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ABSTRACT.— The eggs of E. marcellinus are unsculptured except for a pattern of numerous, incised small circles. Three larval morphs were observed:
blue-green, pale brown and black. Pupation may last 7-10 days or there might be pupal diapause which is broken by moisture. The only known food
plant is Oxandra lanceolata, a tree which is mostly common in the central and western parishes. The only known breeding site is at Rozelle in the
eastern parish of St. Thomas, but indications are that other sites are likely to occur in central Jamaica.
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The earliest record of this Jamaican endemic swallowtail was
a 1725 illustration by Sloane (Brown and Heineman, 1972). The
taxonomic work on the species is extensive, with both generic
and specific names undergoing changes. Eurytides marcellinus
(Doubleday) is now the most commonly used name.

This species has generally been uncommon, although high
numbers have occasionally been recorded (Lewis, 1954; Brown
and Heineman, 1972; Riley, 1975; Collins and Morris, 1985).
When numbers are very high, there might be migration across the
island, and these migrants are usually males (Collins and Morris,
1985).

Walker (1943) reported that large numbers swarmed over the
Liguanea Plains in 1924; numbers then remained very low for
several years and Avinoff (pers. comm. to Walker) suggested that
it might have become extinct by late 1930's. However, thousands
swarmed through Kingston and St. Andrew in the 1940's and
1950's (Anon., 1945; Lewis, 1951, 1953, 1954).

Eurytides marcellinus is now regarded as a vulnerable species
(Collins and Morris, 1985), the major conservation problem being
pressure on the only breeding site identified to date.

The current paper describes some aspects of the biology and
ecology, including the immature stages, pupal diapause, popula-
tion distribution, the occurrence of breeding sites and conserva-
tion of the species.

THE IMMATURE STAGES

EGG: Fair (1982) observed eggs occurring singly, on the under-
surfaces at the edge of leaves of the foodplant. Recently laid eggs
were grey-white, translucent and measured 0.8 to 0.9mm in
diameter. Turner (cited in Collins and Morris, 1985) reported the
eggs as being pale brown, becoming black prior to hatching. It is
likely that the eggs so described by Turner were older than those

observed by Fair (1982). The eggs are unsculptured except for a
pattern of numerous, incised small circles.

LARVA: Three larval morphs were collected at Rozelle (parish
of St. Thomas) in June 1992; these were blue-green, pale brown
and black (Fig. 1). Turner (cited in Collins and Morris, 1985)
recorded the blue-green morph and Fair (1982) described the
black morph. All morphs have a tan-coloured head capsule. Two
collars (an anterior black and posterior white) are at the anterior
margin of the prothorax, bordering the head capsule. The body
length of the fifth instar ranged between 20 and 30mm (n = 9).

The following description of the black larval morph is largely
from Fair (1982). The body of the caterpillar is mid-dorsally
black, bordered on each side by a conspicuous white stripe each
of which is in turn bordered ventrally by a somewhat broader,
pale brown stripe. These pale brown stripes shade rather abruptly
to black on the thoracic region and are bordered ventrally by
white. Lateroventrally, pale yellowish green ground color, with a
pale white stripe margining the lateroventral region just above the
thoracic and abdominal legs. Thoracic legs, prolegs and ventral
region are pale green. The thoracic region is slightly swollen,
osmeteria present but apparently seldom emitted. All segments are
covered with numerous short, pale brown setae.

The only larval food-plant recorded to date is Oxandra
lanceolata (Sw.) (Annonaceae). This larval foodplant is found in
woodland on limestone and the adults have been observed
primarily in these habitats, for example in Rozelle, St. Thomas
(Turner, cited in Collins and Morris, 1985).

Larvae are solitary and were found on the upper surfaces of the
leaves or on stems in the field. They were generally about l-2m
above the ground. In the laboratory, larvae ate only the very
young leaves of O. lanceolata and did not accept the mature ones.
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Fig. 1. (a) Adult E. marcellinus; (b) prepupa; (c & d) pupa; (e, f, & g) fifth instar larvae: blue-green, pale brown, and black morphs. Scale bar = 1cm.

PUPAE: The pupa is dark brown, smooth and has no processes
(Fig. 1). The lack of thoracic processes is a feature different from
other members of the marcellus group (West, 1987).

In the laboratory, larvae pupated on the underside of the leaves.
In nature, larvae pupated in the soil (M. Hodges, pers. comm.).
Pupae were kept in plastic rearing chambers 30cm wide and
10cm high, at 29-32°C. Moisture was provided by placing wet
tissue paper in the container; pupae were not in contact with the

wet paper.
Adults emerged within 7-10 days (n = 5). One pupa diapaused

and emerged after 4 months; emergence occurred only after this
pupa was placed in contact with the wet tissue paper. The
response of diapausing pupae to moisture might explain the
appearance of adults after periods of rainfall. Under the tropical
conditions, moisture level is likely to be more important in the
control of diapause than changes in temperature.
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Table 1. Dates on which E. marcellinus adults were recorded from Discovery Bay area (Discovery Bay to Duncans). An asterisk (*)
indicates multiple sightings: others are single sightings or single collections.

Dates of sightings or collections of E. marcellinus
in the Discovery Bay area

1982

May 11*
12*
13*
14*
15*
16*
17*

1983

April 1 1
13
15

June 20*
21*
22*
23*

Oct. 18

1984

June 1 1
12
15
16
20

Sept. 25

1985

Aug. 21

1989

Sept. 2

1992

May 31

Oct. 8

ECOLOGY

E. marcellinus can maintain low populations for long periods,
but numbers get very high occasionally (D'Abrera, 1981). During
population explosions, there is migration, especially of the males
(Collins and Morris, 1985).

In the 1940's, the butterfly appeared periodically and in the
1950's, the usual flight period was in May-June (Lewis, 1954).
According to Riley (1975), adults can be seen in May to June and
Collins and Morris (1985) reported two broods in May to July
and September. Lewis (1953) observed major flights, lasting a
few days, in Kingston, but such flights have not been observed
since.

In more recent times, single adults have been recorded in Troy
in the parish of Trelawny (1987); in the parish of St. Catherine,
Pennington (October 1991) and Point Hill (July 1992), (B.
Freeman, pers. comm.); and Mona, parish of St. Andrew, in
October 1991. In the Discovery Bay area (Discovery Bay to
Duncans) of St. Ann and Trelawny, single adults as well as major
flights have been observed (Table 1).

Prior to the 1960?s, records indicate that the range of the
butterfly was Kingston, St. Andrew and St. Elizabeth (Brown and
Heineman, 1972), St. James (Lewis, 1954), Trelawny (Bengry,
1955). Riley (1975) reported that the species is widespread but
uncommon. The recent record in Trelawny and St. Ann should
therefore not be surprising.

According to Turner (cited in Collins and Morris), O. lance-
olata is absent from most of the island and is restricted mainly to
the area around Rozelle in St. Thomas; consequently, a conserva-
tion problem arises due to the likelihood of the forests there being
destroyed. This, however, is contrary to the findings of Adams
(1972), who found the plant occurs mostly in the central and
western parishes (where most of the limestone deposits of
Jamaica occur). This plant has been recorded from the limestone
forests of the Discovery Bay area; at the Institute of Jamaica are
specimens collected in St. Ann, 3km east of Rio Bueno, and

Trelawny, 2.5km west of Rio Bueno.
Based on the assumption that the larval food is restricted to St.

Thomas. Collins and Morris (1985) concluded that the migrating
adults are doomed to reproductive failure; however, considering
that the food is widespread, it is likely that this reproductive
failure is lower than that suggested. Moreover, no mass migration
has been recorded from the St. Thomas area for the last two
decades: hence the regular occurrence of individuals in the
parishes of St. Catherine, St. Ann, and Trelawny, as well as the
presence of larval food plant in these areas, indicate the existence
of breeding populations in central and northern Jamaica. Several
adult were recorded in Greenwood, St. James in 1954 in the
absence of a major flight from the eastern population (Lewis,
1954). If migrating adults from St. Thomas are mostly males
(Collins and Morris, 1985), then these other populations would be
expected to be self-sustaining.

Further studies on the biology and ecology of the species are
necessary; pupal diapause, larval polymorphism, and the signifi-
cance of migration are concepts which are of tremendous interest.
The breeding site at Rozelle is the only one confirmed, but the
distribution of the larval food plant, the utilization of this
resource, and the occurrence of other breeding sites need to be
better understood before appropriate conservation strategies can
be developed.
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Masticodendron. 94

Murraya, 55

Musa, 85, 94

Ocolea, 85, 89

Operculina, 82

Opunlia 45

Oxandra, 151

Pach\-stach\s< 89

Panicum. 13

Passiflora, 92

Pithecellobium, 94

Philodendron. 13, 85

Pilea. 85

Finns, 90

Poncirus, 55

Pongamia, 55

Psophocarpus, 89

Puya, 133

Quercus, 143

Robinia, 42

Saccharum, 94

Senecio, 20

Severinia. 55

Spaihiphy!lnm, 13

Thouindium. 94

Urena, 89

Welfia. 13

Huancavelica (Peru). 131

Hyalurga, iv

Hylf phyla, 105
Hymenoptera, 56, 65. 89

Ageniaspis, 56

Ascotolitvc, 56

Bracon. 56

Campanotus. 90

Chrysonotomyia, 56, 89

Cirrospilus. 56

Citrosticus. 56

Closierocerus, 56

Elasmus. 56
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Eurytoma. 56
Hokopelte. 56

Kratosysma, 56
Microbracon, 56

Oencynus, 89

Pleutotroppopsis, 56
Pnigalio, 56
Semielacher. 56

Stfrtomesius, 56
Sympiesii, 56
Teleopterus. 56

Telraslichits. 56
Trichogramma. 65
Zaommomentedon. 56

Hypanarlia, 103

#».<™i, 22, 24
Hypeninae. 24

tfvpna, 103
Hypohabta, 1

Hypolimnas. 18, 74-75
Hypolimnini. 103

Hypolycaena. 73, 76
Hypotacha, 22, 24
Hypsinae. 142

IFTOER, D. C., 37

immatures, 4(1)-BI, iv, 1-2, 13, 29.

42. 53, 65. 83-87, 133. 143-
144

India, 50-52, 54. 56
Indonesia, iv. 2-6. 50-51. 56

Ipidecla, 96. 104
Iran. 51
Iraq, 51

Issoria, 18
Ithomiinae. 96. 102

Itunina, 102
Ivory Coast, 50-51

Jalapa (Mexico), 143

Jalisco (Mexico), 31, 33, 36, 94, 96
Jamaica. 29. 37-38. 83, 151-153
Jamaican kite swallowtail, 151
Japan. 50-52. 55-56

Java. 3. 6
JOHNSON. K., 31. 107

Jujuy (Argentina), 1 1 2
Jum'n (Peru). 131

Junonia, 24, 37, 70, 74-76. 103
Kakamega, 67-70, 73

Kampala (Uganda). 80-81
Kampuchea. 51

Kedesles, 75
Kenya, 4(2)-Fl, 7-9. 17-21. 67. 69

Klaufera, 113. 117

Korea. 51
Lachnocnema. 23, 24. 73. 76
Lachnoptera, 74

Laelia, 18, 23, 24
Lake Manyana, 23-24

Lake Naivasha, 18. 23-24. 69-70, 75
Lake Nakura, 69-70
Lake Victoria. 67

Lampides, 24

Lampides, 76
Lampidini. 104

Lara (Venezuela). 130
Larentiinae. 17. 23, 142

larva, 4(1 )-BI, iv. 1-2. 14. 29, 42, 50,
53. 82. 84-86, 133, 144. 151-
152

larval forms. 82
larval morphology, 29

larval polymorphism, 151
Lasaia, 98. 104
LASIOCAMPIDAE. 18.24. 142

Lauraceae. 55, 85, 89, 147
Leeward Islands, 45
Lesummosae. 42. 55. 78. 85. 94

LEMAIRE. C. 39. 147

Lepidochrysops. 72, 76
Leptocircini, 102

Leptocirciti. 102

Lfptomvrina, 76
Leplophobia. 102

Lepmsia, 69. 75

Leplotes, 24, 38, 73, 75-76, 104
Lfi-ema. 105
Leitcophlebia. 4

Lexias, 4(1)-BI

Libythta. 74

Libylheana, 104
LIBYTHEIDAE. 74

Libytheinae. 104

life history. 14.49,83. 133, 143. 151
LIMACODIDAE. 18. 23, 142
lizards, 90
LLORENTE-BOLSQUETS. J.. 31
Laos, 5 1

LODL. M., 3

Loranthaceae, 55
Loreto (Peru), 131

Loxostege, 23

Lycaeneslhes, 24
LYCAEMDAE. 18, 22-24. 37, 69,

73. 75-76. 95. 98-99. 104,
107

Lycaenopsini. 104
Lycorea. 102

LYMANTRIIDAE. 17. 18. 24
Macroglossinae. 3. 4

Macroglossum, 4, 68
Madagascar. 9. 67

Maenas. 24
Malay Peninsula. 3. 132

Malaysia, 4(1)-BI, 1-3. 47, 51, 132

-Malvaceae, 85. 89
Mamestra. 8

Manataria, 103

Marantaceae, 13, 14
Mariana Is.. 51
Marpesia, 104

Marpesiini. 104
Marumha. 4

Masai Mara. 18, 21. 67, 69. 70, 72.
75

mating behavior, 106

Megacorma, 4, 5

Meganoton. 4, 5

MEGATHYMIDAE, 66
Melanis. 96. 104

Melitaeini, 103
Mel/ana, 98. 105

Memphis. 26-27. 103, 127-131. 139

Memphis salinasi n. sp., 127
M&ida (Venezuela). 129

Mesoamerica, 99, 139, 147
Meslm, 104

Mtlisella. 73

Mexico, 1-2, 31. 33-36, 39-43, 66,
93. 127. 147

Michaelus. 104
Michoacan (Mexico). 93-96. 99

Micragrotis. 1

Micraxylia, 7, 18. 25
Micraxylia brosi n. sp., 7

Microtia, 103
MJELKE. O. H. H.. 123

migration. 151, 153
mimicry, 77

Mimosaceae, 85, 89

Minatrytnon, 104
MINNO. M. C.. 65
Miocene, 1 14

Modi, 18, 24
Mombasa. 23

monarch butterfly. 150
Mongolia. 9

Monoctenia. iv
Mania. 73, 75

Moraceae. 94
Morelos (Mexico). 43. 94-96

Morphinae, 103
Morpho, 103

morphology. 53. 133. 136-137
mosquito control, 122
moths, 3. 7. 16, 39. 45. 47, 49. 82.

132. 133. 142, 143. 147
Mt. Aberdare. 18, 21. 23-24
Ml. Kenya, 17-20, 23

Mt. Kinabalu. 6
Mullerian mimicry, 77, 78
Musaceae. 85. 94

Myanmar. 5 1
Mylothris, 73, 75-76

Narfflo (Colombia), 111

MUCKS, 98. 105

Nalhalis, 102
Nayarit (Mexico), 31, 33-36, 93

Nearctic, 4(1)-BC, 4(2)-BC, iv, 2.
38-39, 42, 45, 49 51, 54-55
57. 65. 122, 145

Neckeraceae. 13
i\eocoenvra. 76

Neophasia. 4(1)-BC
Neoslichtis, 10

Neotropical, 13. 15. 26-27. 29. 31-
40. 42-43, 45. 83. 92-96, 99-

100. 109-114. 116-120, 127.
129-130. 133. 139-141. 143-

145. 147-148. 151-153
Nepal. 5 1

Nephele, 4
Nepheronia. 73. 75

Neptidopsis. 74. 76
Neptis, 74. 76

Neromia, 23
Nessaea, 140
Nelrobalane. 73

Neuroptera. 57
Chrysopa, 57

New Guinea, 50
NEWPORT, M., 132

Ngorongoro. 22-24
Nicaragua. 36. 1 1 1

Nigeria, 50-51, 78
Nisoniades, 105

NOCTUIDAE. 4(2)-BI. 7. 17-18.
22-24. 142

Noctuinae, 7, 25

Nonh America, 49
North Yemen, 51

NOTODONTIDAE. 10. 17. 24. 142

Nyctflius. 98, 105
NYMPH ALIDAE. 4(1)-FI, 4(1)-BI,

4(2)-FC. 4(2)-FI. iv, 2, 13,
18. 23-24. 26-27, 31, 74-77,
92. 95-96. 98-99. 102. 106.

119, 123, 127. 139
Nymphalinae. 24. 74-76, 96. 103
Nymphalini. 103

Nymphalis, 103
Oahu (Hawaii), 82

oakworms, 143

Oaxaca (Mexico), 31, 34, 36, 39-43,
149

Ocaria, 96. 104

Oceania. 51

Odontestra. 9
Oenochrominae. 142

Oenomaus, 96, 104
Oleaceae, 55
OLIVARES. T. S.. 133

Omphalestra, 25

Omplm!ucha. 23
Ophiderinae, 10. 24

Opsiphanes. 102

Oriental, iv. 2-3. 6, 47. 49-52. 54-56.
132, 142

Orinoco, 13, 131
osmeteria. 29

oviposition, 65, 88
OWEN, D. F., 77

Ozarba, 18, 24
Pakistan, 9, 51

Palearctic, 9, 50-52. 55-56, 67
Palmae. 13

Panacra, 4
Panama, 26, 36, 111

Pandesma. 22. 24

Panlhiades, 96, 104
Pamydia. 17, 24

Papilio, 22-23, 29, 65-66. 68-70, 73.
75, 83. 102. 139

Papilionaceae, 89
PAPILIOMDAE. iv. 1. 22-23. 29.

57. 65-66. 68-70, 73. 75, 83,

95,98-99, 102. 139. 151
Papilioninae, 102

Papilionini, 102
Papilionoidea 93 95-96 99-100

102

Papua New Guinea. 51. 56
Para (Brazil). 110, 112. 116

Paracleros, 73

Paradulcedo, 13
Parana (Brazil), 113
Parasa, 18, 23

parasitoids, 57, 65, 89

Pardaleodes, 72-73. 75
Parities. 102

PARNELL. J. R.. 29
Pasco (Peru), 131
Passifloraceae, 119

PEIGLER. R. S., 47, 143

Pelopidas, 73. 75
Perak (Malaysia), 47

Perichares, 105
Perils (Malaysia), 3

Pernambuco (Brazil), 1 10

Peru, 15.27. 113. 130-131
pesticides. ' ::

Peten (Guatemala), 33

Phalanta. 24. 74, 76

pheromones. 57
Phialia, 22, 24

Philippines, 50-51,54-56
Phoebis, iv, 102

Pholisora, 98, 105
photography. 1. 3. 16. 67. 106
Phyciodes, 103. 124

Phycitinae. 45

Phyllocnistinae. 49
Ph\Hocnistis. 49, 50, 51, 53
phylogeny, 145

Phytrometrini. 10
Piereia, 17. 23

Pierella. 13

PIERIDAE. 4(1)-BC, iv, 18, 22-23,

68-69, 73, 75. 95-96. 98-99,
102, 139

Pierinae, 102

Pitris, 102

Pilodeudorix, 76
Pinaceae, 90

Pinacopteryx, 75
Pindis, 103
Pirima. 105

Piura(Peru). 131

Pleistocene, 114. 119, 130
Pliocene. 1 14
Plusiinae. 24

Poaceae. 13, 14

Poganopygia, 5

Poliirs, 105
polymorphism, 77-78

Polyotnmatinae. 104
Polvplvchus. 4

Pontia. 18. 24. 75. 102
POSLA-FUENTES. M.. 92

Prasinocyma, 18, 23
Precis. 70, 74, 76

predation. 30, 90

Prepona. 31, 96, 103
Prodotis, 23, 24

Proscpalpus, 73
protective coloration, 30

Protesilaus. 102, 151

Pseudacraea. 74

Pseudargyraus, 74

Pseudohaetera, 13

Pseudolycaena. 96, 104
Psilogramma, 4

PSYCHIDAE. 23
Pteromalidae, 56

Puebla (Mexico). 36
Puerto Rico. 45

Puntarenas (Costa Rica), 139-140
pupa, iv 2 15 42 53 85 133 144

151-152

PYRALIDAE. 2. 23, 45
PYRCZ, T. W.. 26. 27. 127
Pyrginae, 98. 105

Pyrgia, 105
Pyrrhogyra, 96, 103
Pyrrhopyge. 98, 105

Pyrrhopyginae. 98. 105
Quaternary, 1 14

rainforest, 3.5. 13. 19. 67

RATARDIDAE. 142
rearing. 144

Rhagastis. 6

Rhetus, 96, 104

Rhodometra. 23

Rhynchodontodes, 24
Rhyncholaba, 6

Rkypopteryx. 18. 24
Rfo Pastaza (Ecuador), 26

Rio Sarapiqui (Costa Rica), 92

Rfo Topo (Ecuador), 26
RIODINIDAE, 74
p oft os ir\d

RIOTTE. J. C. E.. 82

Rondonia (Brazil), iv, 27, 123. 125
Rubiaceae. 94

Russia. 9
Rutaceae. 54, 65, 94
Sabah. 3. 6

Sahara. 9, 67

Salamis, 4<2)-FI, 68, 70, 74
SALAZAR. J. A.. 119
Sallya, 74

San Luis Potosi (Mexico), 34
Sao Paulo (Brazil), 113
Sapindaceae, 94

Sapotaceae. 94

Sarangesa. 73
Sarawak. 51

Sataspes. 4
SATL RNIIDAE. 1 -2, 22, 24. 39. 47.

143, 147
Satumiinae, 147

SATYRIDAE, 130
Satyrinae 13 24 74 86 96 103

Saudi Arabia, 51, 54. 55. 56, 69
savanna, 67

Schaus swallowtail, 57
Sciomesa, 18. 24

Scope/odes. 2

Scopula, 18. 23
seasonally. 93

Seirarctia, 22, 24
Selaginellaceae. 13

Semalea, 73

Semiothisa. 18.23

Serengeti, 21-22, 69
Serratofalca. 107-117

Serratofalca callilegua n. sp., 1 1 1
Serratofalca gorgoniensis n. sp., 1 1 1

Serratofalca iguapensis n. sp., 113

Serratofalca sasha n. sp., 110
SESIIDAE. 3
sexual mosaic, 47

SHUEY, J. A., 37
Sierra Leone, 77-78. 81

Siproeta, 4(2>-BC, 103

Smerinthuhts. 4
SMITH. D. A. S., 77

Smyrna. 104
Solomon Is.. 51

Somalia, 67
Sosxetra, 4(2)-BI
SOURAKOV. A.. 107

South Arrica, 50-51
South America. 13. 15. 27. 31 109-

110, 119, 127. 133
South Yemen, 51

Southeast Asia, 3

Southern Africa. 132
Spaltiilepia. 105

SPHINGIDAE, 4(1>FC. 1. 68, 82,
142

Sphinginae, 3, 4
Sphingomorpha, 22, 24

Sphingonaepiopsis. 4

Spialia, 18. 23. 72-73. 75

Spilosoma, 22, 24
Spodoptera, 24

Sri Lanka. 51. 55-56

SlapftyIus,lQ5
Sterrhinae, 23, 142
Srrymon. 104. 112

Sudan. 50-51.54-55,67
Sumatra, 2-3, 6

Sundaland. 3
Surinam, 113. 124

swallowtails, 146
Synapte. 105

Syndera, 23

Systacea. 105
Tabasco (Mexico). 36

t acnira (Venezuela), Iju. 1J1
Tagiades, 73

Taiwan, 50-51, 56T 142

Tamaulipas (Mexico), 34
TANNER, R.. 106

Tanzania. 7. 11-12, 17-18. 21-22,51,

69. 77
taxonomy. 31. 102. 108. 147

Taygetis, 103

Tehuantepec (Mexico). 31
Telenassa, 124
T im

Tephrina, 22. 23
Texas (USA), iv
Trwta 1O1

Thailand. 51. 56

Thaumeiopoea, 17, 24
Thaumetopoeinae.

Thecla, 96, 104, 109. 113. 117
Theclinae. 96. 104, 113
Theope, 98, 105

Therelra, 6

Thereus, 104
Thespieus, (05

Thessalia. 103

Thria, 22, 24

THYATIRIDAE. 142
Tiliaceae. 55
TINEIDAE. 1

Tirutnala, 74
Tmolus, 37

trap, 139

Trichoclea. 8
T h I'rl 65

Tridepia, 9
Trinidad, 127

Trugonoplera. 1

Troides. iv
Troidini, 102
Troiditi. 102

Trujillo (Venezuela). 130

Turkey, 9
Tuxentius, 73

Tuxtlas, 99

Tychomarptes, 17. 25
Typhedanus, 98. 105

Tylrocfia. 24

Uganda, 67. 77-78. 80-81
United States (see USA)

Ijranothaiuna, 70. 73
Urbanus. 105

Urticateae. 85

Uruguay, 127
USA. 4(1)-BC. 4(2)-BC. iv, 2,

42-43,45, 51,54-55 57
Valle (Colombia), 13

Valle de Mexico (Mexico), 94,
99-100

Vanessa, 24, 70, 74-76

Vanessula. 74
variation, 43

Vaupes (Colombia). 26
Vehilius, 105

31
12

9(

Venezuela. 26-27, 110-111, 127-13.

Veracruz (Mexico). 31, 36. 94,
143

Verapaz (Guatemala). 1 1 1

Verbenaceae, 89

Vettius, 98. 105
vicariance, 31

Vidius. 98. 105
Vietnam. 51, 54. 56

Virgin Islands, 45
WARREN. A. D.. 67

West Africa, 78, 80
West Indies. 29. 45

Western Samoa. 51
WTLLMOTT. K. R,. 139

WOLFE. K. L., 39 143 147
WOODLEY, J.. 151
Xanthorhoe, 18. 23

Xylophones, 4(1)-FC

Yemen. 50
Yemen. North, 51

Yemen, South. 5 1

Ypihima, 74, 76
Zacapa (Guatemala). 147-149
Zamarada, 18. 23

Zenonia. 75

Zerene, 102
Zingiberaceae. 89

/.inina. 76

Zi:eeria. 73, 75-76
Zizeerini. 104

Ziiina. 18. 76, 104

Ztina. 76
Ziiula. 24. 73, 75-76, 104

zoogeography, 99
Zopyrion, 105
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