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INTRODUCTION L

THE PURPOSE OF THIS PAPER 15 to provide a
preliminary  record of the bee fauna of
Panamé, The list of species is of course in-
complete; possibly not more than hall of the
specics which actually occur in Panama have
been collected there. However, {or the region
around the Canal Zone, particularly the
gouthern or Pacific portion of the Canal Zone
area, the list 1s probably much more complete,
Fifty-nine genera and 353 species are in-
cluded in the list below, The orly other ex-
tensive lists of the bees of any Central Ameri-
can country are those by Friese (1016, 1931)
for Costa Rica. A total of 207 species were
recorded from that country, and some others
have been deseribed subseguently, Cockercll
{1049 gave an incomplete report on material
assembled in Honduras. He estimated that
there were over 200 species in the collections
from that country.

The following list gives the genera of bees
recorded from Panamd, with the number of
known Panamanian species in each genus:
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MATERIALS

The bulk of the material studied was col-
lected by the author during the period De-
cember 13, 1944, to February 15, 1946, During .
this time at least some collecting was done
each week, although other duties did not al-
ways leave much time for collecting bees.
Headquarters were at the Gorgas Memorial

Laboratory in Panamd City, and I am in-

debted to Dr. Herbert . Clark, Djractor of

this laboratory, for space and tactlitics for

the prepardtion of the specimens. Records of

flawers visited were made for as much of this
material as practicable, identifications of the
plants being made with the aid of Standley's
(1028} worl on the flora of the Canal Zone.

An excellent collection was obtained by
Dr. N. L. H. Krauss of the board of Agricul-
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ture and Forestry, Territary of Hawaii, dur-
ing the years 1945 anc 1946, This collection
was particularly rich in the small bees, widely
overlonked by earlier callectors, Praf. T. I35,
Mitchell of the North Carolina College of
Agriculture and Mechanic Arts has made
available an interesting collection made by
Dr. J. W. MacSwain in Chiriqui Provinee.
Dr. E. S. Ross of the California Academy of
Sciences has lent a small but interesting eol-
lection made by K. E. Frick in the region of
the Canal Zone,

In addition, specimens collected by other
collectors and now deposited in the United
States National Museum and the American
Museum of Natural History have been made
available for study, thanlks to the autheoritics
of those two institutions,

I am alsg indebted to D, A, G B, Fair-

child of the Gorgas Memorial Laboratory

whose excellent knowledere of the Panaman-

1an biota was of very great value to me.

Stasowal VARIATIONS IN BEE AcTIvIiTY

[t iz widely believed that in 2 tropical
climate such as that of Panami seasonal
wvariations in the activity of animal life are at
a minimum. Thizs may indeed be true, but the
aminimum s nonetheless  considerabie, In
most parts of Panami there is a dry season
berinning in mid-December and continuing
to April or May. On the Pacific coast in the
Canal Zone area, in spite of an annual rain-
fall in the vicinity of G inches, the dry scason
15 virtualiv without rain; many kinds of {orest
trees lose their leaves, and much of the grass-
land becomes so dey that it readily burns. In
wview of this, it is not surprising to find great
seasonal variations in insect activity, for
most of the plants have particular flowering
seasons, often guite short, just as in temper-
ate climates.

From the staundpoint of bees, the early
part of the dry season is the most interesting,
for it 1s then, while conditions are moist hat
the davs mostly clear and suany, that numer-
ous herbaceous annuzl and 'D{,‘Ti‘rllli'll plants
come up and bioom. It is ac this season that
minst o, the bees kaown to have short seasor 15
b can be found. [ate .1_5-._:"]‘_-” most af
thesa are seermingly 5 fram the north
temperate repions such as 4:-..-&3..- wicoalest

intrusion
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and Celliopsis kondurasica.

in other areas, such as the Carihbean enast
of the Canal Zone, where the annual rainfall
is about twice that of the Pacific coast and
the dry season is only relstivelyv cley, the
contrast hetwesan seasons iz vl =0 oreadl T s
possile that such Jorms as Adndresme and
Cnilltopsis are absent {rom such areas.

OLIGOLECTY

For some reason, possibly connecter] with
the relatively small zensonal wvariation in
climate, there are few oligolectic bees in the
Panami list as CD["I"[[LLT{‘{l Loy sy comparaile
faunal list from the temperate regions, The
same appears to be true of sts of hoes ool-
tected elsewhere in the tropics, at least the
American tropics.

he most likely explanation for oligolecty!
in bees is not different from the explanation of
specilicity of any organism to its habitat: in
fact, aligolecty is a form of host specificity,
It seems that non-specific or polylectic spe-
cies would be at an advantage compared to
narrowly specialized or ohgelectic species,
because they would be able to make use of
more saurces of foad, their distribution would
not be limited by that of a few hosts, and en-
vironmental changes which might eliminate
the hosts of an oligalectic form and thus ex-
terminate it might leave a polylectic species
unafiected, In spite of these apparent ad-
vantages of the unspecialized {ood habit,
oligolectic species or groups of bees have
arisen repeatedly from polvlectic ancestors;
indeed specialization is a general biclogical
rule, only rarely reversed. From this it is
obvious that specific adaptations must be
advantageous as long as the proper environ-
ment is present. Such adaptations serve to
get species out of competition with one an-
other.

Among any group of peolylectic species
competing with one anolher for pollen sup-
nlies, one species will in all probability be at
least sl lightly better adapted for obtaining its
pollen from one Aower, while others will be
betrer adapted to other fowers. For example,

LDehned for bees as collecting polien {rom a few,
commanly related, kinds of fowers a3 opposad to poly-
leety, collecting pollzn from many unroiated Sowers,
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one species is better adapted to ohtaining
oallen from flower A than {rom ather fowers,
while a socond speui(:s is better adapted to
flower B, In this instance individuals ol the
first species visiting flower B will be at a dis-
advantage as cotmpared to those wvisiting
flower A because of the potent competition
of the second on the flower to which it is best
ardnpted, Therefore the bulk of reproduction
of the first species will be by individuals ob-
taining pollen from flower A, that is, selection
will be against these visiting flower B. If, be-
cause of inherited characteristics or pre-
imaginal conditioning, bees that visit flower
A tend to produce offspring that visit flower
A, there will be a tendency for the first spe-
clos to restrict itsell to flower A, Thus com-
petition between the species is reducad, Tf,
by a like process, the second spacies restricts
itscl{ to Hower B, the two species are no
longer in competition with each other,

These ideas were elaborated by Robertson
(1599, 1914} at a time when current ideas on
evelution were unknown. More recently
Govse (1934} and his followers have con-
cluded that species with the same ecologies
cannot persist together in the same region
anel that species with broadly overlapping
ecolories will tend to evolve 50 as to reduce
competizion with one another (see alse Lack,
1047, 1949). These ideas have been in part
tested experimentally by Park (1948).

It is interesting to examine this theory of
the origin and significance of oligolecty in
the light of the climatic and floral eharacter-
istics of varipus parts of the world. If this
theary is correct, ome would expect the
greatest percentage of oligolectic bees in
regions, such as deserts, where most of the
numerous kinds of flowers bloom during a
hriel scason. Many species of bees would be
in competition for the pollien supply were it
not for oligolecty. The competition would be
particularky intense during the frequent dry
years or series of vears when few plants blaom
and the pollen supplies are therefore limited.
In contrast, one would expect a minimum of
oligolecty in regions, such as the topics, in
which, hecaunse of the relatively uniform cli-
male, flowers appear in succession through-
out the vear and most of the specics of bees
have a long scason of flight, froquently so

long that no one flower blooms for a long
cnough season to permit olipolecty.

Accurate statistics on the fregquency of
olipolecty 1n various regions are not available
because of the inadequacy of the studies in
most repions and because of the poor defini-
tion of the word olipolecty itself. How re-
stricted in its pollen-collecting must a bee
become to be called oligolectic? It is evident
in spite of these difficulties that the percent-
age of bee species which are oligolectic in the
Panamanian fauna is far less than that in the
arid southwestern United States,

Another possible explanation for the low
percentape of oligalecty in the tropics may he
simply that those groups of bees that account
for much of the oligolecty of the deserts (e.g.,
the Andrenidae, especially the sublamily
Panurginae) are not well represented in the
tropics. However, groups that have numerous
oligolectic species occur in most of the families
and subfamilies of bees in the southwestern
deserts; this is not the case in the Tropics,
Perhaps such groups consist of species par-
ticularly sensitive to competition for polien,

The Panami list contains several strictly
aligolectic hees which belong to genera, the
members of which collect pollen only from
certain flowers, Thus all species of Ancyle-
sceles and Aelitoma of which the habits are
known obtain pollen only from Jfomees,
while all species of Peponapis obtain pollen
from Cucurbile. 1t may be worth the sug-
gestion that these oligolectic bees arose in
more arid areas, where competition for pollen
is more intense, and later spread into the
maist tropics. A probably oligolectic bee is
Calliopsis hondurasice which, like its Nearctic
relative, . andrentformis, visits small le-
gumes and may be restricted to them in nol-
len collecting. Panami is the southernmost
known extension of the range of the primarily
Nearctic genus Calliopsis; it is guite likely
that the oligolecty noted (tentatively} in
Panamai arose in the Nearctic region.

ZO0GREOGRAFHY

1% is well known that the Central American
region, including Panami, was partly be-
neath the sea for a great part of Tertiary
time, so that South America was more o less
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effectively isolated from Narth  America
from lower Eocene to upper Pliocene, For
mammals, at least, this isolation was quite
eifective, for a distinctive South American
fauna evalved in that continen® during this
period of isolation. Certain elements of this
fauna have spread northward into the Nearc-
tic region since the Pliocene, while 1 number
of Nearctic types have invaded South Amer-
ica since that time, This much of the faunal
history of the area seems clear from fossil
cvidence (sce, for example, Simpsan, 1943).

During most of the time when North and
South America were separated by water,
there was probably a series of islands along
what s now Central America hetween the
two continents, so that many kinds of ani-
mals might pass the water barrier by a serics
of steps. Mayr {1946) has compiled a I
illustrating this situation. There must have
been a large tropical North American fauna,
connected loosely wia these islands with the
tropical South American fauna. It seems dif-
ficult now to differentiate these two elements
among the bees, for which fossil evidenee is
lacking. Moreover, the two elements may
never have heen wery distinet from each
other except among certain wingless ErOUpS
such as the mammals, Mayr (1946), how-
ever, presents evidence for helieving that
certain groups of birds are of tropical North
American as distinct from South American
origin. There are certain groups of bees that
obviously have their centers of abundance
and diversity in North America, presumably
having originated there, but there seem to be
none that are predomirantly tropical North
American.

Panamd must have heen traversed by
most of the groups of animals that have
passed between the two American continents,
It seems that there must still be groups in
the process of spreading along the Isthmus,
for several Mearctic or Holarctic penera of
bees reach the southernmost limits of their
known range in the region of the Canal Zone.
Such groups are Andreng, Collispsis, and
Herindes, As there seem to be no major
physiographic or climatic barriers between
the southern limits of these groups and the
broad expanses of the South American con-
tinent, the probability is that these groups
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are recent arrivals in Panami extending theie
way sounthward.,

There are a number of groups that do naet
occur in the lowlands of the region of the
Canal Zone but do occur at higher altitudes
both towards South America and towards
North America, The hest-estabiished exam-
ples of this are the several species of Bontbus
which occur in the higher altitudes of middle
America, including the mountains of Chiriqui
Province in western Panamd, are apparently
absent from the rest of Panamd, where alti-
tudes are low, but reappear again at mader-
ate altitudes in South America, Even if re-
ports of bumblebees (never collected) in the
mountains surrounding El Valle de Antén
are correct, there are discontinuities in the
ranges of these bees amounting to 200 miles
or more, and probably 400 miles. The bum-
blebees do not appear to be even subspecife-
ally distinct on the two sides of the lowland
isthmic region where none occur. We must
assume, therefore, that quite recenthy there
were conditions similar to these of perhaps
the 4000-foot level of the Chirigui area ex-
tending more or less continuously from Chirj-
qui ta Colombia,

One of the most fascinating of SOOEEO-
praphical questions involves the elements
commuon to the deserts of North and South
America. There are numerous plant groups
(even plant specics) and some insect groups
found in the Sonoran desert and in the South
Aamerican deseris but absent from the thou-
sands of miles of intervening more humid
regions. It seems clear that at least scattered
desert areas once extended through Centrai
and South America, presumably near the
western shores. It is interesting that at the
present time some of the promontories ex-
tending mto the Pacific in the region of the
Canal Zone exhibit quite xeric characteristics,
Instead of being covered with jungle or grass-
lands (savanna), they support a tangle of
large bushes and small trees (including
mesquite, Prosopis chilensss) among which
grow cactus plants. These localities are by
no means deserts, but their vegetation sug-
gests that they might berome deserts if
higher mountaing or other factors reduced
the rainiall off the Pacihe side of Panamd.
The precediey paragraph presents evidence
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indicating that montane conditions, if not
actunlly higher mountains, connected west-
ern Panamé with Colombia in the recent past.
Possibly at the same time deserts existed
along the Pacific shore,

Numerous species of bees occur in Costa
Rica or the Chiriqui region and farther east-
ward, at El Valle de Antén (where most of
the collecting was done at altitudes between
2000 and 3000 feet), but are absent in the
lowlands of the Canal Zone region. Some ex-
tened into the lowlands of the Canal Zone on
the maist Caribbean side but are apparently
absent on the Pacifc side where the drier
conditions are strikingly different,

The extensive savanna reglons oocurring
along the Pacific slope of Panamé provided
rather poor collecting and <o not appear to
have a bee fauna peculiar to them. Most of
the hees coflected there can also be found in
clearings and young second-growth jungle.
This sugzests that the savannas are of recent
origin, not yet having acquired a distinetive
bee {fauna. Emerson (1952) independently
reached this same conclusion from a stuwdy
ol termites,

METHODS

A faunal work of this sort is unsatisfactory
not only hecause of ils inevitable incom-
pleteness but beeause, even after a pgreat
deal of work, doubt often remains as to the
name that should be applied to a species.
There is scarcely a genus of bees represented
in Panamd that iz not in need of thorough re-
visionary study. Until suck revisions have
been made in the lipht of abundant material
from all parts of the Nectropical region, the
application of certain names must remain in
doubt. Wherever possible, in doulbiful cases,
I have followed the usage already established
by other authors (notably Schwarz) even if
the name used appeared to me less Likely to
be correct than some other name. In this
way it s hoped that a multiplication of mis-
identifications will be avaided. In an effort
to make clear to subsequent students just
which species are involvad and to make iden-
tilication of Panamanian bees easier for those
wha do not have ascess to extensive litern-
ture, kevs and descriptive comments are in-
chualed in many groups. In come groups,

where there are a number of new species or
where provious descriptions seem particulacly
poor, Tull descriptions are given cven for pre-
viously described forms. Genitalic fipures are
presented [or many species f[or the same
reason and also to illustrate little-used gen-
eric characleristics.

In order to make identifications as accurate
as possible, type specimens have been exame
ined at the United States National Museum,
the Academy of Natural Sciences of TPhila-
delphin, and the American Museum of Nat-
ural HMistory. T am indebted to the curators
at these smuscums for the opportunity to
study material under their care. Padre J. 5.
Moure of Curitiba, Brazil, has very kindly
examined specimens of most of the Panama-
nian species in order to check their identity,
and nis contribution has been of the greatest
importance. Mr. Herbert F. Schwarz has
examined and identified all of the Meliponini,
andd Prof. T. B. Mitchell has identified the
specics of Mepachile. Without the aid of
these individuals the present work would
hawve been impossible,

Before the discussion of each species a
briel synonymy is piven. Names that are
well knawn to be synonyms are not in general
included in the synonymy. For many species
only the oripinal reference to the accepted
name plus references to any records {rom
Panamd are given. On the other hand, in
cases where synonymy i3 new or where
doubtiul synonymy is resstablished, refor-
ences are included to the original descrip-
tions of synonymous names. An effort has
been made to include in the synonvmies ref-
erences to all records of bee species from
Panami except pure catalogue relferences,
such as those of Dalla Torre (1896) and Lutz
and Cockerell (1920}, where the cataloguers
merely repeat previously published records.

A kev is provided for the genera of bees
known from Panami. Like the artificial koy
to MNorth American genera previously pub-
lished {Michener, 1944}, it ignoses families
and other presumably natural phyletic units.
Kevs to subgencra and species have been in-
cluded where it seemed that they would be
useful, They have been omitted for certain
grouns where recent studies have provided
such keoys (eg., Mepochile, the Meliponing)
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and [or other groups where unidentified spe-
cles, which it is believed should not be char-
acicrized in keys, are numeronz amnng the
Panamanian species. Except [or a [ew very
distinctive forms, unrecopnized unigue EPeCi-
mens have not been described as new, bhut are
listed to give an iden of the richness of the
fauna. Sometimes, as in the genus Megachile,
series of specimens are treated in the same
manner in preference to describing them at
this time.

Full data as to localities, dates of collee-
tion, and collectors are given in all groups
except the Meliponini. Here such data seem
unnecessary for more common S].':"ECIES b
cause of the works of Schwarz (1934b, 1045
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and heeanse these bees, being colonial, are
active &b ail seasens. Therelore laealities nniy
are listed for commoen species of Meliponing.

Lacalfity data published in provieus papers
are inciuded in the lists, but if no specimeons
from a locality have been available for study,
the name of that lecelity s preceded by an
asterisk. Likewise, an asterisk preceding a
date indicates that specimens taken on that
date are recorded in the literature but hawve
not heen studied by me.

A few species are deseribed in co-author-
ship with Mr. Herbert F. Schwarz, In each
such case, he hrst recognized the species as new
and prepared some comparative comments,
while I prepared the detatled deseription,

ColLeEcToRs

A large number of collectors have con-
tributed to our knowledge of the Panama-
nian bee fauna. Those whose material has
been used extensively in the present study
are listed below, topether with the collection
where the material is deposited. To save
spice, only the last name of the collector {in
parentheses) 1s given elsewhere 1n this worle,
to indicate not anly the collector but also the
lacation of the material.

Thelocation of holotypes of newspecies may
be determined by the list on this page, except

that the holotypes that were collected by
MMacSwain have heen deposited in the United
States National Museum at the request of
Dr. T. B. Mitchell, the owner of the Mac
Swain Panamanian material, Paratypes have
been distributed as widely as possible among
the {pllowing collections: the American Mu-
seum of Natural History;: Snow En tomolog-
tcal DMuseum, Umiversity of Kansas; Padre
J. 5. Meure, Curitiba, Brazl; and the United
States Mational Museuwm.

Mathan Banks
AL Basck

. H, Curran

. W. Dawsaon
K. E. Frick

5. W. Frost

W. J. Gertach
C. T. Greene

T. Hallinan

E. I. Huntingion
DWW, Jenkins
A. H. Jennings
M. L. H. Krauss

F. E. Lutz

J. W Machwain
C. . Michener
. L. Merrizon
W. Robinson
H.. F. SL'..IIW'L'EL"Z
R. €. Shannon
). E. Shattuck
I.. J. Stannard
J. Zetek

Museum of Comparative Zodlogy

United States Mational Museam

The Amercan Moseurn of Natural [History
Uiniversity of Minnesora

California Academy of Sclences

United Staces National Museom

The Amencan Museum of Naturzl History
United States Mational Museum

The American Muzeum of Natural History
The American Museum of Narural History
University of Kanzas

United States National Museum

University of Kansas; duplicates in the Krauss collection and the American Mu-

seum of MNational History
The American Museum of Natural History
Marth Carolina State College, Raleigh, N. C.

The American Museum of Natural History; duplicares at the University of Kansas

Uniced States MNatlonal Museum
Tlnited Staces National Museum
The American Muzeum of Nacural History
United States Watloonal Museuim
The American Museum of Matural History
Tlntversity of INansas
TRt Ferl Sintes drat s N hee s s
Tnited Staces National Museum
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LocALITIES

The lollowing 13 an annotad list of the prin-
cipal collecting localities for which informa-
tion is avadable from the collector as to the
situation in which he collected. Notes on a
fewe additional Jocalities absent from most
maps or likely to become so have been in-
clucled, even though no information from the
collector was available.

CANAL ZONE

All the maore recent coliections from the follow-
ing localities must have been from cleared areas
or second-growth brosh: Fort Clayton, Corozal,
Paratsn, DBalboa, Anchn, Fort Kebbe, Gamboa,
Albrook Field, Cocoli, Pedeo Miguel, and Summit.
Alhajuela: An old hydrographic station at the

mouth of the Chagres Gorge, now just below the

site of Madden Dam,

Ancadn Hill: & hill near Ancdn, NMost of the col-
lecting was done ameong bushes near land-
scaped arers.

Bareo Colorade Island: An island in Gatin Lake
covered almost enticely by wirgin or nearly
virgin jungle.

Cerro Cobro: A small mountain near the shore
west of the Pacific end of the Canal. Largely
covered with dense second growth and possibly
virgin woods. Most of coilecting done near
summit,

Chiva Chivar A wvillage just east of the Canal
Fone on the southern slope. Most of the ¢ollect-
ing was done in brushy areas in the Zone, Chiva
Chiva trail is now a road leading from Chiva
Chiva to the Canal through largely wooded
areas,

Flamenco Island: An island in Panami Bay. Col-
lecting done chiefly in grassy areas.

Tort Iohbe: Collecting done along roads.

Frijoles: A locality on the railroad just above lake
level close to Barro Coloradoe Island. Second-
srowth brush and woods.

Juan Mina: A very small village on the south
gide of the Chagrea River between Gamboa and
Madden Dam, on the horder of the Canal Zone.
Moast of the collecting was done in a poarly
cared for grapefruit orchared, around the edges
of which bushes of Cornude grendiloric bloomed
in June, Cuphbes bolsamona and Dlere Blora
are herbacesus plants which bloomed in the
orchazd, Most of the surrpunding country is
covered Ly second-geowth woods, but oa hiil
across o slough from the orchard is covered by
apparently virgen jungie.

Maddes Forest: Dense viegin or neariy virgin
jungle reserve traversed by wvanous  trails

Soath of continental divire. )

Patilia Peoint: A point projecting into the Pacific,
cast of Panami City. Largely covered with
trees, Lt shores scem arid, supporiing growth
of small trees (including  mesquive, Frosopes
ehilensis) and caclus.

Rio Pescada; Cleared and broshy land at the
head of one of the southwest arms of Gatln
Lale. ,

Summit: A locality near the continental divide in
the Conat Xone. Collecting done in experimental
gardens and along roads in near-by focest,

PaxaMi PROVINCE

Arraijin: A village on the western border of the
zone on the southern slope. Callecting done in
large, old, second.growth or possibly wirgin
wootls near the viliage.

Bella Vistn (see Panami City).

Cabima: A former seftlemens where DBusck did
much collecting. Dr. A, G. B. Fairchild tells
me that it was near the present Calzada Larga,
south of Madden Field and the natural bridge.
Buscle probably visited it at a time when there
wis still a pood deal of forest in the area, but
it is now all cleared land or second-growth
serub.

Camartn: A village on the Pacilic shore just west
of the Canal Zone boundary. Collecting done on
brushy hilis and in near-by cocoout grave.

Cerro Campana: A mountain covered with both
jungle and grasslands roughly midway between
Panami City aad El Valle de Antdn. The aldi-
tede at which collecting was done iz unknown,
but many plants and insects were sugpestive
of those at El Valle de Antbo.

Chame: Collecting done in an area of moderate-
gized, probably second-growth trees,

Chililire: & willage surrounded by sccond-growth
jungle and cleared land on the trans-isthmian
highwaoe,

Chorrera: Savanna country of extensive grass-
lands between dense virgin jungles along water
courses. Collecting done mostly along the mar-
gins of these woods, where tree-top conditions
curve dows ta the ground level.

Laguna: A emall lake in the mountains about 23
miles northwest of Chame atan altioade of 2600
feet, MNear-by lulls are within sight of the road
to El Valle de Aatén, and Laguna is in the
sarne mountain mass as Bl Valle de Antdo. The
hills are mostly covered with jungle, but thers
arc some prassy areas. The vegetation seems to
indicate lesa humidicy than in some areas near
Tl Walle de Antdn.

Lasz Sabanas: Almost a northeastern suborh of

Panami City, Brush and grass-covered area.
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Matias Herndndez: A savanna aren neas Panami
City on road to Pacora. Collecrin gdone in grass-
linds,

Old Panami (or Panami Viejol: A lecality on
the coast a few miles cast of Panamd O by whers
stand the masonry ruins of the old city of Pana-
mi. In these old stone walls are the nests of
many stingless hooey bees. The surrcuneding
country is cleared or brush covered, with scat.
tered, rather large trees, A MANTCOveE swamp is
neac by,

Pacera: A region of moderately extensive prass-
lands interspersed with extensive areas of both
virgin and second-growth jngle.

Panambi City: Collecting done mostly 10 vacant
lots and along the shore of the Bella Vista
district of Panama City; some collect ny also
done in brushy arcas between the Bella Vista
district and San Feancisco de |2 Calota.

Pedregal: Collecting done along a road in a dry
arean,

Pueblo Nuevo (full name: Puebla Nuevo de las
Sabanas): A town near the trans-isthmian high-
way @ short distznce north of Panoma City.
Collecting done in second-growth woods and
near-by cleared arca.

Punto Viqué: A promontory on the Pacific coast,
west of the Canal Zone, Second-growth woods
and berush,

Tocumen: On road from Panami City to Pacora.
Collecting done along the marging of second-
groweh woods.

CocLE Provixce

El Valie de Antén: This locality, upstream from
tne town of Antdn though not reached wvia
Anthn, is genecally known merely as Fl Valia,
Tt is a small, well-watered valley hawving an alti-
tude slightly over 2000 feet, surrpunded by
mountain peaks whose summits are between
000 and 4000 feet in altitude. The valley floor
ia either cleared or naturally devoid of dense
forest, but the mountains are mostly covered
with dense jungle. Most of the collecting was
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dleme at elearings on the mountains or in brushy
areas alony the streams on the valiey floor,

Ro Teta: A stream entering the Pacifie near the
east houndary of Coclé Provinee, The soil is il
and supporis no jurgle but a dense growth of
bushes and small trees, 19 14 20 feet in heizhe,

Covdn Mrovivoe

Faort San Lorenzo: At the mouth of the Chagres
River, Old secand growth and virgin jungle,

WNuevo Limén: A smail settlement on the shore of
Gatan Lake, near Nupeve Providencia, not far
from the mouth of Rio Gatin.

Fitia: A small village on the Caribbean COASt West
of and just outside the Zone boundary.

Lie Boguerdn: The most northerly of the large
rivers feeding Madden Lol

Santa Rosa and Gatuncillo: Towns on the Chagres
River between Gamboa and Madden Dan,
Both are surrounded by cleared arcas and sece
ond-grawth waonds,

Crrou Proveveor

Baquete: Collecting by fauss done along roads
aear town. No details are avallable a3 to col-
lecting by others at thislocality.

David: Most of the collecting done in sAVIAONA,
some in river bottoms.

Potrerillos: Some of the collections were made in
virgin jungle where there were almost no Bowers
and hence slmost no bees. The mest productive
collecting for bees was along paths near culti-
vated land and in second-growth scrub.

In conmection with lacalities of Neotrop-
ical bees, it seems worth pointing out that
many species collected by H. H, Smith have
been described from Chapada, Brazil. There
are 50 miny localities of this name that this
datum is meaningless. From Dr. John Lane,
through Div. David A. Young, I have learned
that Smith's collecting locality was near
Buriti, Mato Grasso.
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