following active series:

Smithsonian Annals of Flight
Smithsonian Contributions to Anthropology
Smithsonian Contributions to Astrophysics

Smithsonian Contributions to Botany
Smithsonian Contributions to the Earth Sciences
Smithsonian Contributions to Paleobiology
Smithsonian Contributions to Joology
Smithsonian Studies in History and Technology

In these series, the Institution publishes original articles and monographs dealing
with the research and collections of its several museums and offices and of professional
colleagues at other institutions of learning. These papers report newly acquired facts,
synoptic interpretations of data, or original theory in specialized fields. Each publica-
tion is distributed by mailing lists to libraries, laboratories, institutes, and interested
specialists throughout the world. Individual copies may be obtained from the Smith-
sonian Institution Press as long as stocks are available.

S. DiLLoN RipLEY
Secretary
Smithsonian Institution



SMITHSONIAN CONTRIBUTIONS TO
ZOOLOGY

NUMBER 62

william L. Peters A Revision of the

Leptophlebiidae of the
West Indies

(Ephemeroptera)

SMITHSONIAN INSTITUTION PRESS
CITY OF WASHINGTON

1971



ABSTRACT

Peters, William L. A. Revision of the Leptophlebiidae of the West Indies
(Ephemeroptera). Smithsonian Contributions to Zoology, 62:1-48, 1971.—This
study is a revision of the West Indian Leptophlebiidae and is based on reared or
associated nymphs and adults. Three new genera, Farrodes, Careospina, and
Traverina are established; the genera Neohagenulus, Hagenulus, and Borinquena
are considered valid. Two subgenera, Borinquena sensu stricto and Austral-
phlebia, are established for Borinquena. Eleven new species are described, Far-
rodes hyalinus, F. grenadae, F. bimaculatus, Careospina hespera, C. minuta, C.
annulata, Hagenulus jamaicensis, H. morrisonae, H. rangelae, Traverina cuben-
sis, and Borinquena (A.) traverae. The phylogeny and relationships of the West
Indian genera are discussed.
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William L. Peters

Introduction

Sufficient collections of Leptophlebiidae are not
available from most parts of the world to contem-
plate species revisions of a genus or group of re-
lated genera. Especially, reared or associated
nymphs and adults are not available and are diffi-
cult to obtain, This study is rather unique as a
good quantity of leptophlebiid material is available
from the West Indies, including many associated or
reared nymphs and adults. While undoubtedly
more species of the West Indian Leptophlebiidae
are yet to be found and described, the present study
does provide an addition to the species revision of
the Neotropical Leptophlebiidae.

The term “West Indies” as used herein includes
all islands in the Caribbean Archipelago extending
from Florida in North America and Yucatan in
Central America to Venezuela in South America.
The term “Greater Antilles” includes Cuba, His-
paniola (Haiti and Dominican Republic), Jamaica,
and Puerto Rico, and the term “Lesser Antilles”
consists of an irregular chain of islands including
‘Trinidad between the Greater Antilles and South
America. Although the Bahamas are usually in-
cluded as the third group of islands in the West
Indies, no mayflies were available from the
Bahamas for study.

Traver (1938) published the only detailed study
of the Leptophlebiidae from any part of the West
Indies. From Puerto Rico she established two new
genera of the Leptophlebiidae—Neohagenulus with
three new species and Borinquena with two new
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species. The only other known leptophlebiid genus
from the West Indies is Hagenulus, which was
originally established by Eaton (1882) from female
imagos and a male subimago of a new species col-
lected in Cuba. Morrison (1919) questionably de-
scribed the nymphs of Hagenulus from Cuba and
later Traver (1938) discussed the possibility that
these nymphs were not Hagenulus. Until recently
Hagenulus was considered a wide-ranging genus
occurring in the West Indies and the Eastern
Hemisphere. As pointed out herein, Hagenulus is
restricted to the Neotropical region.

The following terms and procedures used in the
generic descriptions of the imagos and nymphs re-
quire further explanation. The lengths of the body
and fore wings of the male and female imagos are
given as the total observed variation within a genus.
Venational terminology used is as indicated in Fig-
ures 4 and 5. Each segment of the fore legs of the
male imagos is compared to the length of the fore
tibiae and expressed as a ratio; the average length
in millimeters of the fore tibiae is given in paren-
theses. In the figures of the labia of the genera, the
ventral surface is shown on the right-hand side of
the drawing, and the dorsal surface is shown on the
left.

The research on which this report is based was
supported by grants from the National Science
Foundation to the University of Utah, Salt Lake
City, and Florida Agricultural and Mechanical
University, Tallahassee, William L. Peters, Prin-
cipal Investigator. Specimens collected by the au-
thor in Jamaica were from a field trip supported by
a Grant-in-Aid of Research from the Society of the
Sigma Xi.
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TaBLE 1.—Verification of Mature Nymphs

Maxillary palpi Labial palpi Posterolateral
Denticles Length Length Length Length spines on
on segment segment segment segment  Denticles Abdominal abdominal
Genus Distribution labrum 2tol 3to2 2tol 3to2 on claws gills segments
Farrodes ......... Jamaica, 5 small, 115 1414 114 14-14 Progressively Long & slender 89
Cuba, =sized larger apically, (2 lamellae)
Grenada apical denticle
larger
Traverina . ...... Cuba 4-5 small, 115 1% little 1414 Progressively Platelike, 6-9
=sized longer larger terminated with
apically 3 filaments
(2 lamellae)
Careospina Cuba 4-5 small, 11 1% little % Progressively Long & slender 5 or 6-9
=sized longer larger (deeply
apically forked)
Neohagenulus . ... | Puerto Rico 4-5small, = 1634 little 4~V Progressively Long & slender 3-9
=sized longer larger (deeply
-114 apically forked)
Hagenulus .. ... .. Cuba, Haiti, 3-5small, =or little A Progressively Long & slender 59
Jamaica, =sized 115-2 longer larger (deeply
Puerto Rico ~less apically forked)
than 2
Borinquena . ... .. Puerto Rico, 2large, 114-115 1-15  little 14-15  Progressively Long & slender 6 or7-9
Dominica, =sized & longer larger apically, (1 lamella or
St. Lucia  1-3 small, apical denticle deeply
# sized larger forked
B.(Borinquena) .. | Puerto Rico Long & slender
(1 lamella)
B.(Australphlebia) | Dominica, Long & slender
St. Lucia (deeply forked)
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Keys to the Genera of the Leptophlebiidae from the West Indies
IMAGos

Apical two-thirds of penes of male genitalia divided, a ventral appendage arising from
apex of each penis lobe (Figures 73-78); ninth sternum of female entire (Figure 104).
Farrodes, new genus

Penes of male genitalia not as above (Figures 79-96); ninth sternum of female cleft (Figures
JO5-100) consovvommonorssopomonssss 58 yoms i 55§ MOMEFE§ 5 DBHSE 5 5 1 8 NG00 E § ¥ pRGWRG 5§ § 55 2

Terminal filament greatly reduced, with 6-7 segments (Figure 121); penes of male genitalia
without subapical, ventral spines (Figures 80-83) ................ Careospina, new genus
Terminal filament longer than cerci; penes of male genitalia with subapical, ventral spines
(Figures 79, 84-87, 89-96), except for Hagenulus morrisonae (Figure 88) .............. 3

Penes of male genitalia divided, basal half of penis lobes connected by a sclerotized mem-
brane (Figures 84-86); apex of costal projection of hind wings extending past apex of
wings (Figures 34-35, 87-42) ........ ... ... ... ... . ..o Neohagenulus

Penes of male genitalia divided, no sclerotized membrane connecting penis lobes (Figures
79, 87-96); costal projection of hind wings, if present, not extending past apex of wings
(Figures 16-17, 19-20, 44-45, 47-48, 50-51, 53-54, 56-57, 59-60, 62-63, 65-66, 68-71) .... 4

Apex of hind wings broad and angularly truncated (Figures 16-17, 19-20); male genitalia
as in Figure 79; female with a short ovipositor or egg guide extending to anterior margin
of abdominal segment 8 (Figure 111) ........................... Traverina, new genus

Apex of hind wings, if present, rounded (Figures 44-45, 4748, 50-51, 53-54, 56-57, 59-60,
62-63, 65-66, 68-71); male genitalia as in Figures 87-96; female with a well-developed
ovipositor or egg guide extending to at least anterior margin of abdominal segment 10
(Figures 114-120) . ...... ... ... 5

Cross veins in fore wings of female surrounded with dark clouds (Figures 46, 52, 55, 61); few
to many cross veins in fore wings of male surrounded with dark clouds (Figures 43, 49,

64) or fringed with darker color (Figure 58) ................................ Hagenulus
Cross veins in fore wings of male and female not surrounded with dark clouds (Figures
67:"12) isonoennssssssnieess s s SRamms 5 5 5 QUGAREDE § § BaMaRE £ ¥ 18 Hommas § 8s (Borinquena) 6
Hind wings present (Figures 68-71) ........................ B. (Borinquena, sensu stricto)
Hind wings absent . .................................. B. (Australphlebia) , new subgenus

MATURE NYMPHS

Abdominal gills on segments 1-7 alike, dorsal and ventral lamellae platelike and terminated
in three processes, with median projection longer than laterals (Figure 205).

Traverina, new genus

Abdominal gills not as above (Figures 204, 206-210); each lamella slender or deeply

forked ... .. s 2
Anterior margin of labrum fringed with an even or uneven band of hair (Figures 186,
188, 190) . ... i Hagenulus
Two even rows of hair on anterior margin of labrum (Figures 176, 181, 183, 192, 195) .... 3
Posterolateral spines on abdominal segments 3-9, spines progressively larger posteriorly.
Neohagenulus

Posterolateral spines on abdominal segments 5 or 6 to 9, spines progressively larger
POSIETIORIY: ... . . .5 v 565 s i s § ¥ 5 5680005 5 5 § 4G99 8 3 5 ¥ sEema 3 2 § Foon 5 @ Halaws 4 5 4
Two large, equal-sized denticles and sometimes 1 to 3 small unequal-sized denticles on
anteromedian emargination of labrum (Figures 193-194, 196) ........... (Borinquena) 5
Four to five small, equal-sized denticles on anteromedian emargination of labrum (Figures
177, 182) i e 6
Abdominal gills on segments 1-7 alike, each gill consists of 1 long, slender portion (Figure
D00) oo w5 v s 55 5§ e 5 § o PR 8 6§ SRV 44§ § S B. (Borinquena, sensu stricto)

Abdominal gills on segments 1-7 alike, each gill deeply forked (Figure 210).
B. (Australphlebia) , new subgenus
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6. Posterolateral spines on abdominal segments 8 and 9 (Figure 211); denticles on claws pro-
gressively larger apically except apical denticle much larger (Figure 197).

Farrodes, new genus

Posterolateral spines on abdominal segments 5 or 6 to 9 (Figure 212); denticles on claws

progressively larger apically (Figure 199) ....................... Careospina, new genus

La clave los generos de Leptophlebiidae de las Antillas
IMacos

1. Machos con los penes divididos en sus 24 apicales, y con un apéndice ventral naciendo del
4pice de cada l6bulo penial (Figuras 73-78); hembras con el noveno esternito abdominal
entero (Figura 104) ...........coiiiiiiiiiiiiiiiiiiiii i Farrodes, nuevo género

Machos con los penes en otra forma (Figuras 79-96); hembras con el noveno esternito
abdominal hendido (Figuras 105-110) ................ . ... .. iiiiiiiiiiai.. 2

2. Filamento terminal muy reducido, con 6-7 segmentos (Figura 121); machos con los penes
desprovistos de espinas ventrales subapicales (Figuras 80-83) ... Careospina, nuevo género
Filamento terminal mas largo que los ceros caudales; machos con los penes provistos de
espinas ventrales subapicales (Figuras 79, 84-87, 89-96), excepto en Hagenulus morrisonae
(Figura 88)

3. Machos con los penes divididos, mitad basal de los l6bulos peniales conectada por una
membrana esclerotizada (Figuras 84-86); 4dpice de la proyeccién costal de las alas
posteriores prolongada mis alld del dpice del ala (Figuras 34-35, 37-42). Neohagenulus
Machos con los penes divididos, l6ébulos peniales no conectados por una membrana
esclerotizada (Figuras 79, 87-96); la proyeccién costal de las alas posteriores, si existe, no
sobrepasa el dpice del ala (Figuras 16-17, 19-20, 44-45, 4748, 50-51, 53-54, 56-57, 59-60,
62-63, 65-66, 68-T1) ... ... ... ... ... 4

4. Apice de las alas posteriores amplia y angularmente truncado (Figuras 16-17, 19-20);
genitalia de los machos como en la Figura 79; hembras con un corto ovipositor que liega

hasta el margen anterior del octavo segmento abdominal (Figura 111).
Traverina, nuevo género
Apice de las alas posteriores (si éstas existen), redondeado (Figuras 4445, 4748, 50-51, 53-54,
56-57, 59-60, 62-63, 65-66, 68-71); genitalia de los machos como en las Figuras 87-96;
hembras con un bien desarrollado ovipositor que llega por lo menos hasta el margen
anterior del décimo segmento abdominal (Figuras 114-120) .......................... 5

5. Hembras con las nervuras transversales de las alas anteriores rodeadas por una manchita
oscura (Figuras 46, 52, 55, 61); machos con pocas o muchas nervuras transversales de las
alas anteriores rodeadas por manchitas oscuras (Figuras 43, 49, 64) a bordeadas por un

color mas oscuro (Figura 58) ............ ... ... ... ... ... ... Hagenulus
Machos y hembras con las nervuras transversales de las alas anteriores no rodeadas por
manchitas oscuras (Figuras 67, 72) ................... ... ...l (Borinquena) 6

6. Alas posteriores presentes (Figuras 68-71) .................. B. (Borinquena, sensu stricto)

Alas posteriores ausentes ........................... B. (Australphlebia), nuevo subgénero

NINFAS MADURAS

1. Branquias abdominales de los segmentos 1-7 iguales, con sus lamelas dorsal y ventral en
forma de liminas lanceoladas, y terminadas en tres procesos, el del medio mas largo

que los laterales (Figura 205) ................................ Traverina, nuevo género
Branquias abdominales de otra forma (Figuras 204, 206-210); cada lamela muy delgada u
hondamente bifurcada ............ .. ... ... ... 2

2. Margen anterior del labro provisto de una franja de pelos pareja o dispareja (Figuras 186,
LB, BOY . o o3 vy o 5 sigsese 5 5 500806 3 1 3 SE0S00.E o w5 5 » e # » sisomnanen o o Hagenulus
Margen anterior del labro con dos hileras parejas de pelos (Figuras 176, 181, 183, 192, 195).

3
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Segmentos abdominales 3-9 con espinas posterolaterales, éstas progresivamente mayores.

Neohagenulus
Segmentos abdominales 5 6 6 hasta el 9 con espinas posterolaterales, éstas progresivamente
DIAYOTES . .. ..ttt itm ittt et et e e e e e e 4

Dos denticulos grandes de tamafio igual y algunas veces de uno a tres mds, pequefios y
disparejos, en la emarginacién dntero-media del labro (Figuras 193-194, 196).

. (Borinquena) 5

De 4 a 5 denticulos pequefios e iguales en la emarginacién dntero-media del labro (Figuras
177, 1B L e 6
Branquias abdominales de los segmentos 1-7 iguales, cada branquia de forma alargada y
delgada, no bifurcada (Figura 209) ...................... B. (Borinquena, sensu stricto)

Branquias abdominales de los segmentos 1-7 iguales, cada una hondamente bifurcada

(Figura: 210) oo v vve v wvmvion o v o o sioi v s

......... B. (Australphlebia), nuevo subgénero

6. Segmentos abdominales 8 y 9 con espinas posterolaterales (Figura 211); denticulos de las
garras progresivamente mayores hacia el dpice, excepto el denticulo apical que es mucho

mayor (Figura197) .....................

Farrodes, nuevo género

Segmentos abdominales 5 6 6 hasta el 9 con espinas posterolaterales (Figura 212); denticuios
de las garras progresivamente mayores hacia el dpice (Figura 199).

Farrodes Peters, new genus

Ficures 6-14, 73-78, 97, 104, 122-124, 139, 148, 157, 166, 176—
177, 197, 204, 211

ImAGo.—Length of male: body, 4.2-5.5 mm.; fore
wings, 4.0-6.2 mm. Length of female: body, 4.2-5.8
mm.; fore wings, 5.2-5.6 mm. Eyes of male meet on
meson of head, upper portion of eyes on short stalk,
lower portion of eyes two-thirds length of upper
portion; eyes of female separated on meson of head
by a length 4 times maximum width of an eye.
Wings (Figures 6-14) : vein R, of fore wings forked
one-third of distance from base to margin; vein
MA forked more than half of distance from base to
margin, fork asymmetrical; vein MP forked less than
half of distance from base to margin, fork sym-
metrical; cubital area as in Figures 6, 9, and 12;
cross veins few. Costal projection of hind wings
acute, short, and well developed (Figures 7-8, 10—
11, 13-14), apex located half to more than half the
distance from base; apex of wings broad and an-
gularly truncated (Figures 7-8, 10-11, 138-14) ; cross
veins few. Legs: ratios of segments in male fore legs,
0.45: 1.00 (2.30 mm.): 0.05: 0.36: 0.27: 0.11: 0.07.
Claws of a pair dissimilar, one apically hooked
(Figure 97), other obtuse, padlike. Male genitalia
(Figures 73-78) : segments 2 and 3 of forceps short,
basal segment of forceps narrow, strongly bowed;
styliger plate deeply cleft apically and extends pos-
teriorly dorsal to forceps (Figures 73-78); apical
two-thirds of penes divided, a ventral appendage
arising from apex of each penis lobe as in Figures

Careospina, nuevo género

73-78. Ninth sternum of female entire (Figure
104) . Terminal filament longer than cerci.

MaTure NympH.—Head prognathous. Antennae
214, times maximum length of head. Mouthparts
(Figures 139, 148, 157, 166, 176-177) : dorsal hair
on labrum as in Figure 176; submedian and antero-
lateral areas of hair ventrally; 5 equal-sized denti-
cles on anteromedian emargination (Figure 177).
Clypeus as in Figure 176. Left mandible as in Fig-
ure 166. Lingua of hypopharynx with well-
developed lateral processes (Figure 157), anterior
margin deeply cleft; superlingua of hypopharynx
as in Figure 157, with a row of hair along anterior
margin. Segment 2 of maxillary palpi one and one-
third length of segment 1; segment 3 one-third to
half the length of segment 2, triangular; a V-shaped
ridge near the ventral, inner anterolateral margin
of maxillae; hair on maxillae as in Figure 148.
Labium as in Figure 139; segment 2 of palpi equal
to one and one-third length of segment 1; segment
3 one-third to half the length of segment 2, trian-
gular; paraglossae ventral to glossae. Fine hair on
anterolateral margins of prothorax only. Legs (Fig-
ure 197) : claws apically hooked, denticles on claws
progressively larger apically except apical denticle
much larger. Gills (Figure 204) : gills on segments
1-7 alike; each portion of gills long and slender.
Posterolateral spines on abdominal segments 8-9,
spines progressively larger posteriorly. Terminal
filament slightly longer than cerci.

EtymoLocy.—Genus is named for Dr. Thomas
H. Farr, Institute of Jamaica, Kingston, who has
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greatly contributed to and encouraged my work on
the West Indian Leptophlebiidae.

Type Species—Farrodes hyalinus Peters, new
species.

DiscussioN.—Farrodes, new genus, can be distin-
guished from other West Indian genera of the
Leptophlebiidae by the following combination of
characters. In the imagos (1) a ventral appendage
arises from the apex of each penis lobe of the males
(Figures 73-78), (2) the base of vein ICu, of the
fore wings does not connect with vein CuP (Figures
6,9, 12), and (3) the hind wings are well developed
and each has a short, well-developed costal projec-
tion (Figures 7-8, 10-11, 13-14). In the nymphs
(1) the denticles on the claws are progressively
larger apically, except the apical denticle is much
larger (Figure 197), (2) 5 equal-sized denticles are
present on the anteromedian emargination of the
labrum (Figure 177), and (3) posterolateral spines
are present on abdominal segments 8-9 (Figure

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

211) . Farrodes can be distinguished from all gen-
era of the Leptophlebiidae by the following com-
bination of characters. In the imagos (1) the fork
of vein MP of the fore wings is symmetrical (Fig-
ures 6, 9, 12), (2) the base of vein ICu, of the fore
wings does not attach to vein CuA or CuP (Figures
6, 9, 12), (3) the tarsal claws of a pair are dis-
similar, one is apically hooked while the other is
obtuse, padlike (Figure 97), and (4) the styliger
plate of the male imagos is deeply cleft apically and
extends posteriorly dorsal to the forceps (Figures
73-78). In the nymphs (1) abdominal gills on
segments 1-7 are alike and each portion of the gills
is long and slender (Figure 204), (2) the denticles
on the claws are progressively larger apically ex-
cept the apical denticle is much larger (Figure
197), (3) 5 equal-sized denticles are present on the
anteromedian emargination of the labrum (Figure
177), and (4) a V-shaped ridge is present near the
ventral, inner anterolateral margin of the maxillae
(Figure 148).

Key to the Species of Farrodes Peters, new genus
Imacos

Thorax of male buff, sutures lighter; a large, longitudinal, dark brown band on pleura of
thorax of female subimago; ventral appendages on penes of male as in Figures 75-76;

Grenada o« soiwn vz s v s s oo 5 EERE 3 F EOISEGT S E S HSVRE E § 5 F. grenadae, new species
Thorax of male brown, sutures lighter; no darker bands on pleura of thorax of female;
appendages on penes of male as in Figures 73-74, 77-78 ............................. 2

Submedian, dark brown maculae near anterior margin on terga 2-6 of male; femora of legs
of female uniformly pale; ventral appendages on penes of male as in Figures 77-78; Cuba.
F. bimaculatus, new species

Terga 2-6 of male without submedian maculae; apex of femora of lcgs of female darker
brown than remaining portion of femora; ventral appendages on penes of male as 1n
Figures 73-74; Jamaica ...................... ..., F. hyalinus, new species

MATURE NYMPHS

Posterior margin of abdominal terga 1-8 with a narrow darker band (Figure 211); Jamaica.
F. hyalinus, new species

Abdominal terga 1-8 uniformly dark brown; Grenada ........... F. grenadae, new species

Clave para las Especies de Farrodes Peters, nuevo género
ImAGos

Machos con el térax de color amarillo pajizo, con las suturas mas claras; subimagos hembras
con una faja grande y longitudinal, pardo-oscura, en las pleuras del térax; apéndices
ventrales en los pencs del macho como en la Figuras 75-76; Grenada.

F. grenadae, nuevo especie

Machos con el térax de color pardo, con las suturas mas claras; hembras sin fajas oscuras
pleurales; apéndices cn los penes del macho como en las Figuras 73-74, 77-78
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2. Macho con manchas pardo-oscuras submedianas cercanas al margen anterior de los tergitos
2-6; hembra con los fémures uniformemente palidos; apéndices ventrales en los penes del

macho como en las Figuras 77-78; Cuba

................ F. bimaculatus, nuevo especie

Macho sin manchas submedianas en los tergitos 2-6; hembra con el ipice de los fémures de
un color pardo mas oscuro que el resto del segmento; apéndices ventrales en los penes del

macho como en las Figuras 73-74; Jamaica

.................. F. hyalinus, nuevo especie

NINFAS MADURAS

1. Margen posterior de los tergitos abdominales 1-8 con una estrecha banda oscura; Jamaica.

F. hyalinus, nuevo especie

Tergitos abdominales 1-8 uniformemente pardo-oscuros; Grenada.

Farrodes hyalinus Peters, new species

Ficures 6-8, 73-74, 97, 104, 139, 148, 157, 166, 176-177, 197,
204, 211

MALE 1MAGO (in alcohol) .—Length: body, 4.4—
5.0 mm.; fore wings, 4.6-5.0 mm. Upper portion of
eyes and stalks brown, lower portion black. Head
light brown. Base of ocelli black, remainder white.
Thorax and coxae of legs brown, sutures paler.
Prothoracic and mesothoracic legs pale, apex of
femora light brown; metathoracic legs pale, apex
of femora brown. Wings (Figures 6-8): longitudi-
nal veins of fore and hind wings light brown, cross
veins paler; membrane of fore and hind wings
hyaline, except distal third of cells C and Sc of fore
wings translucent, and base of wings brown. Ab-
domen: segments 1-6 hyaline washed lightly with
brown, posterior margin of terga 1-6 with a narrow
black band, terga 3-6 with a narrow, black, longi-
tudinal streak; spiracles and tracheae black on seg-
ments 1-8; segments 7-9 opaque, terga 7-9 washed
with dark brown, sterna 7-9 paler. Genitalia (Fig-
ures 73-74) : basal half of forceps segment 1 brown,
remainder of forceps and penes paler. Caudal fila-
ments pale.

FEMALE 1MAGO (in alcohol) .—Length: body, 4.2—
4.4 mm.; fore wings, 5.2-5.6 mm. Eyes black. Head
brown. Color of thorax and legs as in male imago,
except apex of metathoracic femora light brown.
Wings: longitudinal and cross veins of fore and
hind wings brown, membrane hyaline. Abdomen:
brown, posterior margin of segments 1-8, spiracles
and tracheae darker. Caudal filaments light brown.

MATURE NYMPH (in alcohol) .—Head brown,
venter paler. Thorax brown, sterna paler, lateral
margins of terga black. Legs pale, markings as in
male and female imagos. Abdomen brown, sterna
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paler, markings as in Figure 211. Gills gray, tracheae
black. Caudal filaments pale.

Holotype male imago, Jamaica: Trelawny Parish,
Martha Brae River, Good Hope, 23-24 September
1963; allotype female imago: same data as for holo-
types; paratopotypes: 33 male imagos, 16 female
imagos, 49 male subimagos, 38 female subimagos,
20 nymphs. All types were collected by W. L. Peters
and T. H. Farr and are in alcohol. Four male imag-
inal, two female imaginal, six male subimaginal,
five female subimaginal, and four nymphal para-
topotypes were deposited in each of the collections
of National Museum of Natural History, University
of Utah, and Institute of Jamaica. Holotype, allo-
type, and remaining paratopotypes have been
deposited in the collections of Florida A & M
University.

EtymoLocy.—Latin hyalinus, meaning transpar-
ent.

DiscussioN.—Farrodes hyalinus can be distin-
guished from the other two described species of
Farrodes by the following characters. In the imagos
(1) the shape of the ventral appendages on the
penes of the male imagos is as given in Figures 73—
74, (2) the basal half of forceps segment 1 of the
male genitalia is brown, remainder of forceps is
paler, and (3) the color pattern on the abdominal
terga of the male and female imagos is as given in
the descriptions. In the nymphs (1) a narrow dark
brown band is present on the posterior margin of
abdominal terga 1-8 (Figure 211), and (2) the
apex of the femora of the prothoracic and meso-
thoracic legs is dark brown. The nymphs and adults
of F. hyalinus are associated by rearing.

Mature nymphs are found among submerged
plants near the banks of the river. The nymphs of
F. hyalinus emerge at dusk. Subimagos molt at sun-
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rise and mating occurs in the morning in full sun-
light.

Farrodes grenadae Peters, new species
Ficures 9-11, 75-76, 122-123

MALE 1MAGO (in alcohol) .—Length: body, 4.2
mm.; fore wings, 4.0-4.2 mm. Upper portion of
eyes, stalks, and head buff, lower portion of eyes
black. Base of ocelli black, remainder white. Thorax
and coxae of legs buff, sutures paler. Remainder of
legs pale, except apex of metathoracic femora
brown, and a brown macula on outer surface of
metathoracic femora. Wings (Figures 9-11) : longi-
tudinal veins of fore and hind wings buff, cross
veins paler; membrane of fore and hind wings
hyaline, except distal third of cells C and Sc of fore
wings translucent. Abdomen: segments 1-7 hyaline,
terga 1-7 washed with dark brown as in Figures
122-123, remainder of terga 1-7 and sterna 1-7
washed with light buff; spiracles and tracheae dark
brown on segments 1-8; segments 8 and 9 opaque,
terga 8 and 9 uniformly washed with buff, sterna
8 and 9 paler. Genitalia (Figures 75-76): buff.
Caudal filaments pale.

FEMALE 1MAGo.—Unknown.

FEMALE suBIMAGO (in alcohol) .—Length: body,
3.8-4.5 mm.; fore wings, 4.5-4.7 mm. Eyes black.
Head light buff. Thorax buff, sutures, sterna, and
prothorax paler; submedian, oblique, dark brown
bands on notum of prothorax, lateral margins of
prothoracic notum dark brown; a large, longitudi-
nal dark brown band on pleura of thorax. Legs:
buff, color markings as in male imago, except the
brown macula on outer surface of metathoracic
femora smaller. Wings: color as in male imago.
Abdomen: buff, terga 1-9 washed with dark brown
as terga 1-7 of male imago. Caudal filaments pale.

MATURE NYMPH (in alcohol) .—Head brown,
venter paler. Thorax brown, venter paler, lateral
margins of prothoracic notum darker. Legs pale,
color markings as in male imago. Abdomen brown,
sterna paler. Gills gray, tracheae black. Caudal fila-
ments pale.

Holotype male imago, Grenada: Balthazar, 7
August 1963; paratopotypes: 10 male imagos, 107
male subimagos, 89 female subimagos; paratypes: 1
nymph, Grenada: Great River, Balthazar, 8 August
1963; 1 male imago, 6 male subimagos, 2 female

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

subimagos, Grenada: 2 miles east of Lago Grand
Etang, 8 August 1963. All types were collected by
O. S. Flint, Jr, and are in alcohol. Three male
imaginal, 20 male subimaginal, and 15 female sub-
imaginal paratopotypes were deposited in each of
the collections of Florida A & M University and the
University of Utah; the remaining types were de-
posited in the collections of the National Museum
of Natural History.

EtyMoLocy.—Species is named for the island of
Grenada.

DiscussioN.—Farrodes grenadae can be distin-
guished from the other two described species of
Farrodes by the following characters. In the imagos
(1) the shape of the ventral appendages on the
penes of the male imagos is as given in Figures 75—
76, (2) forceps segment 1 of the male genitalia is
entirely buff, and (3) the color pattern on the ab-
dominal terga of the male and female imagos is as
given in the descriptions and Figures 122-123. In
the nymphs (1) abdominal terga 1-8 are uniformly
brown, and (2) the prothoracic and mesothoracic
legs are entirely pale. The nymphs and adults of
F. grenadae are associated by the developing wing
pads and color markings on the metathoracic legs
of the nymphs collected from the same locality as
the adults.

Farrodes bimaculatus Peters and Alayo, new
species
FIGUREs 12-14, 77-78, 124

MALE MAGo (in alcohol) .—Length: body, 5.5
mm.; fore wings, 6.2 mm. Upper portion of eyes
and stalks brown, lower portion black. Head brown,
base of ocelli brown, remainder white. Thorax and
coxae of legs brown, sutures paler, carinae darker.
Prothoracic, mesothoracic, and metathoracic legs
pale. Wings (Figures 12-14) : longitudinal veins
and membrane of fore and hind wings hyaline.
Abdomen: tergum 1 hyaline, lateral margins
washed with dark brown, terga 2-6 hyaline, poste-
rior margin with a narrow, transverse, dark brown
band, submedian, dark brown maculae near ante-
rior margin on each segment, spiracles and tracheae
dark brown, tergum 7 light brown, darker brown
markings similar to those of female as in Figure
124, terga 8 and 9 dark brown; sterna 1-7 hyaline,
sterna 8 and 9 dark brown. Genitalia (Figures 77—






