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In the present paper, some biological observations of two new Japa-
nese halictine bees are described. Both species have been observed
at Misono, the su.,urb district of Kitami, Province K1tam Hokkaido.

winter as indicated by the following meteorclogical data (taken from
“Climate of Hokkaido”, 1952)
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At the end of June, the clover grows to 20-25 cm and completely cov-
ers the soil surface. The soil is neither hard nor loose, but occupied
by the dense root systems of the clover, and relatively humid by the
dense foliages preventing the penetration of direct insolation.
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This species is a close relative of Lasioglossum zonulum (Smith), but

is separated by the following combination of characters.
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Female: Head a little more round in {ront view; dorsal plates of
pronotum more developed with sides more sharply truncated; dorsal
face of propodeum with weaker wrinkles; metasoma, especially 2nd
tergum, much more convex. Ma]e; Vertex more OLnd in f:ront view;

FEMALE. Length about 10 mm.

Biack; mandibles reddened apically; flagellum beneath reddish
brown; tegulae reddish brown, narrowly nearly transparent anterior-
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hairs on legs similar to occidens in color, or fuscous h n hin a
sometimes less pronounced; hair bands on bases of intermediate terga
much more conspicuous than in zomulum, snow-white; hairs on apical
portion of intermediate terga brown to fuscous, not conspicuous as in
occiden:
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Head nearly round in front view with clypeus slightly producing
subrugoso-punctate with interspaces
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MALEL. Length about 9 mm.

Black ; mandibles reddened apically; clypeus pale yellow apically;
flagellum brown, slightly more paler beneath; tegulae brownish, paler
posteriorly and narrowly transparent apically; wings hyaline, veins
and stigma yellowish brown; legs black or nearly piceous, small seg-
ments of tarsi brownish; metasoma black or sometimes nearly piceous,
posterior margins of terga hardly discolored.

Face including clypeus (primarily basal portion) densely covered
with white, appressed, plumose hairs; hairs on vertex and genae rath-
er sparse, whitish; hairs on mesosoma similar to those of female;
basal hair bands on intermediate terga not conspicuous as in female
although much conspicuous than in zonulum; hairs on 3rd and follow-
ing terga primarily brown to fuscous; hairs on sterna pale.

Head round in front view, with clypeus slightly producing below ;
clypeus strongly convex, more convex than in mutilum and zonulum,
coarsely punctured, shiny; punctures on clypeus stronger than in
mutilum and zonulum ; vertex well convex, round in front view, coarse-
ly shagreened, shiny; genae well developed, shagreened, shiny; anten-
nae slightly elongate, 1st flagellar segment broader than long, 2nd a
little longer than each following segment, nearly one and one-half
times as long as broad.

Pronotum with dorsal plates more developed than in mutilum and
zonulum, with sides truncated; mesoscutum shiny, densely punctured;
scutellum convex, shiny, densely punctured with punctures smaller
than in mesoscutum; propodeum coarsely sculptured with punctures
smaller than in mesoscutum; propodeum coarsely sculptured with
strong wrinkles; crescent area hardly defined; posterior face of pro-
podeum not carinate above; mesopleura sculptured nearly as in mutilum,
less coarse than in zonulum.

Metasoma long oval, bases of intermediate terga strongly constrict-
ed; 1st tergum densely punctured nearly all over, with punctures on
median portion almost as strong as or a little weaker than those on
mesoscutum ; 2nd and 3rd densely punctured with punctures weakened
on posterior depressions which are well indicated and broad; 4th with
punctures evanescent; hair patches on 6th sternum well developed.

Distribution . Japan (Hokkaido).

Type material . Holotype female, Botanical Garden, Sapporo, Hokkaido,
27.vi. 1958 (Y. Hirashima leg.); 4 paratype females, Higashikawa, To-
kachi, Hokkaido, 22.vii. 1955 (Y. Hirashima leg.); 4 paratopotype males,
on Rudbeckia laciniata, 17. vii. 1959 (S.F. Sakagami leg.); 1 paratype fe-
male, 28.vii. 1959, 1 paratype female, 14. viii. 1959, 1 paratype female, 9.
ix. 1959, 1 paratype female, 15.ix. 1959, University campus, Sapporo, on
Rudbeckia laciniata, (S. F. Sakagami leg.); 1 paratype female, Kitami,
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Hokkaido, 29.viii. 1959 (Y. Ohé leg.).

Type depositories : Ilolotype is deposited in the Entomological Labora-
tory, Kyushu University; paratypes will be found in the Entomologi-
cal Laboratory, Kyushu University, Zoological Institute, Hokkaido
University, British Museum (Nat. Hist.) and Snow Ent. Mus., Univer-
sity of Kansas.

The nests of this species were also discovered in Sapporo and Kushiro.
Leaving the detailed accounts of the life-cycle elsewhere, here is given
the biological observations made with the population in Kitami alone.

NEST STRUCTURE: The nests are of the typical branched hal-
ictine nest pattern, each cell connected with the main burrow by means
of short lateral, the diameter of which is less than that of the main
burrow (type III a, Sakagami & Mi-
chener, 1962). The constriction of
the entrance hole and presence of
lower blind burrow agree with the
majority of halictine nests so far
described (Figs. 1-3).

Entrance occasionally with undif-
ferentiated turret, constricted to 4—
5 mm. Main burrow 5.5-7mm wide,
the inner wall more or less smooth
but not polished, generally verti-
cal, often with irregular bendings,
occasionally ramifying below ; bot-
tom of lower blind burrow reaching
25 cm or more in late summer nests.
Cells (Fig. 3), horizontal, mildly
concentrated, mostly locating from
6 to 15 cm below earth surface, per-
pendicularly connected to main bur-

Figs. 1-3. Nest structure of Lasioglos-
sum esoense. 1, Old nest probably used
for hibernation (No. 1, excav. on June
30, ’60) ; 2, Nest (No. 8, excav. on Aug.
21, ’60) containing immature stages
(Horizontal and vertical views). Nu-
merals indicates the order of const-
ruction (1-3, empty after emergence;
4-5, black pupae; 6, black eyed pu-
pa; 7, white pupa; 8-9, post-defecat-
ing larvae); 3, Cell containing post-
defecating larva,
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row by means of short lateral, which is 8-15 mm long and 4-4.5 mm
wide, filled with soil after oviposition. Each cell 12-14 mm in length,
7-8 mm in maximum diameter and 4 mm in neck diameter, shaped as
in other halictine cells, elongate oval, bilaterally symmetric, bottom
flatter, inner wall smooth and polished; Iarval defecation at end of
upper wall. Developmental gradient more or less progressive and de-
scending.

The entrance often forms a turret of about 2-3 cm in diameter, but
this is obviously due to the accumulated soil mass not removed, does
not mean the specialized architecture. The lower ramification of the
main burrow was found only in one nest (No. 4 in Table 1). The
developmental gradient is known in only two nests (Nos. 7 and 8),
and distinct only in the latter. But there is no reason to deny the
progressive and descending tendency, being general in halictine beces.

One nest (No 1, Fig. 1) was apparently the overwintering nest, be-

ino verv deen. reachino 38 ¢m below the surface. and ramified in six
ing very Qecp, rceacillilg o0 Clil DCIOW Lic SUliacc, alll IailluCuh 1l SiX

branches at the bottom, probably each representing the hibernaculum
of the overwintering female bees.

PHENOLOGY : Although so far known only from Hokkaido, this
species is one of the latest species in the beginning of the spring ac-
tivities, appearing only at the middle of June. The first records of
nesting activities arec those taken on June 16-18, 1960. The solitary
foundation of three nests were observed on these days. In general,
the activities at the nesting site continue to the end of August. No
systematic collection on flowers was made in the locality concerned.
Therefore, the phenological trend was estimated solely based upon
the results of nest excavation as given below.

Nest Date of Date of Depth of Number of adults Number and Remarks

No. discovery excavation burrow and their condi- contents
bottom tions (*dead) of cells
(in cm)

1 VI 17 60 VI 30 ’60 38 1% Without cell Overwinter-
ing nest
with lower
ramification
(Fig. 1)

2 vonon ”onon 14.5 12, WillgS il'llllcl, 7"

(just at mandibles slightly
digging) worn, [ertilized,
ovaries fully de-
veloped, crop with
abundant pollen
3 » 18’60 VII 22’60 185 1@* ” o u
4 v 16°60 »# # » 10 ” ” on Burrow bi-
(just at furcated at
digging) bottom
5 nvonon non o 15.5 ” 1, polished
but still

empty
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6 v 23 v w ow o 14 ” 6, all with
pollen ball
infested by
fungi

7 » 16’64 VIII14°64 33 1%, wings mildly, 4 :2 with post-

and mandibles heav- defecating lar-
ily worn, ovaries vae, 2 with white
not examined pupae (12 18)

8 _ VIII 21760 225 1 old @, wings & 9:3, empty with (Fig. 2)
mandibles heavily trace of defeca-
worn, fertilized, tion; 2 with black
crop without pol- pupae, 1 with black
len, ovaries degen- eyed pupa; 1 with
erated. 3 9%, soon white pupa; 2 with
after emergence, postdefecating
unfertilized, ova- larvae
ries undeveloped.

233\, newly
emerged
9 — 1X 15’60 26 No adults 6, all empty
with trace of
defecation

The data are still far from sufficient. In 1960, the population was
apparently affected by adverse weather, especially by excessive soil
moisture. Among 13 nests discovered until June 22, only two (Nos.
8 & 9) produced progeny. All others either disappeared during the
season or were unsuccessful when excavated later (Nos. 3-6). In
spite of such incomplete results, the data indicate only one genera-
tion per year, lasting about 2.5 months. After the hibernation, the
females start the nest at the middle of June and produce the next
generation, which emerges approximately at the end of August. The
collection data in Sapporo also quantitatively confirm this annual cy-
cle.

SOCIAL PATTERN: The nest No. 1 was discovered on June 17
by the appearance of the large entrance tumulus. On the same day,
four new nests and on June 22 another one were found, all surround-
ing No. 1, within the radius of 30 cm, and one of them was just at
the beginning of digging (No. 2). This fact strongly suggests that
five bees overwintered in Nest 1, which possessed five branches at the
bottom, presumably representing hibernacula, started their nests sol-
itarily near the mother’s nest. But it is premature to regard this
as a rule. The absence of any females in No. 9 might suggest that
all newly emerged females abandoned the nest. Further, the nests
were found in other places either solitarily (2 cases) or forming
groups of 2-3. Therefore, it is obvious that some females become
pioneers, establishing the nests in the areas remote from the mother’s
nest.

As to the social pattern, the following items of evidence indicate
that each female starts her nest and cares it solitarily : 1) The dura-
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tion of active period, from middle June to late August, is too short
to develop any complicated social systems between mother and daugh-
ters as in L. (Evylaeus) duplex Dalla Torre (Sakagami & Hayashida,
1958, ’60, ’61, cited as Halictus duplex). 2) There is also no marked
change in body size and shape in the course of the active period. All
females are approximately of the same size. All except newly emerged
autumn females are fertilized. The ovaries develop first and later
degenerate parallel to the season (Sakagami, unpub.). 3) All nests
excavated by us, contained only one female. Nest No. 8 is exception-
al, but it is doubtless that all females except the heavily worn one
are newly emerged ones. 4) The number of cells in each nest (4-9)
also suggests the solitary activity.

Therefore, the social pattern of this species is concluded as the
simplest solitary type, that is, the type predominant in most other
solitary bees. Only possible complication is the occasional presence
of more than one female, all equivalent, in the same nest. Such fac-
ultative pleometrosis is often observed in some fundamentally soli-
tary halictine species, or in the solitary phase of some social halic-
tine bees (Cf. Sakagami & Hayashida, 1961). But such occurrence
seems to be exceptional in L. esoense, even if possible.

In Nest 8, there is a discrepancy between the number of cells and
that of brood including newly emerged adults, that is, five newly
emerged adults were taken but only three empty cells were found.
It is possible that some other cells were overlooked. But it is also
plausible that some newly emerged ones, especially males, entered
into the nest from the outside. Because one of two males was cap-
tured just at the moment of entering the nest. This is rather excep-
tional in halictine bees, the males of which usually do not return to
the nests after departure.

Lasioglossum (Evylaeus) ohei Hirashima et Sakagami sp. n.

This species belongs to the group of L. sexstrigatum (Schenck) in a
broad sense. This is separated from the allied species by the com-
bination of characters such as the round head, convex and coarsely
punctate clypeus, obliquely striated dorsal surface of the propodeum,
elongated teeth on the posterior spur of the hind tibiae, and not con-
spicuously pubescent metasoma in the female, and the not elongated
antennae in the male. The latter is especially characteristic for this
species.

FEMALE (Figs. 5, 8, 9): Small and not robust species, length less
than 6 mm.

Black ; mandibles reddened or piceous except bases; antennae broad-
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ly brownish or more paler beneath; tegulae pale brownish transpar-
ent or nearly so; wings hyaline, veins pale brownish; legs piceous
to brownish; tibial spurs yellowish; metasoma more or less piceous
or brownish with posterior margins of terga pale yellowish brown
transparent.

Hairs on body nearly uniform in color, whitish or pale golden,
not conspicuous; cilia on metanotum dense in certain specimens; grey-
ish hairs on 1st tergum microscopically fine, those on the following
terga becoming longer and more conspicuous toward posterior terga;
intermediate terga without hair bands but hairs becoming longer and
denser toward posterior margin of each tergum; sterna with long
hairs.

Head (Fig. 8) rather thin, nearly round in front view with clypeus
slightly exceeding line running bases of orbits; clypeus convex trans-
versely, strongly and coarsely punctate for the size of insect, with in-
terspaces polished and shiny apically, microscopically tessellate above;
supraclypeal area slightly convex, weakly tessellate-punctate with
punctures as strong and large as or weaker than those on base of
clypeus; frons convex, densely tessellate-punctate with punctures very
small; genae receding. Mesoscutum shiny, very weakly or some-
times more or less distinctly tessellate, weakly and not so densely
punctate ; scutellum flat, sculptured nearly as in mesoscutum; propo-
deum shorter than scutellum, with dorsal face slanting and rounding
into posterior face, wrinkled laterally; dorsal face of propodeum tes-
sellate medially, triangular area not at all indicated. Legs with pos-
terior spurs of hind tibiae with about four teeth, basal one or two of
which are fairly long. Metasoma elongate oval; 1st tergum polished
or microscopically finely punctate and transversely lineolate; 2nd
and following terga hardly punctate, microscopically shagreened, shiny.

MALE (Figs. 4, 6-7, 10-14): Head extremely polymorphic as given
later precisely. In small individuals, head (Fig. 12) round in front
view; mandibles slender with sharp apices; vertex gently convex;
genae narrower than orbit without projections; punctures on frons
about as large as, on vertex smaller than smooth and shining inter-
spaces. Face below fairly densely haired. Clypeus except base yel-
lowish. Pronotal tubercles round, inconspicuous. In large individu-
als (Fig. 11), head monstrous, remarkably enlarged with huge, sharp-
ly pointed mandibles; head quadrate in front view with orbits hardly
converging below ; clypeus considerably transverse, scarcely convex;
genae exceedingly well developed with a large, posteriorly projecting
process; head strongly shiny, finely and sparsely punctate, or hardly
punctate on vertex and genae, scanty of hairs; mandibles and clypeus
except base nearly ferruginous; pronotum well developed, sharply
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Figs. 4-9. Lasioglossum ohei. (Scale=0.25 mm in figs, 6-7, 0.5 mm in other figures).
4 & 5, Left antennae of male and female (Frontal views); 6, Male 7th and 8th
sterna; 7, Male genitalia; 8, Female head, viewed frontally ; 9, Female in pro-
file view,

truncate laterally.

Antennae brownish, more paler beneath, slightly elongate with three
or four basal flagellar segments indistinctly broader than long, the
following segments nearly as long as broad except for terminal seg-
ment, very weakly convex anteriorly. Mesosoma shiny; mesoscutum
and scutellum smooth with very fine, rather sparse punctures; pro-
podeum essentially as in female or more shiny with posterior and
lateral faces finely shagreened or microscopically lineolate; meso-
pleura nearly smooth, shiny, with punctures a little more irregular
and a little coarser than those on mesoscutum. Legs brownish, tarsi
and both extremities of tibiae yellowish. Metasoma brownish to black-
ish brown, shiny, nearly impunctate. Apical metasomal sterna and
genitalia as illustrated (Figs. 6 & 7).

Distribution: Japan (Hokkaido).

Type material: Holotype female, 57 paratopotype females and 41 par-
atopotype males, all collected or reared from nests, Misono, Kitami
City, Kitami Province, Hokkaido, during 1959-64 (S. F. Sakagami and
Y. Ohé).

Type depositories: Holotype is deposited in the Entomological Labor-
atory, Faculty of Agriculture, Kyushu University. Paratypes will
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be preserved in the latter institution, Zoological Institute, Faculty of
Science, Hokkaido University, Snow Entomological Museum, Univer-
sity of Kansas, British Museum (Nat. Hist.), and U. S. National Mu-
seum in Washington.

MALE POLYMORPHISM: The male polymorphism was given in
the description. But this feature is so remarkable that is comment-
ed here in detail. As shown in Figs. 10-14, the polymorphism is prin-
cipally caused by the allometric development of the head. To give

Figs. 10-14. Male polymorphism in L. okei. (Scale==0.5 mm). 10, Contin-
uous series of males arranged according to head size. Mandibular mus-
cles are shown in two extreme individuals; 11 & 12, Head viewed fron-
tally of two extreme individuals, showing sculpture, pilosity and mandi-
bular muscles; 13 & 14, Two extreme individuals viewed in profile,
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some quantitative measures upon the relative proportion among vari-
ous body parts, two extreme male individuals (in mesosomal width)
where chosen. The measurements of various body parts of these
specimens were converted to the ratios to the mesosomal width (=
distance between outer margins of tegulae, respectively, 1.24 mm in
the small male and 1.50 mm in the larger one). Then such relative
values of the larger male were divided by the corresponding values
of the small male and the results were arranged in the increasing
order of the ratios (large male)/(small male) (s. the last column of
the table). To facilitate a comparison, the same procedure was also
taken with females, using two extreme individuals in mesosomal
width, and the results were presented together with those in males.

Parts measured Ratio to mesosomal width Ratio
* *Parts out of head;

L, Length; W, Width; Small § Large 2 Small@ Larged b/a B/A

D, Distance a b A B

1. *Mesosomal W 1.00 1.00 1.00 1.00 — —_
2. Ocellalveolar D 0.38 0.36 0.46 0.36 0.95 0.78
3. Clypeus L 0.23 0.24 0.24 0.20 1.04 0.83
4. Eye L 0.62 0.55 0.72 0.65 0.89 0.20
5. Flagella I-1V, comb. L  0.19 0.19 0.34 0.32 1.00 0.94
6. *Hind tibia L 0.68 0.68 0.74 0.73 1.00 099
7. Eye lateral W 0.24 0.23 0.29 0.30 0.96 1.03
8. *Metasomal W 1.02 1.05 0.93 0.97 1.01 1.04
9. *Mid tibia L 045 045 0.50 0.53 1.00 1.06
10. *Mesoscutal L 0.57 0.56 0.61 0.65 0.98 1.06
11. Scape L 0.37 0.35 0.37 0.40 0.95 1.08
12. Head L 0.92 0.88 1.00 1.11 0.96 1.10
13. *Pronotal W 0.59 0.59 0.53 0.61 1.00 115
14. Head W 0.96 0.95 1.05 1.22 0.99 116
15. *Fore tibia L 0.38 0.41 0.42 0.49 1.08 116
16. Orbitalveolar D 0.17 0.18 0.19 0.24 1.06 1.26
17. Upper interorbital D 0.59 0.56 0.71 0.90 0.94 1.27
18. Maximum interorbital D 0.68 0.64 0.71 0.91 0.92 128
19. *Fore coxa W 0.22 0.21 0.20 0.27 0.96 135
20. Interocellar D 0.18 0.19 0.19 0.26 1.06 137
21. Interalveolar D 0.10 0.10 0.13 0.19 1.00 146
22. Upper margin of

clypeus L 0.21 0.19 0.20 0.30 0.90 1.50

23. Lower interorbital D 0.49 0.45 0.49 0.80 0.92 . 164
24. Ocellocular D 0.18 0.20 0.19 0.32 111 1.68
25. Mandible L 0.38 0.41 0.46 0.81 1.03 1.76
26. Genal W (excl. process) 0.20 0.18 0.21 0.67 0.90 215
27. Ocelloccipital D 0.10 0.10 0,10 0.22 1.00 220
28. Mandible basal W 0.13 0.13 0.11 0.26 1,00 2.36
29, Genal W (incl. process) — — 0.21 0.67 — 320

Obviously the ratios, consequently also the order among various
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Fig. 15. Relation between body size and ratios of some body parts
in L. ohei. Abscissa, Head width (in mm). Ordinate, ratios and
(at bottom) individual number. A, Genal width/Eye width seen
laterally ; B, Lower interorbital distance/Upper interorbital distance ;
C, Head width/Mesosomal width. Bottom graphs show the frequen-
cy distribution of mesosomal width in both sexes. In ratio -
Genal width/Eye width in males, the crosses represent the distri-
bution of the ratio, in which genal width was measured includ-
ing genal process and the dotts represent the results measured
excluding genal process. In small males distributing below line
X-Y, this difference does not exist because genal processes are
practically absent. The size of circles indicates the individual
number as given right-hand top.
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Alfken (1905) stated that Halictus monstrificus Morawitz, described from
Siberia by the male, is identical with Halictus sexstrigatus, and his state-
ment was cited again by Bliithgen (1922) (Cf. Hirashima, 1957). Thus,
Halictus monstrificus is a gigantic male of H. sexstrigatus. Rayment also
reported two similar instances from Australia. In Halictus emeraldensis
Rayment, he discovered (1936-37) a large macrocephalic male together
with normal small males. His figures show the allometric development
of the head similar to that in our case, although the formation of the
genal processes is not mentioned. This case is noteworthy because,
after his comment, not only head but also genitalia change the structure
as cited below: Whilst checking the virgin females of the February
generation of H. emeraldensis as they emerge from their natal shaft,
the author was astonished to see a bee, returning from the flowers,
suddenly fall dead on to the colony site--:-- Microscopic examination
proved it to be a mutation, with a huge quadrate-head capsule more
than twice the size of that of the (typical) male, its apex of the
abdomen has a large broad red plate, which is absent in the much
smaller typical male; the genitalia has two more appendage as shown
in Fig. II1, 4, ---Another instance of cephalic polymorphism was found
by Rayment (1955) in Halictus (*“ Chloralictus”) dimorphus Rayment. In
this species, the structure of the genitalia does not remarkably vary
between micro- and macrocephalic males. On the other hand, the
macrocephalism is linked with the formation of the genal processes
as in L. ohei. As both to H. emeraldensis and H. dimorphus, Rayment ex-
plains the phenomenon by the appearance of the mutations. We have
naturally no reason to reject such possibility. Unless confirmed by
the crucial evidence, however, it seems to be more reasonable to regard
such instances as already established polymorphisms than sudden ap-
pearance of mutations.

A third instance of the male macrocephalism or gigantism is the
genus Sudila. Cameron (1897) erected this genus for the reception of
two Ceylonese halictine bees, principally based upon such male gigan-
tism. Later, Friese (1918) also erected the genus Ceylonicola for three
species possessing similar feature, all from Ceylon. The latter genus
was later regarded by Bliithgen (1930, cf. also 1931) as synonymous
with Sudila. 1t might be quite excusable that Cameron erected the new
group because the macrocephalic trend in halictine bees was not well
known in his epoch and the morphological deformity of this feature
was, if seen statically, indubitably remarkable. But after the dis-
covery of the allometric trends linked with the head gigantism as
given in the present work, it must be cautious to erect new supra-
specific categories or even new species based upon such feature alone,
however extremely abberant in the ‘appearance. Cameron writes that
Sudila is characterized, besides the gigantic head in the male, also by
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the possession of the longitudinal furrows on the mesonotum in-the
female. Therefore, it is conceivable that the erection of this genus
is valid. But the description by Cameron (and also of Ceylonicola by
Friese) is not so distinct that further critical studies are required.

Recently several instances of the cephalic polymorphism has been
discovered in the females of certain halictine bees (Bliithgen, 1930;
Quénu, 1959; Sakagami & Fukushima, 1961; Sakagami, 1964; Saka-
gami & Moure, in press; Wain & Sakagami, in press). The mode of
deformation is, though not so exaggerated, approximately identical
with that in the male polymorphism, showing the enlargement of
occiput, genae and clypeus. The appearance of genal processes is also
seen in Halictus latisignatus Cameron (Wain & Sakagami), Megalopta
genalis Meado-Waldo (Michener, 1954; Moure & Sakagami). The de-
creased punctation in the macrocephalic individuals is, though less
remarkable, seen in H. latisignatus, too. In the case of female cephalic
polymorphism, such allometric trends can appear in connection with
the caste differentiation. There are at least three such instances, H.
(Halictus) scabiosae (Rossi) (Quénu, 1959), H. (H.) latisignatus Cameron
(Wain & Sakagami) and H. (Seladonia) aerarius Smith (Sakagami &
Fukushima, 1961), in which the macro- and microcephalic females
serve, respectively, as queen- and worker-like.

On the other hand, such functional significance is dubious in the
male cephalic polymorphism linked with gigantism. So far is little
known any fact that the male bees play any important role in the
tribe maintenance except mating. Certainly the formidable mandi-
bles of the gigantic males of L. ohei are operated by the enormous
muscle masses. But it is very doubtful that such saber-shaped man-
dibles contribute to any works such as digging, building, etc. Further,
it is difficult to assume that such mandibles are necessary in the mat-
ing response, because the males of many halictine bees, including the
microcephalic males of the present species, possess the normal, slender
mandibles. The cephalic polymorphism is not rare in aculeate Hy-
menoptera. But the exaggerated gigantism seems to be prevailing in
males. The male of Andrena halictoides Smith shows cephalic polymor-
phism (Hirashima, 1965), and further the males of many species of
Andrena (Andrena and Hoplandrena) have such sickled mandibles and
genal processes (Hirashima, 1962, 1964). A similar instance is known
in a crabronid wasp, Ectemnius martjanowii F, Morawitz (Tsuneki, 1956).
Probably the aculeate Hymenoptera has a genetic tendency to develop
such polymorphism. But such tendency may be exaggerated and re-
tained much easily in males than in females by their haploid genetic
make-up and their relative freedom from the selection pressure.

NEST STRUCTURE: The nests (Figs. 16-27) are essentially of the
type similar to that of L. esoense: Each cell is connected to the main
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burrow by means of short lateral. But most nests are inhabited by
more than one female, and each of them usually has her own burrow.
Therefore, the whole nest in general consists of several branch bur-
rows, each issuing from the main burrow and having a number of cells
each with narrow lateral.

Entrance mostly provided with conical tumulus, constricted to 1.5—
3 mm, mostly 2-2.5 mm in inner diameter. Main burrow 4-5 mm, most-
ly 45mm wide, with inner walls more or less smooth but not polish-
ed, descending approximately vertically, radiating branch burrows at
3-11 cm, mostly 5-7 cm below soil surface, often though not always
at same level (Cf. Figs. 16-23). Sometimes but not always, one of
branch burrow descending as continuation of main burrow. Each
branch burrow as wide as and smoothed as main burrow, not special-
ly constricted at entrance as in Pseudagapostemon divaricatus (Vachal)
showing similar ramification (Michener & Lange, 1958a). Course of
branch burrow variable, usually more or less vertical, but often gent-
ly sloping or horizontal or even slightly ascending at inicial section
(Fig. 16, Burrow A, D; 19, H; 23, C), ending in blind burrow, bottom
of which 8-28 cm, mostly 12-16 cm deep. Sometimes, each burrow
further ramifying (Fig. 24, A, B), each of such subbranches either
carying cells or not.

Cells exceptionally opening to main burrow (Fig. 24), but mostly
to branch burrow at 3-18 cm, mostly 6-12 cm below surface, mildly to
often quite concentrated, minimum distance between two cells (=dis-
tance of inner walls of two cells) reaching less than 2mm. Each
cell perpendicularly connected to main burrow (though occasionally
not as seen in Fig. 16, black silhouette figure) by means of short lateral
of 1.5-2 mm wide and variably long, though mostly shorter than length
of cell. After oviposition, lateral filled with loose soil. Each cell
horizontal or slightly sloping downward, 7.5-8.5 mm, mostly 8 mm in
length, 2.8-3.5 mm, mostly 3 mm in maximum diameter and 1.3-1.8 mm,
mostly 1.5 mm in neck diameter, shaped and lined as in L. esoense.
Larval defecation as in L. esaense. Developmental gradient fundamen-
tally progressive and descending, although often quite irregular (Figs.
16-24).

After the diagnosis of the architectural pattern, some aspects, which
are variable from nest to nest, are briefly referred to. The size of
the entrance tumulus varies according to the season and the number
of inhabitants. Among the nests studied at the same time, the tumu-
lus is naturally larger in larger nests as seen from the comparison
between Figs. 18-19 or 22-23. The size of the tumulus can therefore
serve as an indicator to estimate the number of adult females and
cells in the nests. At the maximum development, it attains 10-15 mm
in height and 25-35 mm in basal diameter, The outer surface is not
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TFig. 16-19. Longitudinal view of four nests of L. ohei. 16, No. 4, excav. on
July 20, ’64. One burrow very deep, with two females; 17, No. 13,
excav. on Aug. 13, ’64. Abandoned nest with only one burrow and one
cell; 18-19, Nos. 9 & 8, excav. on July 22, ’64. Two closely made
nests, one of which very complicate.

Some explanations common to Figs. 16-27 are given herewith:

1. The scale given in each figure=5cm. Figures reproduce the depths
of burrows and ramifications (and in Figs. 18-19 and 22-23, distance
between nests) exactly. Depth of cells is mostly rounded to 0.5 cm
unit. Width of burrows, length and width of laterals as well as those
of cells are a little magnified. Black silhouette figures in Figs. 16 and
19 show the arrangement of some cells viewed from above.

2. Contents of cells are numbered as follows: 0, empty, still not pol-
ished; 1, empty, already polished; 2, pollen ball alone; 3, pollen ball
with egg; 4, young larva; 5, old larva still with food; 6, predefecat-
ing larva already without food; 7, defecating or post-defecating lar-
va; 8, white pupa; 9, white pupa with coloured eyes; 10, white pupa
with black eyes; 11, pigmented pupa; 12, pupa, immediately before
emergence ; 13, adult within cell; 14, empty cell after emergence.

3. Symbols 2’, 7’ etc. indicate the decomposition or death at respec-
tive stages. Symbols @ @ after stage number show the sex of imma-
ture stages (determined by rearing in pre-pupal stages). Black, half-
black and white circles of each male symbol mean large, medium and
small specimens. In Figs. 18, 19 and 23, the contents of cells at some
concentrated parts are given separately, together with depths below
surface.

4, Large black circles given in burrows indicate the occurrence of
adult female. Lined and dotted laterals indicate respectively open and
closed conditions,
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Figs. 20-21. Longitudinal view of two nests of L. ohei.
20, No. 5; 21, No. 6; both excav. on July 20, ’64.

679799

Figs. 22-24. Longitudinal view of three nests of L. ohei. 22 & 23, Nos.
14 & 16. Two closely made nests, one of which very complicate. Both
excavated on Aug 14, ’64; 24, No. 13, Three cells around main burrow,
excav, on Aug 13, '64,
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specially elaborated. The permanence of the tumulus is mostly due
to the particular nest site preference. In the species preferring ex-
posed surface such as L. duplex Dalla Torre (Sakagami & Hayashida,
1960) the tumulus gradually losses the incipient conical shape by the
dessication of soil particles and ultimately disappears. In L. ohkei, the
nest entrance is often protected from dessication by the dense clover
foliage, so that the tumulus maintains its conical shape, nevertheless
it is not so particularly elaborated as to be called a turret.

The depth at which cells are found is quite variable as follows:

Depth in cm (n ¢cm means £ n cm)

3 4 5 6 7 8 9 10 11 12 131415 16 17 18
Total number
of cells 4 12 21 29 66 80 67 62 35 28 11 7 4 11 7 4
July 1 6 7 17 56 58 41 32 20 16 9 5 3 7 3 2
August 3 6 14 12 10 22 26 30 15 12 2 2 1 4 4 2
Examples
No. 6 (Fig. 21) 1 916 8 6 5 7 1 2
standard
No. 8 (Fig. 19) 16 27 16 12 5 7 4 4 3 7 4 2
~ relatively deep
No. 13 (Fig. 24) 1 1 1 1 2 211 4 4 2
relatively deep )
No. 11 1 6 5 3 2 1 1
relatively shallow
No. 16 (Fig. 23) 2 6 14 11 8 21 18 23 8 2

relatively shallow

As already refered, to, the progressive and descending gradient of
cell construction is more or less seen in each branch burrow. But
this order is often disturbed by the frequent construction of later cells
at the upper section (For instance, Fig. 16, E; Fig. 23, F). Consequent-
ly, the vertical distribution of cells as a whole does not markedly
vary between July and August (Cf. Table). This is also partly due
to the marked intranidal difference. As shown in the table by several
particular examples, the mean depth of cell is variable among nests.
Seemingly, this partly relates to the soil humidity. The cells made
at shallower level were mostly found in the nests at relatively humid
places. _

The depth of burrows and its relation to that of cells are also
variable. The distribution of the depths of the bottoms of the bur-
rows in July and August is as follows:

Depth (cm) -8 -10 -12 -14 -16 -18 -20 -22 -24 -28
July 5 2 10 6 5 2 1 1 1
August 1 2 4 2 1 4 2 2 2

The distributions in July and August suggest that the burrbws are
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generally, but not strictly, deepened parallel to the brood rearing
activities. It is possible that some deep burrows found at the earlier
phase of the brood rearing activities are the old burrows used for
hibernation (Cf. Fig. 16, F). Even if such would be the case, it is
obvious that no strict correspondence between progress of brood rear-
ing and deepening of burrows exists. There is also no definite rela-
tion between the depth of the deepest cell and the length of the lower
blind burrow (=length between the deepest cell and the bottom of
the burrow) as follows:

Depth of deepest cell (cm) L6 L8 L10 £L12 £14 14<<  Total
Length of blind burrow (cm)
0> 1 1 2
0 2 2 5
£0.5 1 1 5 3 10
£1.0 3 5 8
£1.5 1 2 2 1 2 8
£2.0 1 2 4
£2.5 1 1 2
£3.0
£4.0 1 1 2
«£5.0 1 1 2
5.0< 1 2 3 6
Total 1 6 12 19 7 4 49

In some burrows, the deepest cell often lies at the level near or
even below the bottom of the burrow. The extreme instance is seen
in Fig. 19, L

The length of lateral, which can be traced not only in the cells be-
fore but also in those after oviposition when the soil filled in it is
relatively loose, is reproduced in Figs. 19-24 not always exactly. Vir-
tually it varies considerably as follows:

Length in mm 4 6 8 10 12 14 16
Number measured 8 5 8 6 0 1 4

It is mostly shorter than the cell and often very short, though not
completely omitted. In certain instance, however, it is longer than
the cell and reaches 1.6cm in the maximum (Cf. Fig. 19, I). The
course of the lateral is, when possible to trace it, mostly straight and
horizontal, but it occasionally curves (Fig. 16, Silhouette figure) or
inclines (Fig. 19, I). In contrast to the length of the lateral, the size
of the cell is relatively constant, showing no marked deviation from
the usual variation range. There is no difference in the size of cell
according to the immature stages involved, either male or female, and
either small male or large one.

The newly emerging females are seen at first in the main burrow
(Fig. 27). Later they excavate their own hibernating burrows around
the summer burrows. Only a few nests of this phase were examined
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and none of them were carefully traced as to the course of the bur-
rows. One relatively well studied case is shown in Fig. 25. In this

nest, many short burrows are
found around the main burrow.
Each short burrow contains
one female (with one exception
which contains two) and the up-
per part is mostly closed from
the inside so that does not com-
municate with the main bur-
row. This trait, the formation
of the isolated particular hiber-
naculum by each female, is also
observed in L. duplex (Sakagami
& Hayashida, unpub., Cf. Saka-
gami & Michener, 1962, Fig. 13).
In this nest, like that in Fig.
27, only the main burrow was
traced. There were several
other branch burrows, which
were not accurately studied.
Some of hibernacula in Fig. 25
drawn as if linked with the
main burrow might belong to
such other branch burrows.
The main burrow was so deep
that could be traced only down
to 54 cm. At the level of about
40 cm below surface, the bur-
row shows a peculiar ramifica-
tion involving loop and enlarge-
ment, the functions of which
are uncertain. It is also un-
known whether some hibernat-
ing females occurred or not at
the deeper, unexamined parts.

LARVA: The structure of
the larva does not much differ

26

et

Figs. 25-27. Longitudinal section of
three nests of L. ohei after brood
rearing activities. 25, Large hiber-
nating nest with many hibernacula
and lower ramification; 26, Small
hibernating nest with only two fe-
males, still not making hibernacula.
Both excavated on September 9,” 61.
27, Nest after brood rearing activ-
ities, still containing a few imma-
ture stages. Females are still not
making hibernacula. Excav. on Aug.
23, ’59.

from that in other halictine bees (Cf. Michener, 1953) as given below
based upon the final instar individuals (Figs. 28-32).

Intersegmental lines distinct except at cephalothoracic and caudal
parts. Dorsolateral tubercles of thoracic terga distinct, similar to that
in L. kincaidii (Cockerell). Ventrolateral tubercles less distinct. Head
capsule (Fig. 28) carrying no setae, spicules nor any other peculiar

\,
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Figs. 28-32. Structure of larva of L. ohei. 28, Head seen in
profile; 29-31, Dorsal, inner and ventral views of right man-
dible; 32, Spiracle and its cross section,

structure; marginal sclerotization weak. Frons raised than in L. duplex
but not so conspicuously as in L. kincaidii. Supra-antennal convexities
moderate, approximately as in L. duplex.

Apical portion of mandibles attenuate (Figs. 29-31), lateral margins
without conspicuous dents, though dorsally minutely denticulate; apical
teeth, especially ventral one, less sharp than in L. kincaidii. Mandibular
cusp with both dorsal and ventral rows of denticules distinctly separat-
ed from each other; dorsal row indistinctly continuous to denticular
row of apical attenuate portion; no conspicuous dent between dorsal
and ventral rows. Outside of mandibles with two very dull tubercles.

Spiracles (Fig. 32) similar to that of L. sparsum (Robertson). Primary
tracheal opening slightly projecting but not forming collar. Denticules
very minute. Peritreme flat and complete.

PHENOLOGY : The first spring nests of this species were discovered
at the middle of June (VI 16-22, 1958-'64). Therefore the nesting
activities begin nearly synchronously to those in L. esoense. In this
species, too, no systematic sampling of adult bees on flower was un-
dertaken. The information given below was obtained from the results
of nest excavation. In some nests, several cells contained pollen balls
or immature stages infested by molds. Excluding such cells, the con-
tents of the cells of all accurately examined nests are chronological-
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ly arranged as follows:

B /0:1960, 2:1962"0 0 2 0 S | 0 0

Year| 9=1959, e
\\others 1964 ) July August \J Sept.

Date 517120 21 22 24 30) 13 14 23/ 9 |15 17
Nest No. tl 234567 8 910 111 12 13 14 15 16 17 | 18 19 20 21 22
Cell in construction 3
Empty cell 1 8 1 4 5 2
Pollen ball alone 4 63 8 3 3 1
Egg 21121 4 10 4 1 3
Young larva 8314 2 23 7 2 4 5
Old larva with food 74 53 1 7 4 1 2 10
Pre-defecating larva 75 6 2912 6 1 1 2 24 M ~
Post-defecating larva 5317 3217 4 1 5 2 112 || | ! T
White pupa 3 415 5 2 T 21 2 2634 5|4 |
Coloured eyed pupa 4 2 2 2 9 \[/ l 22 2
Black eyed pupa 8 2 321 !
Pigmented pupa | 4 2 2 \L
Adult within cell 4 2 ?
Cell after emergence 215 L ? o
Fresh adult female | 6 19| 23 9 2 2
Fresh adult male 1 4 1
Old female 34173 91 9 8 2 1 0 2 1 1g414| ?

These nests were excavated in different years without regular in-
terval. The total number of nests examined is also still insufficient
to give a quantitative estimation of brood development. Nevertheless
the data clearly show the occurrence of only one generation per year
and the absence of discrete production of broods as in L. duplex (Saka-
gami & Hayashida, 1958, '60) or L. malachurum (Kirby) (Noll, 1931;
Bonelli, 1948). The oviposition ceases about at the end of July and
the emergence of new adults begins at the middle of August. It is
also seen in the table that the brood rearing activities vary from nest
to nest. For instance, compared to the other nests of the same period,
No. 16 is remarkable by its delayed development.

To know the difference of development between both sexes, the sex-
known immature stages of July and August nests were separately

Immature stage ‘ Number of individuals examined

1 July [ August July ’ August
\ large medium small | large medium small
- % 2le 3l & & g | & & &

Predefecating larva 2 2 2 2 2 | 1 1
Postdefecat. larva 5 6 |15 3 1 4 1 3
White pupa 733 |1216 8 4 21 | 6 8 2
Coloured eyed pupa 4 126 8 4 | 4 4
Black eyed pupa 4 2 | 1 1
Pigmented pupa 2 3 1 2 1
Adult in cell 1

'A'rc.&aiumr B ‘714 45“62“-347””;9 8 % | 16 9 9
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summed up. The same procedure was taken as to the polymorphic
series of males, dividing them arbitrarily in large, medium and small
individuals. The sexes of some old larvae were determined by rear-
ing them at least to the pupation.

=1

The results menticned in the table shown in the former

gests the occurrence of a mild proterandry. The tendency is not so
distinct as seen in many other halictine bees. But this was partly be

affected by the intranidal fluctuation. The tendency is seen, though not
distinctly, from Figs. 19-24, too. It is interesting that such difference

naoce Su1go-
o v

is traced, though much obscurely, among differently sized males:
The large males tend to appear later than the smaller ones.

SOCIAL PATTERN: From the phenology clarified in the preced-
ing section, the possibility of the caste differentiation between mother
and her earlier daughters as in L. duplex and L. malachurum is excluded.
On the other hand, the occurrence of more than one female in one
and the same nest requires further analysis. The results of the ex-
amination of ovarian state and related features in these females are
as follows:

Il\éest f Date Nurr%ber Mandibles] Wings Ovaries [ Crop content
0. | (o)
} females
1| VI 560 | 3(3) A@),B  |A®) A3 | +b@), +a
2 | VI 17’60 | 4(2) |AB A,B Ax +a, x
4 | VII 2064 | 7¢7) [B(D A(3),B(4) | A(D ++4a(2), ++b, £a(3), £b
5 [‘ 7 [ 3(3) /B(3) A,B(2) AQ3) 00(2), +o
7 | VII 2164 | 1(1) B A +a
8 | VII 22 ’64 | 9(9) B(9) A®)B | A9 Oo, *+a(5), +o, ++a, +a
10 | VII 24 62 | 2¢2) ? ? A ?
11 |VII 30’64 11(1) B A A +-}o
13 | VIII 13 ’64| 4(2) |C.D B,C B,C +0(2)
14 | VIII 14 ’64; 2(1) D c c Oo
15 ” 1(L) iC C ++o _
16 84+-1(7) C(5),D(2) B(2),C(5) | C(7) ++a, +-0(5), Oo
17 | VIII 23 59| 4(4) ‘D(4) C(2),D(2)| C(4) ?

Explanation:

Number of females: The number of females in nest and, in parentheses, that
examined with respect to the features concerned.

Mandibles: A, virtually intact; B, slightly worn; C, distinctly worn; D, heav-
ily worn.

Wings: A, intact; B, very slightly worn; C, slightly worn; D, distinctly worn

Ovaries: A, fully developed, B, slightly degenerated, C, distinctly degenerated

Crop content: Nectar: -}-4abundant; -+ moderate, + scarce; O, empty.

Pollen: o, absent; a, scarce; b, abundant.

Number of cases is given in parentheses. If unmentioned, represented by a single

specimen, x means lack of observation,

As seen in the table, the ovaries are fully developed during July,
while gradually degenerate in August. Correspondingly, the mandibles
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and wings also gradually worn. The nectar content in the crop is
variable but the pollen is usually taken at the inicial part of the active
season as in L. duplex. There is no marked difference in these features
among the females in the same nests. Moreover, the spermathecae of
all these females, except two (one in No. 4, the other in No. 16), which
were not examined on this feature, are filled with sperms. Finally,
there is no marked size difference among the females examined. Sum-
marizing, all these females are equivalent with respect to the repro-
ductive and other features examined.

Next the contents of cells in each accurately studied nest, each bur-
row separately, were examined as shown in the next page.

The table suggests that each female in general possess her particular
burrow within the common nest, probably working there independent-
ly from other females. This assumption is supported by the follow-
ing facts:

1) In earlier nests, Nos. 1-9, the number of females in each nest (F)
approximately equal to that of branch burrow (B), especially in Nos.
1, 2, 5, 6.

2) When there is no strict correspondence between B and F, the dif-
ference is B>F in three nests (Nos. 3, 8, 9) while B<F only in one
nest (No. 4). The latter case is interesting and will be referred to
later. In three B>F cases, it is always possible that some females
died at earlier time. This is especially plausible in No. 3. In this
nest only one burrow had the cell before oviposition and the num-
ber of cell per burrow was very low. On the other hand, the other
two cases could be interpreted otherwise as given later.

3) The difference between F and B becomes greater in later nests.
This would easily be explained by the gradual deaths of females. In
these nests, too, the difference is always B>F and not significantly
high except for Nos. 11 and 15. In these two nests, the earlier deaths
of some females are suggested from the relatively low number of cells
per burrow inspite of such later period.

Therefore, it is assumed that the fundamental social pattern of this
species is the independent activities of several females, each of them
possessing her particular burrow and only sharing the entrance bur-
row one another. The equivalent conditions in ovaries and other
features mentioned above are compatible to this interpretation. Such
communal use of the entrance burrow by several independently work-
ing females are often known in some solitary bee. In Halictinae,
Pseudagapostemon and alied genera (Michener & Lange, 1958 b ; Claude-
Joseph, 1926) show such social pattern.

Obviously it is possible that one and the same female successively
makes two burrows. This cannot directly be confirmed in the present



Nest Date Total Number of Number of cells and, in parentheses, youngest and Remarks
No. oldest immature stages in each burrow! (*: with
old Iburrows cells old adult female
females} A B C D E F G H I
1 | VII 560 3. 3 19 8* 5% 6* Still incipient nest
(1-5) (4-6) (4-5
2 | VII 17 ’60 4 4 17+ 5% g% 3* ¥ Burrow D failed
(2-4) (2-5) (2-5) to examine
3 | VII 20 ’64 1 3 6 3 2 1 Female in main
@2-8) B @ burrow
4 ” 7 6 32 2% 5% 3% 5% 7€ 11% Fig. 16. Two fe-
(2-6) (2-7) (4-6) (2-5) (2-7) (3-7) males in F
5 ” 3 3 21 7* 8% 6* Fig. 20
(5-6) (2-8) (2-8)
6 ” 9 9 56 5% 6* 9% 9* 5% 6* 3% 8% 5 Fig. 21. With marked
) (2-7) (3-8) (4-9) (6-8) (7-8) (5-9) (2-8) (2-8) (2-7) variation in stages
8 | VIII 22 ’64 9 11 116 21 15%  14% 13 14 5% 2% 6* 13« 7 Fig. 19
(3-8) (2-7) (1-8) (3-8) (0-7) (7-8) (0-1) (2-7) (4-7) (1-7) (6-2)
9 ” 4 5 43 17* 4 2% 12%  B* Fig. 18
- @ G- G- 6B Female in Main b
11 | VII 30 ’60 1 5 19 7 2 3 5 1 ema’e in Vlain burs
row. E with trace
(1-8) (2-4) (4-8) (1-2) (5 of old cells
12 | VII 13 64 0 1 1 (é) Inactive since
discovery
13 ” 2 3 28 5% 11 8 .
Fig. 24. Four cells
(7-13) (5-14) (5-11) in main burrow
13/ ” 0 1 1 1 .
» . 17
@ Fig.
14 | VIII 14 ’64 1 2 13 5% 8 .
(6-14) (7-9) Fig. 22
15 ” 1 4 25 10* ] 1 6
| (8-14) (7-14) (T) (7-13)
16 ” 741 11 113 7% 14%  20* 9 5% 22% 4% 5 21 4% Fic. 23
(5-8) (5-9) (2-10)(7-10)(5-7) (6-14)(7-9) (7-10)(2-14)(7-10)(7-9) g

1) Immature stages are numbered as in Figs. 16-24 (Cf. Legend in Figs. 16-17). Decomposed contents were given as the extremes
when such cells alone exist.
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species. But the following instance is suggestive to such possibility :
No. 8, burrow K has only two cells of old stages and no adult female.
On the other hand, burrow H has only two just constructed cells and
one female.

Moreover, there are at least two items of evidence, which indicate
the occasional deviation from the possession of the particular burrow
by each female, that is, the use of the same burrow by two females:

1) In Nos. 8 and 16, some burrows carry very many cells, reaching
20-22 (Cf. Table), which is a little higher than the average number
of cells produced by a single halictine female.

2) In No. 4, burrow F contains two females (Fig. 16). In the very bur-
row the number of cells is distinctly higher than in the other burrows.
Moreover, there is no other burrow without adult female.

These items of evidence, especially the second one, suggest that the
change to the common use of the same burrow. As to the appearance
of such instance, the following phases are theoretically conceivable
in halictine bees (Phase N+1 could facultatively appear in Phase N):

I. Solitary phase: Each female has her own nest.

II. Apartment phase: Several females are in the same nest, each of
them having her particular burrow, sharing the entrance
burrow alone.

III. Tolerance phase: Several females work in the same burrow,
each caring her own cells independently. (I—III without II
is possible)

IV. Cooperative phase: Several females share the same cells in build-
ing and/or provisioning, but still without division of labour
among them.

V. Division of lobour phase:. The ovipositon and other activities are
divided among the members of the same nest.

In L. ohei the final phase is apparently excluded because this postu-
lates the caste differentiation, however incipiently. The phase I could
frequently appear because the nests with only one burrow and only
a few cells are occasionally discovered (Nos. 12, 13/, Cf. Fig. 17). Phase
II is obviously the pattern fundamental to this species with occasional
appearance of II or IV. The occurrence of Phase IV is less probably
but not always impossible judging from the occurrence of diverse social
patterns in Halictinae (Michener, 1958 ; Sakagami & Michener, 1962).
Deleurance (1949) observes the cooperative work of three females of
Osmia emarginata Lepeletier, a normally strictly solitary bee, in the
same nest, participating in the construction of one and the same cell.

Next the origin of composite nests must be considered. The nests
containing more than one female may appear through two different
ways; either by the adoption of maternal nests by several daughter
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burrow. But there is no crucial evidence to support this assum
it is not easy to prove the occurrence of such invasion. If a nest,
the solitary foundation of which was confirmed, contained more than

one female at later examination, this can be regarded as the direct
evidence to support the invasion. Unfortunately we have no such

observatio Another way to prove the invasion is to measure the
number of old females per nest during the active period. If this value
dnmnvranana ovradiialla fa +hha course ~F LLA arntitra navrind (AfF ~nt1vran hao
1licircascos gl auucul_y 111 LIIC LUUL ST Ul Ll aciive PCL 1UU (Ul LuulsSY o
fore the production of new females), this may indicate the occurrence
nf invaginn Rt thia mathad ic inaffartive 1n n11r inctance hecalice
of invasion. But this method is ineffective in our instance because
composite nests are common even at the earlier period

Tha newly ameoaraging heea annear fram tha middla of Aiigiigt ag

The newly emerging bees appear from the middle of August as
given in the section of phenoclogy. These femaies stay at first in the
main burrow (Fig. 27), but later make the hibernating burrows as
mentioned in the section of nest structure. On the other hand, it is
possible that some females leave the maternal nests and excavate their



701

own hibernating burrow. The nest shown in Fig. 26 consists of only
one burrow, containing two females. There was found no branch
around this burrow, either communicating with it or not. This
might be the hibernating burrow excavated by the females found in it,
or might represent the later phase of a small inactive nest as shown
in Fig. 17. All these hibernating females are fertilized; their ova-
ries are rudimentary and the crop is filled with a large quantity of
nectar but pollen.

In Nos. 14 (Aug. 14), 17 (Aug. 23) and 20 (Sept. 15), respectively, 1,
4 and 1 males were found in the main burrow. The males in Nos. 14
and 17 could be those soon after emergence and before departure. But
it is hardly conceivable that the male taken from the last nest was
in the same condition. Interestingly enough, all these males were
gigantic in head form. Moreover, one of them in No. 17 was captured
when entering the nest entrance after returning (or drifting from
another nest ?) from the outside. Therefore, this species offers, to-
gether with L. esoense, a further exception concerning the habit of the
halictine males, which are (in most other species so far observed) do
not return to the nests after departure.

Summary

Two new Japanese halictine bees, Lasioglossum (Lasioglossum) esoense
Hirashima et Sakagami sp. n. and L. (Evylaeus) ohei Hirashima et Saka-
gami sp. n. were described, together with some biological notes. In
both species the brood cells are connected to the main nest burrow by
means of short and narrow laterals. Both species have one generation
and one brood per year. L. esoense is strictly solitary. In L. ohei, many
nests contain more than one burrow. Each burrow is usually occupied
by one female, which seem to work in her own burrow independent-
ly from other individuals. But the occasional deviation from such
social pattern, the common use of the same burrow by more than one
female is suggested in some instances. L. ohei is remarkable by the
cephalic polymorphism in males. The small males have normal head,
while the larger ones monstrously developed quadruple head with
enormous mandibles and genal processes. These extremes are linked
with the intermediate type, forming a continuous allometric series.
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