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ABSTRACT

Clarke, J. F. Gates. The Lepidoptera of Rapa Island. Smithsonian Contributions
to Zoology, number 56, 282 pages, 1971.—One hundred thirty species of Lepidoptera
are recorded from Rapa Island, of which 77 were previously unreported. Of these,
47 species and 2 subspecies are described as new to science. The adults or genitalia,
or both, of all species are figured. Hosts are recorded where known.
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J- F. Gates Clarke

Inwroduction

The first lepidopteron known from Rapa is a specimen
of Anatrachyntis incertulalla (Walker), now in the
British Museum, collected 18 April 1883 by J. J.
Walker and previously recorded in the literature by
Walsingham (1907, p. 515) as Stagmatophora
(Proterocosma) tridigitella. It was not until 1925,
when members of the British Saint George Expedition
made collections on this island, that any considerable
knowledge of the fauna was acquired. As a result of
this expedition 53 species of Lepidoptera were recorded
in the literature. In July of 1934 the Mangarevan Ex-
pedition, from the Bernice P. Bishop Museum, Hono-
lulu, Hawaii, visited the island but there is no published
record of Lepidoptera collected on Rapa at that time.
In 1963 from 6 September to 15 December, my wife
and I made collections on Rapa, facilitated by a grant-
in-aid from the United States Office of Naval Research.
This project has been further aided by Smithsonian
Research Foundation Grant SG 0636056, and the re-
sults of our expedition are recorded in the following
pages.

This paper is based on the study of 4,990 specimens,
exclusive of pertinent types.

At the outset it was my intention to deal only with
the Microlepidoptera of Rapa, but in order to bring
together in one place a record of all species of Lepi-
doptera that are presently known to occur on this is-
land, I have included the Macrolepidoptera. Aside
from a few remarks, I have not attempted to expand
the information on the butterflies or larger moths but
have confined detailed treatment to the Microlepi-

J]. F. Gates Clarke, Department of Entomology, National
Museum of Natural History, Smithsonian Institution,
Washington, D.C. 20560.

The Lepidoptera
of
Rapa Island

doptera. Available names have been used, although it
is well known that revisionary studies will lead to
changes in the names of some species.

Comparatively few species from Rapa have been
figured (Poulton and Riley, 1928; Collenette, 1928;
Clarke, 1958). In most cases only the adult or the
genitalia of one sex, or none at all, have been illustrated.
Even in this work one or the other sex for a few species
has not been figured because of the lack of examples.

For the male genitalia of the Cosmopterigidae one
new term is proposed. The structure in question occurs
in the articulation between the anellus and harpe, and
may be paired or single. It is not clear whether the
structure is part of the anellus or a basal projection of
the harpe, but when the parts are disarticulated it
sometimes remains attached to the anellus and other
times to the harpe (Figures 122, 124). It is generally
digitate or may be modified in several ways. For this
structure I propose the name prospicuus.

The color descriptions are based on Ridgway, 1912,
Color Standards and Color Nomenclature. Obviously,
all colors and hues are not represented in Ridgway, but
I have adhered as closely as possible to his standards.
Where necessary I have endeavored to use a more de-
scriptive term.

In this paper I am presenting, for the first time, maps
of the distribution of some of the genera and species
herein recorded. By no means should these maps be
considered as representing the total distribution of
these taxa, but rather a record of what collectors have
found to date. When we consider the relatively few
specimens that have been taken we must realize that
our knowledge of these animals is very imperfect in-
deed. On the other hand, the distribution patterns of
such species as Vanessa itea and of the genus Tanaoc-
tena present a very clear picture of the area presently
occupied by them. Moreover, the distribution maps of

1
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Ficure 1.—Rapa Island showing collecting localities.

Praeacedes thecophora and Decadarchis flavistriata, to
name but two, demonstrate with what great facility
some species and genera may be dispersed over the
world. Of the 7,000 islands in the Pacific and those in
the Indo-Australian region we know comparatively
little, and our meager knowledge of these vast areas can
only give us a very slight indication of what will even-
tually be discovered, what relationships really exist, and
what the widely scattered points of origin of the Pacific
Fauna really are.

The distribution maps are based on specimens in the
British Museum (Natural History), the Rijksmuseum
van Natuurlijke Historie, Leiden, and the Smithsonian
Institution.

The peculiarities of the microlepidopterous fauna,
revealed by the specimens collected by members of the
Saint George Expedition (1924-1925), induced Mey-

rick to postulate his theory of the existence of

“Palaeonesia,” in which he lowers and raises the sea

level 12,000 feet in a few effortless paragraphs. There
is no geological evidence to support Meyrick’s conten-
tion that a land mass of 400 miles in length existed in
the vicinity of Rapa, but it is interesting to note the
conviction with which his proposal was made (1926,
p- 271):

1 am satisfied that the extent and character of this endemic
fauna postulates former conditions very different-from those
now existing, . . . . A rise of 12,000 feet in the sea bottom
of the South Pacific is required to show these results, but I
entertain no doubt that such an elevation must have existed
since the Eocene period, because it-is absolutely the only ex-
planation possible. Such a rise would . . . convert Rapa into
an elongate island some 400 milesin length . . . .

Meyrick further states (1929, 490) :

Its continued existence as a defined and isolated unit over
a considerable period of time entitles it to a name for purposes
of discussion and if it has not previously obtained this recogni-
tion, I suggest that of Palaeonesia.
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Ficures 2, 3.—2, Embarkation from Papeete, Tahiti, 1 September 1963, on “Manureva.” Thelma
Clarke seated; Mr. Gaston Allain, Administrator, Tubuii (Austral) Islands, on gangplank.
3, Rugged southwest coast of Rapa.
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Ficures 4, 5—4, Haurei Bay and harbor entrance from slope of Perau. Village of Haurei at
upper right. 5, Village of Haurei from Point Teakauraee.
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Despite Meyrick’s apparent error with regard to the
existence of “Palaeonesia” it was his fascinating theory
that stimulated us to undertake our own expedition to
the island. We were not prompted so much by a desire
to prove or disprove his theory as by a wish to discover
evidence of zoogeographical connections other than
those already proposed. I had hoped to find evidence
of some connection between Rapa, New Zealand, and
Australia and southern South America, The evidence
of zoological and botanical relationships between the
Australian, southern South American, and South Af-
rican regions is already well established. These re-
lationships are carried to some of the Southern
Hemisphere oceanic islands, but as far as I am able to
ascertain, from a study of the material at hand, there
is no connection between the fauna of Rapa and that
of the Americas, with the possible exception of that
suggested by the relationship between Orinympha and
Pseudorinympha. There is very strong evidence of a
relationship between the fauna of Rapa and those of
New Zealand and Australia and the New Guinean
Region.

A great many of the species found on Rapa are
habitual wanderers; many are widespread and easily
become established on out-of-the-way places. Strong
flyers are known to cover wide expanses of ocean under
their own power, others are blown willy-nilly from
place to place, and exhibit great powers of survival.
The refuse-feeders appear to exhibit no limits to their
abilities to move from place to place, and they can al-
ways find an abundance of decaying vegetable matter
on which to feed. Although the refuse-feeders can be
blown from one place to another, or they may be
transported on floating debris, their dispersal is un-
doubtedly effected primarily through the agency of
man. As far as Rapa is concerned, dispersal by “raft-
ing” for all intents and purposes can be ruled out
unless ocean currents previously were vastly different
from what they are today, because rarely does any-
thing in the form of driftwood reach the shores of the
island.

Although we can account for the arrival of refuse-
feeders, and perhaps a few others, on the island
through transportation by man either in the canoes
of the early arrivals, or later during historic times in
ships, how do we explain the presence of the endemic
fauna and the species of other genera which are also
found elsewhere? Meyrick’s “Palaeonesia” was to him
“. . . absolutely the only explanation possible,” but, in

5

view of recent discoveries, it seems that the most logical
means of dispersal is through wind currents over long
periods of time. The chance arrival, however remote,
of a single or a few immigrant species may lead to a
whole diverse fauna in a particular group such as the
Cosmopterigidae of the Hawaiian Islands, or, to a
lesser extent, the Crambidae of the Juan Fernandez
Islands. Ladd (1960, p. 148) has calculated the num-
ber of typhoons in the western Pacific using 1957 as a
typical year with 17 disturbances. Taking four ty-
phoons as an average for each year there would have
been 500,000 cyclonic disturbances that have occurred
in the Pacific since the close of the Cretaceous and
certainly these or lesser disturbances could account
for a great deal of dispersal. Obviously, the mere pres-
ence of small Microlepidoptera on widely separated
islands refutes the assertion that they are “delicate”
insects.

The Island

The island of Rapa (Rapa Iti, Oparu or Rap-a) is
situated in 27.37.15 south latitude and 144.20.04" west
longitude. It is volcanic in origin and was probably
formed as early as the Eocene period. It is one of the
few oceanic islands on which coal has been found, the
coal having been formed in a lake which once filled
much of the ancient crater. The crater was subse-
quently breached, thus forming the present bay and
harbor (Figure 4). Coal samples have been dated
variously from over 1,000,000 to 25,000,000 years. As
one might expect, the pollen grains of Cyperaceae
predominate. This family of plants still constitutes a
considerable proportion of the flora. Pollen of Co-
prosma in a form comparable to that of C. cookei, and
C. rapensis is also present in the coal (Cranwell, 1964,
p. 46).

The island is extremely rugged (Figures 3, 12, 13,
17). Water oozes and runs out at the lower levels
almost everywhere, filling many of the trails, some of
which have been worn to a depth of a foot or more,
and it is nearly impossible to venture anywhere with-
out getting wet. The highest point on the island is
Perau (Figure 8), which reaches a height of 2,077
feet (639 m) and the island is noted for its numerous
“aiguille” (needles) (Figures 12, 13). The periphery
of the island is deeply cut by many bays (Figures 1,
4, 10), at the head of which each has an extensive
swamp. Formerly, when the population was much
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Fioures 6, 7.—6, Looking east from outskirts of Haurei village. Taga, upper right; Miscanthus
in foreground; beyond, mixed brushy area of Hibiscus, Eugenia, Psidium, Rubus, etc., and

Pandanus on left. 7, Thelma Clarke beside tree of Pandanus tectorius, at Point Maraia, 9 October
1963.
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Fioures 8, 9.—8, Looking northwest. Perau (639 m, 2,077 feet) on right. Pukutaketake (369 m,
1,200 feet) on left. Note patches of indigenous vegetation on hillsides. 9, Looking west. Hiri Bay
on left, Pukutaketake (369 m, 1,200 feet) extreme right background and Morogouta (246 m,
800 feet) extreme upper right.
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Ficures 10, 11.—10, Looking eastward from trail to Maugaoa. On right Anatakuri Bay and
Point Temavee. “Rapa Iti” is small conical island at end of point. Central bushy area is mixed but
consists principally of Metrosideros. 11, Maugaoa at 300 m, 950 feet. Bird nest fern (Asplenium
nidus), Rubus rosaefolius, Freycinetia, etc.
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larger than now, all of these swamps were used to
grow taro (Colocasia), as evidenced by the extensive
terracing, but now that the population is reduced to a
few more than 300 these areas are not so extensively
cultivated and the terracing has fallen into disrepair.

It seems quite probable that before the island was
heavily populated it was covered with a forest of fairly
large trees, and indeed we found stumps of two or
more feet in diameter. As fuel requirements increased
with an increase in population, the forest was cut back
so that now the lower slopes have had practically all
trees removed and the original vegetation has been re-
placed by grasses, ferns, and other weeds (Figures 5,
8, 10). Dr. Elwood C. Zimmerman, who was a member
of the Mangareva Expedition of 1934, after viewing
our photographs, stated that there has been a notice-
able reduction of forest since the time he visited the
island.

Despite the deforestation some elements of the origi-
nal forests, such as the giant tree fern, Cyathea rapense,
and the myrtaceous Metrosideros, can still be found
at sea level. The dominant grasses are Miscanthus
floridulus (Labill.) Warberg (ex. Schum. and Laut.)
and Paspalum paniculatum L., with such weedy
plants as Lycopodium cernum L., Ipomea gracilis R.
Br. (1. littoralis Bl), Rubus rosaefolius J. E. Sm.,
Bidens pilosa L., Rumex crispus L., Sonchus oleraceus
L., and the fern Dicranopteris linearis (Burm.) Un-
derwood. The Rubus and Dicranopteris are harsh ele-
ments in the thick growth and are a constant annoy-
ance to the bare-legged natives.

In all the wet places, but particularly in and around
the taro patches, Commelina diffusa Burm. f. (C.
nudiflora L.), and Ludwigia adscendens (L.) Hara,
are abundant. Associated with these are cyperaceous
plants and small grasses. Also in such areas will be
found Siegesbeckia orientalis L., and other weedy
species.

East of the village of Haurei (Figure 6) is an ex-
cellent collecting area of mixed vegetation. Besides
the dominant Miscanthus (foreground), there will be
found at least three species of Hibiscus: Begonia sp.,
Eugenia jambos L., Psidium guajava L., and P. lit-
torale Raddi, gardenia, Rubus, Manihot sp. (M. escu-
lenta?), Ficus, the weeds and wet area species men-
tioned above; Dolichos lablab L., Bidens pilosa L.,
Pandanus tectorius Solander, and other less conspicu-
ous plants. This area and the lower valleys contain

* 15 December 1963 population 308.
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numerous cultivated species. Among them are lime,
orange, banana, mango (Mangifera indica L.), avo-
cado, fig, coffee, and such garden varieties as onion,
carrots, lettuce, beans, peas, cabbage, raddish, potato,
and beet. It is doubtful that the mangos produce fruit,
and we saw none, although the trees produced flowers.
Fifty coconut trees (Cocos nucifera L.) grow reluc-
tantly but do not produce nuts because of the cold
temperature. The coffee, the ripe beans of which are
harvested from the ground, has an especially fine
flavor but only a small amount is produced, a little of
which is exported.

On the lower slopes mixed with the grasses and
small ferns will be found Vaccinium rapae Skottsberg,
the low, vinelike Osteomeles anthyllidifolia Lindl.,
Carex? feanii F. Brown, Scirpus nodosus Rottboel,
Metrosideros, Eugenia, and Ipomea. The Metrosideros
becomes more abundant with an increase in altitude
until it is one of the dominant trees on the higher
mountains. Pandanus was not found above 500 feet
on the main island but the small satellite Karapoo
rahi, at the southern tip of Rapa, is a virtual forest of
this tree. At from 300 to 500 feet Fitchia rapensis F.
Brown and Oparanthus rapensis (F. Brown) appear,
and at about the same altitude Oparanthus ?coriaceus
(F. Brown) and Corokia make their debut (Figures
14, 17), the latter becoming one of the dominants at
higher altitudes. Dodonaea viscosa var. stokesiana
F. Brown, which is the most attractive shrub to the
large, conspicuous, endemic otiorhynchine weevils of
Rapa, makes its appearance at about this point. A
little higher Veronica (Hebe) rapensis F. Brown will
be found on the exposed ridges, and all the steep slopes
and steep-sided ridges are abundantly covered with
Freycinetia. At the higher altitudes, besides the domi-
nant Cyathea (Figure 16), other large ferns such as
Asplenium nidus, mosses, and lichens become abun-
dant. The endemic Myoporum rapense F. Brown was
found at only one locality, Pariati Bay (Figures 18, 19,
20), along with Scirpus nodosus and Pandanus.

The weather is very unfavorable for the entomologist
most of the time, the frequent heavy rains and strong
winds greatly reducing the time that one can spend in
the field. During our stay heavy rain occurred on 27
days and many other days were cold and windy. Prob-
ably the best months are December and January, the
worst months, July and August. Following is a record
of the rainfall for 1963. This can be taken as a reason-
able example of what one can expect.
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Froures 12, 13.—12, Maurua (550 m, 1,807 feet) center and Pukumaru (600 m, 1,960 feet)
from slope of Maugaoa. White spots on slope are goats. 13, Maurua right, Maugaoa left
Freycinetia in foreground.
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mm inches

January 45. 1 1.8
February - 248. 1 9.5
March 188.9 7.5
April 286. 7 11.4
May 248. 2 9.9
June 167. 8 6.7
July 115.3 4.6
August 358.7 14.3
September 93.1 3.7
October 258. 4 10.3
November 87.4 3.5
December 171.6 6.8
Total 2,269. 3 90.0

Despite the poor weather and low temperatures
the populations of some of the insects are enormous.
During the month of September the Tipulidae oc-
curred in such hordes that it was impossible to collect
anything else at light because the sheet (Figure 15)
was literally covered with a plethora of flies. On 14
October, at Anatakuri Bay, great quantities of a small
moth came to light. In my field notes I wrote:
“Cosmopterix aphranassa appeared in thousands nearly

Species
. Psidium guajava L.

N O -

rima A. Gray.

3

7. Eugenia jambos L.

8. Ipomoea gracilis R. Br. (1. littoralis Bl.)
9. Hibiscus australensis Fosberg.

10. Commelina diffusa Burm. f. (C. nudiflora L.)
11. Bidens pilosa L.

18. Sonchus oleraceus L.

32. Fitchia rapensis F. Brown

35. Oparanthus ? coriaceus (F. Brown)

40. Oparanthus rapensis (F. Brown)

39. Siegesbeckia orientalis L.

. Dolichos lablab L.

13. Mangifera indica L.

14. Vaccinium rapae Skottsberg

15. Rubus rosacfolius J. E. Sm.

41. Osteomeles anthyllidifolia Lindl.

19. Rumex crispus L.

20. Cyathea rapense Copeland

21. Cyperus javanicus Houtt (C. pennatus L.)
27. Scirpus nodosus Rottboell

38. Carex? feanii F. Brown

25. Corokia collenettei Riley

23. Corokia collenettei Riley

26. Pandanus tectorius Solander

22. Veronica (Hebe) rapensis F. Brown

29. Ficus sp.

RRARARNAIIII AR A A A RN RN AN DA DAY WA W
I

. Psidium littorale Raddi (or a form of P. guajava)
. Metrosideros collina (Forster) A. Gray var. ? glaber-

. Maetrosideros collina (Forster) var. ? villosa A. Gray

30. Manihot sp. (probably M. esculenta Crantz)

11

smothering us and greatly complicating collecting other
things.” On a third occasion, on 23 November,
Dichelopa sericopis swarmed all over the sheet, leaving
scarcely any room for anything else. It was interesting
that copulation of many pairs took place on the collect-
ing sheet.

Most of our collecting was accomplished with a
“black light,” powered by a six-volt automobile battery,
suspended beneath a gasoline (petrol) pressure lamp
(Figure 15), the two suspended in front of a white
sheet. We also spent much time “beating” shrubs and
trees. By this method we obtained no less than 14
species of Microlepidoptera from Pandanus alone;
subsequently 12 of these species were reared from
various parts of this tree.

Nearly 800 specimens in our collection were reared.
My wife was responsible for the care of the larvae and
their rearing, and it is to her conscientious effort that
we owe our success in this phase of the project. The
food plants and our numbers, and the native names,
when known, are as follows:

Family Native name
Myrtaceae tuvava
Myrtaceae tuvava
Myrtaceae rata
Myrtaceae rata
Myrtaceae kaika
Convolvulaceae eoe
Malvaceae urupuku
Commelinaceac maapuaturu
Compoasitac nau
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae piti
Anacardiaceae vi rapa
Ericaceae
Rosaceae mona
Rosaccae
Polygonaceae
Cyatheaceae
Cyperaceae
Cyperacecae
Cyperaceae
Escaloniaceae
Escaloniaceae
Pandanaceae fara
Scrophulariaceae
Moraceae
Euphorbiaceae
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Species
R 31. Myoporum rapense F. Brown
R 37. Ludwigia adscendens (L.) Hara
R 42. Dodonaea viscosa var. stokesiana F. Brown
R 28. Lycopodium cernuum L.
R 36. Dicranopteris linearis (Burm.) Underwood

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Family Native name

Myoporaceae
Onagraceae
Sapindaceae
Lycopodiaceae
Polypodiaceae

R 16. Miscanthus floridulus (Labill.) Warb. (Ex. Schum. Gramineae

and Laut.).
R 17. Paspalum paniculatum L.

Practically all of the records of food plants we re-
corded were previously unknown. It is strange that
the food plants of several of the endemic species of
moths are “weed” species which have been introduced
and the original or native hosts are unknown. It is
surprising, also, that the endemic Corokia does not
constitute the food of any endemic microlepidopteron,
as far as we know, although a single dried fruit of this
plant contained a larva of Stathmopoda perfuga (Mey-
rick), which yielded an adult. This is not significant be-
cause the species of Stathmopoda feed on any dead
vegetable matter.

Of the 95 species of Microlepidoptera, including
pyralids, now recorded from the island, we were suc-
cessful in rearing 35, approximately 36.5 percent.

The Fauna

In this paper 130 species and subspecies of Lepidoptera
are recorded, both from the literature and from our
own collecting. Before our visit 53 species were known
from the collections of the Saint George Expedition.
The species are as follows:

Species Previously Recorded
Rhopalocera

Hpypolimnas bolina Linnaeus

Heterocera

Celama insularum Collenette

Callopistria meridionalis (Collenette) (Eriopus)
Prodenia litura (Fabricius)

Spodoptera mauritia (Boisduval)

Elydna nonagrica (Walker)

Chasmina tibialis (Fabricius)

Amyna natalis (Walker)

Phlegetonia delatrix (Guenée)

Achaea janata (Linnaecus)

Mocis frugalis (Fabricius)

Phytometra chalcites (Esper)

Phytometra albostriata (Bremer and Grey)

Gramineae

Anomis flava flava (Fabricius)
Anomis vitiensis (Butler)
Anticarsia irroratc (Fabricius)
Simplicia caeneusalis (Walker)
Hydrillodes melanozona Collenette
Hypena longfieldae Collenette
Luceria oculalis (Moore)
Hippotion celerio (Linnacus)
Gymnoscelis erymna (Meyrick)
Cleora stenoglypta Prout

Cleora dodonaeae Prout
Homoeosoma inexplorata Meyrick
Eurohodope ardescens Meyrick
Piletocera signiferalis Wallengren
Hymenia fascialis Cramer
Tatobotys biannulalis (Walker)
Marasmia hemicrossa Meyrick
Marasmia trapezalis Guenée
Diasemia ramburialis Duponchel
Psara licarsisalis Walker
Isocentris illectalis Walker
Scoparia exterminata Meyrick
Scoparia psednopa Meyrick
Nesoscopa exsors Meyrick
Dichelopa honoranda Meyrick
Dichelopa sericopis Meyrick
Dichelopa deltozancla Meyrick
Dichelopa ceramocausta Meyrick
Dichelopa iochorda Meyrick
Dichelopa exulcerata Meyrick
Spilonota thyellopis Meyrick
Crocidosema plebejana Zeller
Argyroploce aprobola Meyrick
Stoeberhinus testaceus Butler
Cosmopterix aphranassa Meyrick
Ulochora perfuga Meyrick
Gracillaria hilaropis Meyrick
Gracillaria crypsidelta Meyrick
Decadarchis pelotricha Meyrick
Decadarchis sphenacma Meyrick

Of the material collected by the Saint George Ex-
pedition, that recorded as Gymnoscelis erymna Meyrick
was misdetermined and is, in fact, Gymnoscelis con-
cinna Swinhoe. Also, Tatabotys biannulalis (Walker)
and Isocentris illectalis Walker were misidentified and
are, respectively, Cometura picrogramma Meyrick and
Hyalobathra variabilis, new species. Gracillaria crypsi-
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delta Meyrick is a synonym of Gracillaria hilaropis
Meyrick, leaving 53 valid species known from the
island up to the time of our visit.

Thirty previously described species were collected
by us and are:

Species Newly Recorded
Rhopalocera

Vanessa (Bassaris) itea (Fabricius)

Heterocera

Utetheisa pulchelloides Hampson
Tiracola plagiata (Walker)
Platysenta illecta (Walker)
Mythimna loreyi (Duponchel)
Peridroma saucia (Hiibner)
Gymnoscelis concinna Swinhoe
Cometura picrogramma Meyrick
Cadra cautella (Walker)

Strepsicrates holotephras (Meyrick)
Bactra litigatrix Meyrick

Phthorimaea operculella (Zeller)
Cosmopterix melanarches Meyrick
Trissodoris honorariella Walsingham
Echinoscelis hemithia Meyrick
Anatrachyntis incertulella (Walker)
Anatrachyntis megacentra Meyrick
Anatrachyntis similis Bradley

Labdia dicyanitis Meyrick

Anthophila chalcotoxa Meyrick
Plutella xylostella (Linnaeus)
Lissocnemitis argolyca Meyrick
Setomorpha rutella Zeller

Monopis crocicapitella Clemens
Praeacedes thecophora (Walsingham)
Erechthias zebrina (Butter)
Choropleca terpsichorella (Busck)
Decadarchis minuscula (Walsingham)
Decadarchis flavistriata (Walsingham)
Opogona aurisquamosa (Walsingham)

Species and Subspecies Described as New

1. Euplexia vetula

. Chloroclystis pitoi

. Lathroteles obscura

. Hyalobathra variabilis

. Glyphodes eudoxia

. Tirsa fiona

. Uresiphita polygonalis ochrocrossa
. Metasia chionostigma

. Metasia gnorisma

. Metasia empelioptera

. Piletocera signiferalis isola
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12. Scoparia tivira
13. Stangeia rapae

'14. Dichelopa messalina

15. Dichelopa rhodographa
16. Dichelopa anthracodelta
17. Dichelopa dendrophila
18. Dichelopa vaccinii

19. Dichelopa lupicinia

20. Dichelopa myopori

21. Dichelopa argyrospiloides
22. Dichelopa pulcheria

23. Tritopterna galena

24. Cryptophlebia nythobia
25. Carposina paracrinifera
26. Carposina apousia

27. Palintropa peregrina

28. Autosticha merista

29. Trissodoris thelmae

30. Semolina leucotricha

31. Iressa neoleuca

32. Batrachedra monophthalma
33. Tebenna bradleyi

34. Tanaoctena indubitata
35. Pseudorinympha laeta

36. Terthroptera eremosesia
37. Ochromolopis incrassa
38. Stathmogpode percnophthalma
39. Stathmopoda argyrosticha
40. Gracillaria verina

41. Petula phalarata

42. Nesoxena pandani

43. Decadarchis cirrhogramma
44. Decadarchis pagophila
45. Decadarchis phaeoptera
46. Decadarchis melanospila
47. Decadarchis coprosoma
48. Biastolemma coarctata
49. Opogona allaini

The families are represented by the following 29
genera in the Rhopalocera and Macroheterocera:
Hypolimnas, Vanessa, Hippotion, Celama, Utetheisa,
Peridroma, Tiracola, Platysenta, Mythimna, Euplexia,
Luceria, Callopistria, Spodoptera, Prodenia, Elydna,
Chasmina, Amyna, Chrysodeixis, Achaea, Mocis, An-
ticarsia, Anomis, Phlegetonia, Simplicia, Hydrillodes,
Hypena, Chloroclystis, Gymnoscelis, and Cleora. Of
these 29 genera not one is endemic on Rapa.

In the Microlepidoptera there are 57 genera: Lath-
roteles, Eurhodope, Homoeosoma, Cadra, Scoparia,
Diasemiopsis, Marasmia, Spoladea, Glyphodes, Uresi-
phita, Tirsa, Herpetogramma, Cometura, Hyalobathra,
Metasia, Piletocera, Stangeia, Dichelopa, Nesoscopa,
Strepsicrates, Crocidosema, Platypeplus, Tritopterna,
Cryptophlebia, Bactra, Carposina, Stoeberhinus,

Phthorimaea, Autosticha, Palintropa, Cosmopterix,
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Trissodoris, Echinoscelis, Labdia, Iressa, Semolina,
Anatrachyntis, Batrachedra, Anthophila, Tebenna,
Tanaoctena, Terthroptera, Pseudorinympha, Stath-
mopoda, Lissocnemitis, Ochromolopis, Gracillaria,
Parectopa, Monopis, Pracacedes, Nesoxena, Decadar-
chis, Erechthias, Petula, Biastolemma, Choropleca, and
Opogona.

Of the microlepidopterous genera seven are endemic
and one, Lathroteles, forms the basis for a new and
endemic family.

The 86 genera are distributed in the following 21
families:

Nymphalidae 2 Gelechiidae 4
Sphingidae 1 Cosmopterigidae 7
Arctiidae 2 Momphidae 1
Noctuidae 21 Glyphipterigidae 2

Geometridae 3 Yponomeutidae 3

Lathrotelidae 1 Heliodinidae 2
Pyralidae 15 Epermeniidae 1
Alucitidae 1 Gracillariidae 2
Tortricidae 2 Tineidae 8
Olethreutidae 6 Lyonetiidae 1
Carposinidae 1

Because of the remoteness of the island one would
expect to find on it an unusually interesting fauna.
Such is the case.

It is obvious that the origins of the diverse fauna are
multiple, some very ancient with present-day indica-
tions of remote relationships to continental areas, and
some of more recent connections, which are only of
importance because they demonstrate the ease with
which some species are dispersed and become
established.

Of the genera of the Macrolepidoptera not one is
endemic. Both butterflies are “wanderers” and are not
confined to Rapa. The noctuid genera are well known
outside the island but five species in this family are
unknown elsewhere.

Three of the Geometridae are endemic but one,
Gymnoscelis concinna Swinhoe is, presumably, an
introduction from the Indian Region.

To find a new family in Lepidoptera at this late
date is, to say the least, an unexpected surprise. Such
is the case, however, with what I have dubbed the
Lathrotelidae. As expressed by Dr. Eugene Munroe,
world authority on the Pyralidae, “Unless you want
to redescribe the family Pyralidae you must define a
new family.” Unfortunately, the tiny moth, which is
the basis for the new family, is represented by only
two examples, both females, so that not much can be
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said about it. It would appear, however, that this is
a relic species and very ancient in origin.

There are 21 species in the Pyralidae divided as
follows: Scoparia (3), Metasia (3), Marasmia (2),
and the remaining 13 genera with one each. The six
species in Scoparia and Metasia are endemic and
probably represent in each genus derivatives of a single
ancient immigrant species. Both species of Marasmia
are grass feeders, are fairly widespread, particularly
in the case of M. trapezalis, and could have arrived on
the island in ancient or modern times. As to time of
arrival the same can be said for D. ramburialis, S.
recurvalis, and H. licarsisalis. These three seem to
disperse easily. S. recurvalis is known to be subject to
variation in various islands, and in the Hawaiian
Islands some examples are marked very strikingly
with yellow—so much so that one was described as a
distinct species, Hymenia exodias Meyrick. The same
tendency to yellow appears in some Marquesan
examples, but the Rapa series seems to be normal with
only a suggestion of variation in one or two specimens.

Under Uresiphita polygonalis ochrocrossa 1 will
discuss the differences between some of the popula-
tions of this species. Since these various populations
are isolated it is obvious that incipient speciation is
taking place, but since nothing is known of the
genetics of polygonalis it is not possible to relate the
changes under the various environmental conditions
to time. I suspect that the dispersal was ancient and
random, but perhaps is a continuing phenomenon,
and that, so far, there has been no opportunity for
recombination of characters between the various ele-
ments of the world population. The same might be
said of Piletocera signiferalis isola, but the differences
between the various populations of this species are
not as striking as in the case of polygonalis.

One genus of Pyralidae, Tirsa, is described as new
and certainly it is not clear from what or where it is
derived because no close relatives have been recog-
nized. Glyphodes eudoxia, new species, in its somber
‘coloration is a considerable departure from other
members of this widely distributed genus and is prob-
ably a remnant of a more extensive but unsuccessful
fauna on the island.

The genus Stangeia (Alucitidae) with the one
endemic species rapae was proposed for a European
species, but finds its greatest development in Australia.
We must conclude, therefore, that Stangeia is
Australian and that rapae derives its origin from that
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continent. Since rapae feeds in Siegesbeckia orientalis,
a weed species, it probably was imported with it. When
the Australian species of Stangeia have been carefully
studied, it is possible that rapae may fall as a synonym
to one of them.

All of the Tortricidae on Rapa are endemic. The
genus Nesoscopa has one species and it was not until
1962 that a second species was discovered in the
New Hebrides. From this meager information and the
distribution of the two species we might infer that their
origin was in New Guinea. Up until the time of this
writing the second tortricid genus, Dichelopa, was
represented by 27 described species; in this paper 9
more are described as new. The 27 previously de-
scribed species are known from the Marquesas (13),
Tabhiti (2), Australia (6), and Rapa (6). No other
areas, either insular or continental, are known to have
representatives of the genus; nor do they have anything
closely related. This suggests a very early origin and
proliferation of endemic species peculiar to the area—
similar to, but not nearly as extensive as that found in
the genus Hyposmocoma of the Hawaiian Islands. Un-
doubtedly more species of Dichelopa will be discovered,
particularly in the Marquesas, Society, and Tubuai
islands. Its pattern of distribution is followed by other
genera or species described below, but it is strange
that the genus has not yet been discovered in the
Hawaiian Islands.

Seven species in six genera of Olethreutidae are
found on Rapa. Of these, three species are endemic.
The genus Cryptophlebia, with one endemic species, is
widely distributed from Australia to Africa, through-
out the western and central Pacific to Japan and the
Hawiian Islands, with a single species in Argentina.
This appears to be an ancient group with its origin
probably in the Southern Hemisphere. Crocidosema
plebejana presents an interesting case. It is probably
American in origin but has been distributed to the
four corners of the earth. Actually, plebejana is a com-
plex “species” with widely separated populations de-
veloping independently within its great range. There
is an American population that differs from the Rapa
segregate as demonstrated by the male genitalia
(Figures 104¢, d); another population in the Juan
Fernandes Islands, known only from females, with a
constant venational difference; presumably three dis-
tinguishable segregates in Hawaii; and undoubtedly
others in various localities throughout the world. The
genus Tritopterna, with one endemic species, is rather
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rare but is fairly widespread in the Pacific. Its point
of origin is probably New Guinea.

The two species of Carposinidae, both endemic, are
related to the Hawaiian forms and are part of the
well-known endopacific endemic fauna.

In the Gelechiidae there are four genera, each with
one species. The refuse-feeding Stoeberhinus testaceus
is strictly a Pacific insect and is widely distributed in
that area. Although it does not flourish in the cold
climate of Rapa, it undoubtedly will be able to maintain
itself. The ubiquitous Phthorimaea operculella is dis-
tributed in commerce and will be found just about
everywhere that potatoes are eaten. Autosticha is
another common Oriental and Pacific genus and has
only one species on the island. Next, let us consider
an interesting example of so-called “discontinuous dis-
tribution.” The genus Palintropa contains two closely
related, but distinct species, separated by 9,000 miles:
hippica from Ceylon and peregrina from Rapa. The
species are close but distinct, and despite the 9,000
miles separating them there is no question of their
affinities. It seems obvious in this case that the distribu-
tional pattern of this genus is a result of the lack of
collecting. The point is, though, is this an Indian form
that has reached Rapa or an ancient Rapan form that
has reached Ceylon?

The Cosmopterigidae find their greatest develop-
ment in the Pacific area, particularly in Hawaii where
extensive evolutionary radiation has produced hun-
dreds of species. “Little Rapa” has its share of eleven
species in seven genera but of these only four species
are endemic. Cosmopterix is a worldwide genus with
two species. One, melanarches, was previously known
from the Society Islands; the other, aphranassa, is en-
demic. Trissodoris has two species: thelmae which is
endemic and honorariella which is the type-species of
the genus and is distributed all the way from Pitcairn
Island and Hawaii to Rapa, Borneo, and Ceylon. The
origin of the genus was probably in Australia where
there are related forms, but its distribution is limited
only by the distribution of Pandanus. Although this
species can be, and probably is, dispersed by convection
currents and cyclonic disturbances, its chief mode of
dispersal is undoubtedly by the agency of man, particu-
larly ancient man; the Polynesians and other Pacific
races use Pandanus extensively in building their houses
or making such items as mats and baskets. In the con-
struction of their houses they use the dry, hanging
leaves, and it is these leaves that are infested with T'ris-
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Fioures 14, 15.—14, Maugaoa at 300 m, 950 feet. Mixed vegetation dominated by Oparanthus,
Corokia, Metrosideros, Rubus, and Freycinetia. 15, Collectmg sheet at same point as Figure 14.
“Black light” shows as white bar below pressure lamp.
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sodoris species and which are transported from place
to place. The same might be said for the distribution of
the very closely related genus Echinoscelis, the larva of
which also feeds in Pandanus (see Figure 21). Labdia
dicyanitis is probably a central Pacific species, presently
known only from the Marquesas Islands and Rapa.
Iressa and Semolina are known only from Rapa and
each has one species. One other genus, Anatrachyntis,
occurs on Rapa and contains three species, all widely
distributed in the Pacific and each apparently de-
pendent on Pandanus as a host.

In the Momphidae there is a single endemic species,
Batrachedra monophthalma, which feeds in a cyperace-
ous plant. This group probably was more extensively
represented in ancient times when the Cyperaceae were
so common on the island, but has died out with the
decline in the abundance of hosts.

The family Glyphipterigidae has two species on
Rapa: Anthophila chalcotoxa and Tebenna bradleyi.
The former was described from Tonga and the larva
feeds on Ficus. It is easy, therefore, for chalcotoxa and
other members of the genus Anthophila to become dis-
persed because of the abundance of Ficus throughout
the Pacific. Tebenna bradleyi is obviously a migrant to
Rapa from Australia or New Zealand.

The yponomeutid genus, Tanaoctena, presents an
interesting, but restricted, distribution which is similar
to that of Dichelopa. There are only four species: one
in New Zealand, one each in Tasmania and Australia,
and one on Rapa (Figure 132). The Rapa species is
most nearly related to dubia of New Zealand. Even the
family assignment of this peculiar genus is suspect, but
regardless of its placement the species are obviously re-
lated. The two other yponomeutid genera, Pseudori-
nympha and Terthroptera, each with one species, are
endemic, but it is the former that conjurs speculative
thought as to its origin and relationship. The only sig-
nificant difference between Pseudorinympha and the
North American Orinympha is the absence of an ocellus
in the former and presence in the latter. Although the
presence or absence of ocelli is generally considered
important, it is not known to what extent this may be
significant. If in fact these two genera are related, as
they appear to be, then the relationship must be very
ancient and the connection was probably by way of
Antarctica when its climate was more moderate than it
is today. Although this relationship may seem highly
improbable and remote, it is certainly not any more
impossible than the presence of the yponomeutid genus
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Melitonympha in the Juan Fernandes Islands, Chile,
and Texas!

Of the four species of Heliodinidae, three are en-
demic and the fourth, Lissocnemitis argolyca, is found
also only in the Marquesas.

The Gracillariidae are represented by three species—
two endemic, one apodemic. It is the latter, Parectopa
pontificalis, that presents a host-species relationship that
is interesting and conforms, to a large extent, with the
south central Pacific distribution pattern. It was de-
scribed from Rurutu, one of the Austral Islands not
very distant from Rapa, and it occurs on Rapa.

The host of pontificalis is Metrosideros, which is
found commonly in the Australian-New Zealand area
as well as in the Hawaiian Islands, Austral Islands, and
South Africa. The relatives of pontificalis (miniella,
pyrelictis, hieranthes, paradisia, thriambica, gamelia,
coccinea, zehntneri, haemataula, collischema, and
tegulata) are from New Zealand, Samoa, Ceylon and
Java, India, and Assam, following very closely the dis-
tribution of Metrosideros (Figure 141). Although
Metrosideros occurs in the Hawaiian Islands and South
Africa, no relative of pontificalis has yet been found—
undoubtedly a matter of collecting.

Six of the 17 Tineidae might be termed “tramp
species” and are undoubtedly distributed around the
world in commerce. These are: Monopis crocicapitella,
Praeacedes thecophora, Decadarchis flavistriata, D.
minuscula, Setomorpha rutella, and Erechthias zebrina.
All are refuse-feeders, stored products pests, or feed in
dead and decaying vegetable matter. Except for the
ease with which they are transported, they are of no
particular importance zoogeographically. Decadarchis
is largely a Pacific genus, except for the two nearly
pan-tropical species mentioned above. On Rapa there
are ten species, all but two of them endemic. The little
known and closely related genus Nesoxena is presently
recorded only from Tahiti, Rapa and Ontong Java, and
the Tuamotus although it will probably be found
through much of the tropical Pacific where its food
plants, Pandanus and Cocos, are common. The two
endemic genera, Biastolemma and Petula, do not have
any known close relatives and their origin is very ob-
scure. The nearly ankylosed male genitalia of B.
coarctata are unlike anything else known in the Tinei-
dae. Opogona of the Lyonetiidae is a large and well-
known genus in the Old World and the Pacific Islands,
but its place of origin, like that of the coconut, is
obscure.
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Ficures 16, 17.—16, The tree fern, Cyathea, on slope of Maugaoa at 308 m, 1,000 feet. 17,
Teumukopuke (154 m, 500 feet). Pandanus, Fitchia, Metrosideros in foreground. Tevaitau
(fort) center, Maugaoa, left background, Mayrua upper right.
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Ficures 18, 19.—18, Pariati Bay. Scirpus nodosus and Pandanus tectorius. 19, Pariati Bay.
Myoporum rapense (left) and Scirpus nodosus. Thelma Clarke examining Dichelopa myopori,
new species, attached to Myoporum.
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Ficures 20, 21.—20, Myoporum rapense growing among rocks at Pariati Bay, 30 October 1963.

21, Larval work of Trissodoris honorariella and Echi

lis hemithia. Large holes and cases at

upper left made by former, small holes and small cases made by latter.
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In a considerable number of the Microlepidoptera
of Rapa there is the peculiar feature of the black or
gray-tipped whitish hind wing. It is noticeable in
three families, Lathrotelidae, Pyralidae, and Tortrici-
dae, and is present in Lathroteles obscura, Metasia
chionostigma, M. gnorisma, M. empelioptera, Scoparia
psednopa, S. tivira, S. exterminata, Dichelopa seri-
copis, D. myopori, D. lupicinia, D. deltozancla, D.
dendrophila, D. rhodographa, D. honoranda, D.
anthracodelta, D. vaccinii, and to a lesser extent in
D. exulcerata. I know of no restricted geographical
area such as Rapa where such a feature is present.

Endemicity

On an island as remote as Rapa one should expect to
find a high percent of endemicity in the fauna. The
fact is, however, that it is unexpectedly low. Neither
of the butterflies is endemic and of the total of Macro-
lepidoptera recorded only 8 out of 32 species, or 25
percent, are endemic. Of the 96 Microlepidoptera, 60
or 62.5 percent are endemic.
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F"“’“f 22, 23.—22, ?oint Teakauraee. Larval work of Parectopa pontificalis on Metrosideros
collina var. glaberrima. 23, Same as above, enlarged. At left, cones constructed by larvae.
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4, Teone. 25, Teone Vahini.

Fioures 24, 25.—2
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Figuzes 26, 27.—26, “Doc” Taupua, medical aid. 27, Chief guide, Teretina.



Frours 28.—*Doc” Taupua and family.
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Frouzes 29, 30.—29, Teone Vahini making “popoi.” 30, “Popoi” making—a social event.
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Disposition of Specimens

The holotypes of all species are deposited in the Na-
tional Museum of Natural History, Smithsonian In-
stitution, unless otherwise indicated. Paratypes will be
placed in the National Museum of Natural History, and
in the Museum d’Histoire Naturelle, Paris, and the
British Museum (Natural History), London. Speci-
mens of previously described species, where series are
sufficiently large, will also be placed in the museums
in Paris and London.

Family NYMPHALIDAE
Genus Hypolimnas Hiibner
Hypolimnas bolina (Linnacus)

PLaTE 34, b

Papilio bolina Linnaeus, 1758, p. 479.

Hypolimnas bolina (Linnaeus), Seitz, 1908, p. 549, fig.
118b.—Poulton and Riley, 1928, p. 460.—Hudson, 1928,
p- 32, pl. 5: figs. 18, 19.

The inclusion of this species is based on the exten-
sive treatment given by Poulton and Riley of the ma-
terial collected by Collenette while he was a member
of the Saint George Expedition. During our stay on
the island, from early September to mid-December,
bolina did not appear.

I am indebted to the authorities of the British Mu-
seum (Natural History) for the illustrations of speci-
mens from Rapa in that collection.

Genus Vanessa Fabricius

Vanessa (Bassaris) itea (Fabricius)
PraTE 3¢

Papilio itea Fabricius, 1775, p. 498.—Donovan, 1805, pl.
26: fig. 1.

Vanessa itea (Fabricius), Godart, 1819, p. 321, no. 57.—
White, 1855, pl. 2: figs. 2, 2—Hudson, 1928, p. 35, pl. 4:
fig. 8.

Bassaris itea (Fabricius), Hiibner, 1821, p. 2, pl. 24.

Pyrameis itea (Fabricius), Doubleday, 1849, p. 202.—Seitz,
1908, p. 526, figs. 117 d, e.

This beautiful species, described from New Zealand
and also found in Australia, was first seen by us on
Rapa on 18 November in the morning of a warm,
sunny day. The species is restless and fast in flight, but
because of its habit of returning to its “territory” this
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individual was seen several times during the day and
ultimately captured late in the afternoon. During the
next month several specimens were observed, usually
flying parallel to a cliff-face high up in the hills. One
of the older residents of the island, Mr. Pito, told us
that itea was formerly very common but that the
numbers had decreased in recent years.

Hudson (1928, p. 35) states that the food plant is
Urtica incisa but we did not find the host on Rapa.
Apparently this is the first record of the occurrence of
itea on this island. It was not recorded (Poulton and
Riley, 1928) by the Saint George Expedition, nor
by the Bishop Museum Mangareva Expedition which
visited the island in July 1934. Nothing has been re-
ported on any Lepidoptera collected on Rapa by the
latter expedition.

It is interesting, however, that Collenette (1925,
p. 260) states, “We could only record one species of
butterfly, but another seen at close quarters on the last
day of our visit, sitting on a bush overhanging a stream,
answered to the descriptions of none of the island but-
terflies and must remain as a subject of speculation
unless and until one of its kind is taken by some other
visitor.” Collenette did not describe the specimen but
in all probability it was itea.

Family SPHINGIDAE

Genus Hippotion Hiibner

Hippotion Hiibner, 1819, p. 135. (Type-species: Sphinx
celerio Linnaeus, 1758, p. 491 [subsequent designation by
Rothschild and Jordan, 1903, p. 747].)

Hippotion celerio (Linnacus)

PraTe 65

Sphinx celerio Linnaeus, 1758, p. 491.
Hippotion celerio (Linnaeus), Collenette, 1929, p. 487.

We did not see any evidence of this species but
Collenette reared three specimens from larvae feed-
ing on Colocasia antiquorum Schott.

Family ARCTIIDAE
Subfamily NOLINAE

Genus Celama Walker

Celama Walker, 1865, p. 500. (Type-species: Celama lip-
arisalis Walker, 1865, p. 500 [by monotypy].)
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Celama insularum Collenette

PLATE 6a

Celama insularum Collenette, 1928, p. 469, pl. 21: fig. 2.

C. insularum is based on the & holotype and ¢
allotype, collected by C. L. Collenette when the Saint
George Expedition visited Rapa. We did not see this
species.

Subfamily ARCTIINAE

Genus Utetheisa Hiibner

Utetheisa Hiibner, 1819, p. 168. (Type-species: Noctua orna-
trix Linnaeus, 1758, p. 511 [subsequent designation by
Kirby, 1892, p. 345].)

Utetheisa pulchelloides Hampson

FIGURE 31 ; PLATE 4a
Utetheisa pulchelloides Hampson, 1907, p. 239.

A single male of this was collected 22.X.1963 on
Maurua, 600’(181 m).

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Family NOCTUIDAE

Subfamily AGROTINAE

Genus Peridroma Hiibner

Peridroma Hiibner, 1821, p. 227. (Type-species: Phalaena
Noctua saucia Hiibner, [1803]-[1808] [subsequent designa-
tion by Tutt, 1892, p. 8; also by Grote, 1895, p. 20].)

Peridroma saucia (Hiibner)

FiGURE 32; PLATE 4h

Phalaena Noctua saucia Hiibner, [1803]-[1803], fig. 378.

Four females of saucia were collected at Haurei
from 10-15.IX.1963. This is another nearly cosmo-
politan species.

Genus Tiracola Moore

Tiracola Moore, 1881, p. 351. (Type-species: Agrotis plagi-
ata Walker, 1857, p. 740 [by monotypy].)

Ficure 31.—Utetheisa pulchelloides Hampson: a, ventral view of male genitalia with left harpe
and aedeagus removed ; b, aedeagus.
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