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VII. The British Species of Andrena and Nomada. By
R. C. L. Perxins, M.A., D.Sec.

[Read May 7th, 1919.]
Prates XI—XV

THE species of the genus Andrena and its parasites of the
genus Nomada have perhaps been more sought after and
collected than any other of our Aculeate Hymenoptera.
This is probably due to the fact that in our limited fauna
they present a good appearance in a collection, few being
of small size and many of considerable beauty, while at the
same time hardly any places are so poor as not to possess
some local and interesting species. Andrena is a genus of
enormous extent, our smty one species being a small fraction
of those that exist, or, indeed, of those tha.t have been
already collected. Unfnrtunately, no one has yet been
found to classify the species as a whole, and no satisfactory
grouping even of the European forms has yet been achieved.

The various arrangements that have been proposed for
our British species all leave something to be desired. Those
adopted by F. Smith and Shuckard are quite impossible
and unnatural, being based on superficial appearances.
The classification used in the works of Edward Saunders
was a vast improvement on these, especially that in his last
book. Schmiedeknecht’s arrangement in the ‘“ Apidae
Europaeae ” 1s often unsatisfactory. But before consider-
ing in detail the arrangement in groups of our British
species, some notes on the habits of the species and their
parasites may be given. Smith, Saunders and Shuckard
have all described these to some extent. All these collectors
had constant access to some of the finest collecting grounds
that are to be found in the South of England, and conse-
quently there is a tendency, I think, in their writings to
consider species that are really quite local to be of more
general distribution than they actually are. As a beginner
it was my lot to collect in a district where a sandy s0il—s0
attractive to most Aculeata—was wanting, and in conse-
quence it was years before I met with living specimens of
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many species, which in a more favourable district would be
considered very commonplace.

The habit of forming “ colonies,” that is for great numbers
of individuals of a species to form their burrows side by
side, often so close together as almost to touch one another,
is very marked in some species of Andrena, while others
rarely or never do so. Thus one may sometimes see hun-
dreds of burrows of such species as 4. humalis * or A. sericea
(albicrus) in a square yard or two of surface, while species
like A. trimmerana, nitida, albicans and others rarely or
never form these compact colonies. Some species, e.g., 4.
cineraria, sometimes form dense colonies, but at other times
their burrows are scattered singly or two or three together
over a large acreage of land. In such cases it is probable
that in the one instance the soil and other conditions are
pretty much the same over the whole area occupied, and in
the other that a limited spot affords conditions pre-emin-
ently favourable, as compared with the surrounding country.
I' suspect the colonising is due sometimes to a natural
sociability of the species or a reluctance to depart from their
Ammediate birthplace, for we have seen a colony with few
individuals—probably it had originally been started by a
single female—increase in size and become permanently a
large one, subject only to increase or decrease as the seasons
were favourable or otherwise. Some of these colonies
persist for many years. V. R. Perkins, in his list of the bees
of Wotton-under-Edge, Gloucestershire, records the dis-
covery of a colony of A. humalis in 1876, from which he
collected the species again in 1882, 1887 and 1891. Imyself
collected from this colony in 1886, 1887 and 1890, and
observed it to be still present in 1907 and 1914. As no other
colony of this bee has ever been observed in the district,
we may assume that this one has maintained its hold for
nearly forty years at least, and might conceivably have
existed for centuries. Some colonies are of such vast extent
as to produce almost incredible numbers of individuals.
Thus those of such species as 4. humilis and A. sericea
sometimes extend in favourable situations, with breaks
perhaps at intervals, for hundreds of yards. Smith remarks
of the first named that in a pathway at Hawley Green,

* The changes in nomenclature adopted in this paper will be
found on p. 269, the names used in recent British works and cata-
logues being added in brackets.
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Hants, there was a colony ‘‘ so numerous that their flight
as they skim over the surface of the ground, produces a
loud humming noise.” I have noticed similar colonies
of this species myself, and have recorded the same of 4.
wilkella. Other species that do not form those huge dense
colonies are sometimes equally successful in the production
of individuals, and I suppose every one must have noted
the incalculable numbers of A. albicans that may be seen
flying along a single hedgerow, or of mixed ecommon species
flying round some attractive flowering tree or bush. At
times local or even rare species may be observed in numbers
not at all inferior to those of the commonest. Indeed,
many of the most local species, where they do occur, are
amongst the most plentiful. In Devonshire we have seen
at times the males of A. synadelpha (ambigua), fucata,
fulvago, bimaculata and others so numerous on the wing
that a number could be taken at a single stroke of the net.
One most noticeable feature about the species of Andrena
is the frequent apparent disparity of the sexes in the number
of individuals observed, when both 3 and @ are fully out.
Thus in the case of A. synadelpha above mentioned, if one,
stands for an hour or two by a hedgerow that I have in mind,
up and down which the males are coursing in great numbers,
it is most probable that not more than one or two females
will be seen. These burrow in a scattered fashion over the
adjoining heath, and do not flock, like the males, to the
hedge that borders it, so that, unless one happens to be
found sunning itself on a leaf or entering a burrow, it is
quite possible that not even a single example of this sex
will be met with. Nor have I ever found them on flowers
in the immediate vicinity, and they must go elsewhere to
find these. Mr. Morice once lent me a long series of beauti-
fully fresh females of this species which he found all together
(and many males in their company) on the flowers of
Erysimum alliaria, but this plant does not grow in the
locality where 1 find the males so plentifully. If, when a
species first appears, the weather continues fine and hot,
the males generally last for a very short time. This is
especially the case with many of the less common species,
and 1t 18 very annoying to find a plentiful supply of females
of a desirable species, either on flowers or at their burrows,
and not to be able to secure a single specimen, or only a few
old and worn specimens, of the other sex. The males in-
variably appear before the females, either by a day or two or
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still more in advance, and, as has been said, last for a much
shorter period. Isolated cases of a female captured before a
male has been seen are not to be considered as anything but
abnormal exceptions, the aggregate of the latter sex always
preceding the other. Sandy, gravelly or light soils are
absolute requirements of some species, and they need not
be looked for where these do not occur. Rich meadowland
1s greatly inferior as a collecting ground to sandy heaths,
waste places and coast land. Certain species, however,
such as A4. albicans, migroaenea and wilkella seem to flourish
equally 1n almost all situations in the South of England.
The welfare of our wild bees and wasps 1s probably more
dependent on weather conditions than is that of any other
group of insects. Most of their species never venture from
their burrows unless the sun is bright, though some will do
SO on sultry days, even though the sky is overcast. In
early spring some species of Andrena are active enough,
even though the temperature is low, provided that the sun
is bright. A thoroughly wet and cold season is very disas-
trous. Of those that I have spent in England since I began
to collect our Aculeates, the year 1888 was the most remark-
able. The preceding season was a favourable one in North
Wiltshire, and during the autumn the species of such genera
as Halictus and Sphecodes had in all probability reached
their maximum abundance. The hibernated females of
these, of course, appeared in the following spring, but the
new generatlon was almost wanting. Only a few males of
the most abundant species began to appear in August,
about a month late—and four of the commonest Sphecodes
could not be found at all. Andrena nigroaenea was still
endeavouring to collect pollen at the end of August, and 4.
wilkella far into September. The first males of Halictus
nitidiusculus and H. wanthopus appeared on Sept. 20th,
while on Oct. 5th nearly every garden flower was cut down
by the severe frosts. A colony of the last named, thousands
strong, was entirely destroyed and never reappeared
Sudden storms, especially hail-storms, that occur when the
season 1s well advanced are very disastrous. Being aware
of a spot where 4. proxima occurred, I started one day at
the beginning of June in bright sunshine to the locality.
On reaching the place males were at once noticed flying
about the bushes, and females gathering pollen from the
flowers of a white Umbellifer. Just then 1t clouded over
and hail began to fall. A few of the bees were picked up in
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a torpid condition from the herbage, but the bad weather
continued, and further visits on the fine days following
failed to yield a single specimen. In the early spring bees
seem to be aware of these coming changes of weather, and
vanish as if by magic when the sun disappears. That rarer
species manage to survive such disastrous climatic changes
18 very probably due to the fact that in some species, and
perhaps in all, a percentage of individuals do not emerge
in the normal period, but remain over as larvae, to become
developed in the following season. This occurs not only in
cold climates, but also in the tropies, and must be of great
advantage for the continuance of a species. It has already
been mentioned that some species of Andrena are not
constant in their habits of forming compact colonies, nor
are they so with regard to their choice of a situation for
these colonies. For instance, I have found the fine A.
hattorfiana forming a compact colony in a hard-trodden
pathway, while hard by others were burrowing singly in
places where the ground was well covered with vegetation.
Again, when we consider the plants from which they collect
the pollen and honey for their nests and procure the latter
for their food, we find a great diversity of plants chosen by
the individuals of some species. Also a flower that is much
visited in one locality appears to be nearly or quite neg-
lected in another. In Suffolk the summer brood of 4.
bimaculata was found on one occasion in great numbers on
the flowers of Senecio on the breck-sands, whereas in Devon-
shire I have been through acres covered with these flowers
where, although bimaculata was numerous, not one was
observed to visit them. Smith says that Nomada * rober-
jeotiana is to be sought for on the flowers of Senecio, but in
Devonshire this bee visits almost exclusively the Potentilla,
even though ragwort abounds in the same locality, and Mr.
Morice informs me that he has only taken it on this flower.
Very few of our Andrenas are constant to a single or one or
two species of plants, but there are many that have a
marked predilection for one or two. A. florea is, as is well
known, peculiarly attached to the bryony, cingulata to the
speedwell (Veronica), humilis and fulvago to Hieracium, cetia
and hattorfiana to the scabious. Some flowers are extremely
attractive to a considerable number of species, chief amongst
which are the catkins of Saliz, together with the flowers

* — tormentillae, Alfk.
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of dandelions and other yellow composites, blackthorn,
the white-flowered Umbelliferae and the bramble. Other
flowers will be mentioned in connection with the different
species.

The pairing of the sexes of Andrena is often noticed, and
the vast numbers of males that one sees coursing up and
down hedgerows and round sunny bushes are in reality
searching for the females. When one of these alights, a
collection of males is generally quickly attracted to the
particular spot. In many cases these males will fly around,
often within a few inches of the female apparently without
seeing her, and it would seem as if sight played but a small
part in the matter. Sometimes, however, she is perceived
and pounced upon almost immediately. With species that
form compact colonies there are often large numbers of
males hovering about the burrows ready to seize the female
as she leaves or returns to the nest. The females of some
species seem to put themselves in the brightest sunshine on
some broad leaf and in the most conspicuous position with
the object of pairing, but others I have observed to settle
on a branch or dead leaf, where had they not been seen to
alight, they would not have been noticed at all. Probably
pairing sometimes takes place in the burrows, for one even-
ing in March I dug out a number of males and females of
A. apicata, and although it was almost dark, it was possible
to see that in several cases pairing was effected at once,
when the sexes were placed together in glass-topped boxes.
Pairing of individuals of distinet but closely allied species
must be very rare, as I have never seen a case, though I
have spent much time in watching the pairings of 4. wilkella,
afzeliella and simalis, where these all occurred in company,
and similarly with the equally closely allied species of the
trimmerana group and the small bees of the minutula group.
Nor have I ever seen a specimen that I should consider likely
to be a hybrid. Saunders has suggested that 4. praetexta
of Smith might be a cross between carbonaria and bvmaculata,
but it seems to me to be merely a variety of the former,
comparable with the var. consimalis of 4. mitida.

Variation in the colour of the pubescence of Andrena is
considerable in some species, especially in the substitution
of brown or yellow hairs for black or vice versa, while in
a few cases white and black become interchanged. Of
course, changes due to fading from exposure to weather are
not to be reckoned as variation. Few of these variations
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have received names, excepting where the change of colour
1s due to seasonal dimorphism, and in these cases the names
were given under the supposition that the two forms were
distinct species. Such cases are 4. bumaculata and decorata,
parvula and minutula and others. The supposed species
A. miata Schenck is, I have satisfied myself, a variety of
4. varians @, In which white hairs replace the black ones
on the abdomen, face, and on other parts. More or less
intermediate conditions are sometimes found, and a similar
kind of variation, but less extreme, is found in the female of
the allied species 4. synadelpha. In neither case are there
two forms of male known. All the few species of Andrena
which have the integument ornamented with red are varia-
able in a high degree, excepting only A. cingulata. All have
melanic forms. Smith was of the opinion, that in the case of
A. hattorfiana * the red forms were produced in hot sum-
mers, but I do not think that this will prove to be a complete
explanation. In my observations of this species in Devon-
shire only once have I seen a red-bodied example, though I
have observed the bee in at least two summers of extra-
ordinary heat and dryness, but this specimen of the red
variety did not occur in either of the dry years. It 1s
remarkable thatin South Devonshire no red-marked varieties
of either brood of A. bimaculata, nor any conspicuously
red-bodied ones of 4. marginata have ever occurred to me,
though in the more eastern counties such are common, and
those of the latter species are plentiful even in the
neighbouring county of Dorset.

The dimorphic forms of first and second broods of the
double-brooded species are in some cases of very great inter-
est, and those which are in any way remarkable, and some
even of those which are not so, have varietal names. In
most cases the difference in structure or appearance between
the spring and summer broods is far more marked in the &
sex. Saunders suggested that this dimorphism was pro-
duced by the different food (pollen of quite distinet species
of plants) supplied to the larvae of each brood ; but there is
little reason to suppose that this is the cause of the dimorph-
ism, for we see no such variation in the individuals of a
single-brooded species, which must often be produced from

* Mr. Morice informs me that in Meditcrranean localities both
seXes are almost invariably of the red variety. I have a long series
from Germany with the males of the dark, the females of the red
form. '
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larvae fed on food quite as different, as that supplied to
each generation of the double-brooded species. Andrena
spimgera 1s the most interesting of all these forms, since 1ts
second brood undergoes such marked changes in structure
as to become very similar to the single-brooded 4. trimmer-
ana (Auct. nec K.), whereas the 3 of its first brood (i.e.
typical spinigera) is quite distinct structurally.

It is most interesting to notice the difference between
closely allied species with regard to the production of a
single or of two broods a year. Thus 4. tibialus, one of the
earliest spring bees, is always single-brooded, while its very
close congener, bimaculata, is double-brooded. 1In this case
the spring brood of the latter is contemporaneous with the
one brood of the former. Of the very closely allied species
A. wilkella and ovatula the former is single, the latter double
brooded ; but the first brood of the ovatula 1s, as a rule,
decidedly earlier in appearance than the one brood of the
other. Many of our earliest spring bees, which frequently
appear in March, if the weather be at all warm, e.g., 4.
praecox, apicala, clarkella and albicans, never produce a
second brood, while others like gwynana, bimaculata,
spinagera, dorsata and parvula do so regularly in the south,
and when they are parasitised by Nomada, the parasite
also is either regularly or occasionally double-brooded. In
Northern Kurope species which with us, even in the extreme
south of England, are invariably single-brooded produce a
second brood in summer, the first brood often appearing
earlier than our one brood of the same species. Most
notable of these are 4. sericea and argentata, which appear
in April, the former even in March, with a second brood in
June, while it is also said to have even a third brood ! A
few of our species, e.g., the small bees A. saundersella (nana
E. S.) and subopaca, under exceptional conditions produce a
partial second brood in August.

Some species of Andrena, e.g., carbonaria, which have
always an abundant second brood in the south, are generally
single-brooded as one goes further north. Generally the
specimens of first and second broods are easily distinguished
in the majority of specimens, as is the case with 4. e:r,imia
spinigera, gwynana, parvula and others, but nearly always,
in the @ sex at least, there will be found examples of either
brood which cannot be distinguished at all or only with the
greatest difficulty or uncertainty. We have at present no
accurate information as to the actual life-history of any of
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these bees, and it is quite possible that not all the individuals
that one sees in the summer of a double-brooded species are
really the offspring of a spring parent; for it may be that
some of the offspring of the summer brood do not emerge
till the following summer, and likewise that some of the
spring brood have also taken a complete year before they
have emerged. The somewhat perplexing aberrations one
finds in these dimorphic species may possibly be due to
such variations in the time occupied in development. In
any case these double-brooded species are of the greatest
interest, and so far thev have been at the best very super-
ficially studied. Some thirty years ago Edward Saunders
intended to study them specially and publish his observa-
tions, but unfortunately he did not (so far as I am aware)
carry out his intention. One other point which must be
considered in connection with the spring Andrenas, which
produce only a single brood, is the fact that in many cases,
though there is no second emergence, the fully developed
bee has left the pupa the same year that the egg was laid
by the parent, and possibly even before the end of the sum-
mer. Consequently, the difference in the actual period of
development between some of the single-hrooded species we
capture in the spring and the examples of otherspecies, which
are the offspring of a second brood of the preceding vear,
18 not nearly so great as may have been imagined, but the
conditions of tempera,tule etc., may be different and of im-
portance. We know from Smith’s observations that in the
case of some bees, such as Anthophora, some individuals
pass the winter as larvae, and pupate and produce mature
bees in the following year, while others are already fully
mature on the approach of winter, and, in fact, are occasion-
ally dug up in that condition during the winter months. In
the case of Anthophora this does not appear to lead to any
noticeable variation. When we find examples of either
brood of such a species as 4. dorsata exactly resembling
one another, while others have quite differently coloured
legs, at present we do not know whether these different
varieties have really taken very different periods of time
for their development, a few months in one case and many
months in the other, or whether those which are alike
may or may not have taken the same period to become
mature.

Of other variations one may mention that in which either
the scopae or the anal fimbria or one of these, instead of
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being dark or fuscous, becomes yellow or golden. Such are
the var. consimalis Sm. of 4. nmitida and the var. praetexta of
A. carbonaria, while among species that have a yellow scopa
but normally a more or less fuscous fimbria there is a form of
A. tarsata, in which the latter is a bright pale golden colour,
and similar forms of 4. ovatula also occur. In some species,
e.g., 4. fucata, the scopa may become quite pale without the
fimbria being affected. The entire replacement of black
hairs by white in varians var. mizta has already been men-
tioned, and the change from white hairs on the face to fus-
cous or blackish ones occurs in 4. nitida var. baltica, common
in Devonshire, and also in some specimens of a.ng-ustfio-r and
others. Hermaphrodites of 4. flavipes ( fulvicrus), bimacu-
lata, dorsata and albicans have been deseribed by myself, and
one of 4. niteda by Smith.

Extraordinary variation in size is a remarkable feature
of the males of many Andrenas, but in the females this
is much less marked and of a different nature. In the
latter sex there is usually a fairly average size in the largest
specimens, while quite abnormally small, or starved ones,
are found occasionally. In the males, on the contrary,
whereas there is great general variability in the size, in
many species gigantic examples are occasionally met with.
. This phenomenon is not at all uncommon, and there is
nothing like it in the @ sex. Where the species are naturally
large-headed, these giant specimens have a most striking
and even formidable appearance. A. bucephala, spinigera,
trimmerana, fulva, synadelpha, fucata, denticulata and
others are conspicuous examples, but even in small species
such as chrysosceles and minute ones like minutula one
meets with individuals grossly oversized and sufficiently
conspicuous amongst the normal.

Most, if not all, species of Andrena emit, when handled,
a very distinct odour, and this is sometimes the case with
both sexes. Kirby in his wonderful old book refers to
this under several species. Thus of Melitta pilipes, he
says:  Alloum spirat recens wnsectum.” A. gwynana
and fulvicrus are also said to smell of garlic. But parvula
“ moscham spirat” and afzeliella ** suavem spargit odorem.”
To myself the majority of species are mildly unpleasant,
e.g., 4. albicans, but some, if not actually pleasant, are
certainly less unpleasant than others. 4. denticulata
emits an odour unlike that of such other Andrenas as I
have examined in this respect. Mr. A. H. Hamm suggested



228. Mr. R. C. L. Perkins on

that the odour resembled that of burnt sugar, and this is
perhaps as near a comparison as can be made.

Some of the bees of this genus feign death when alarmed,
and may be seen lying on their backs on the ground or
at the bottom of the net after capture with their limbs
closely appressed to the body. This condition is assumed
much more readily by some species than others. Some
of the small species of the minutula group when the net
is placed over them will often fall at once to the ground,
and remain motionless amongst the grass roots till one’s
patience is exhausted in waiting for them to fly up. Some
are much more willing to feign death when the sun dis-
appears than when it is shining hotly, and some are able,
like insects of other Orders, to slip along on their backs
without the use of their legs, which remain appressed to
the body. Species of the wilkella group, 4. chrysosceles,
A. albicans notably, and probably many others feign death,
and will remain quiescent for a considerable time at the roots
of herbage, no doubt until they consider the danger is past.

Andrena has numerous natural enemies, the bees of
the genus Nomada and the remarkable Strepsipterous
Stylops being of special interest. A few species are also
attacked by members of the genus Sphecodes—most of
which are, however, parasites of Halictus—and by the
conspicuous and beautiful flies of the genus Bombylius.*
Some of the Conopidae also appear to be attached to
Andrena, and they may be noticed flying at and striking
against the bees as they fly around hedges or bushes, and
even pursuing them for some distance. We have seen
one species follow a laden @ of 4. nitida right to 1ts burrow
and cling to it there. One may suppose that this pro-
ceeding is for the purpose of oviposition, so that the larva
of the fly may be carried into the bees’ burrow, but I have
no information as to the actual deposition of an egg,

* Chapman observed the oviposition of Bombylius major at the
burrows of Andrena labialis, and, as mentioned hereafter, I have
seen the same fly at pure colonies of 4. flavipes, but it is not at
all confined to these two species. On April 3, 1919, a dense colony
of A. ¢'arkella was found with one or two empty pupa cases of
Bombylius minor in the opening of nearly every burrow, and some
of the flies, recently emerged, were sunning themselves on the
bare earth in which the colony was placed. No doubt the formid-
able armature of curved spines on the head of the pupa beneath
serves to enable it to reach the mouth of the bees’ burrow, before the
fly emerges.
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when the insects come into contact. The burrows of
colonies of Andrena are ravaged by Forficula, which
frequently raise their young in them, and various Carabid
beetles and the Myriapod Lithobius are numerous in the
same situation.

In the case of Nomada, the different species are all
mentioned hereafter in connection with those of Andrena,
which they parasitise. It is possible that some have a
rather wider range of hosts than I have allowed. Of one
only, N. ﬂa@opzcm K. (jacobaeae Auct. plur.), the host
appears a little doubtful. Smith records it as having
once been seen to enter the burrow of the second brood of
A. flavipes (fulvicrus), and this may be its host. It has,
however, occurred in some localities, where this Andrena
either does not occur at all or, at any rate, has been over-
looked, and should there have been some mistake on
Smith’s part, I suggest that it is attached to members of
the group of 4. nigriceps, one or other of which I have
always found present in its localities. Two of our species
are quite peculiar in their habits, N. sexfasciata breeding
in colonies of Eucera longicornis and N. furva in those of
Halictus natidiusculus. The latter has been said also to
be attached to H. morio, but I myself have never found
this to be the case, thouﬁh I have carefully investigated
the matter in such distant localities as Oxford, Monmouth
and Devon. H. morio is abundant in all these places, but
the Nomada in my own experience either attacked pure
colonies of mitediusculus, or, 1f morio occurred in the same
bank, was only obtained from the burrows of the former.
In Devon it is sometimes found in mixed colonies of
H. mtidvusculus and minutus,* and in this case, owing
to the great similarity of these two species, I could not be
sure whether one or both were attacked. Smith says
that this minute species was obtained from the cells of
Colletes daviesana, but this, of course, does not necessarily
mean that it is parasitic on that bee. Halicti, like other
bees, sometimes enter burrows made by other species
and form their nests therein, just as Andrenas enter rabbit,
rat, and mice burrows. Similarly, Smith records finding
N. marshamella in the cell of Eucera, this no doubt having

* Since the remarks above were written this little Nomada has
been obtained before the time of emergence from burrows of H.
minutus, and, of course, it may well be parasitic on H. morio, but
positive evidence of this is required.
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been utilised previously by Andrena. The same author
records several of our species of Nomada as parasites on
various larger Halictus, and one, N. fabriciana, as being
the peculiar parasite of Panurqus banksianus. Shuckard
corroborates this, but Smith is certainly wrong in the case
of Halictus, and in general, when assigning hosts to the
various Nomadas appears to have formed his opinion from
such bees as he saw on the same flowers as the parasites
or flying about in the same vicinity.

Of N. fabrictana in his first edition he says that it is
met with on Hampstead Heath “ about the end of April
and during May, and it has also been taken in Yorkshire
in the month of July.” April and May is the normal time
for this Nomada, and Panurgus is not to be found then.
In Yorkshire it was probably a late season, when Smith
found specimens in July, and these belonged to the first
brood, since he took fresh males of early spring bees at
the same time (e. g., § trimmerana and cineraria). For these
reasons one cannot place much faith on Smith’s observa-
tions as a whole, though, of course, in a number of cases
he is correct. Some records of parasitism given by
Saunders are also, I believe, incorrect, but it may be
suspected that these were chiefly taken from Smith’s
works and not due to his own observation.

There are a few well-known Continental species of
Nomada which attack species of Andrena common in this
country, but are themselves unknown here. Such are
N. obscura on A. ruficrus, N. cinnabarina on A. labialus,
and alboguttata, a large race of baccata, on A. sericea.
N. rhenana is said to be parasitic on 4. afzeliella.

It is, I think, very rare for a species of Nomada, or even
for a group of closely allied species of this genus, to attack
Andrenas that are widely separated in structure, and
consequently the study of their parasitism will help in
fixing the affinities of species and of groups in Andrena.
Of course this rule is not without exceptions. The rufi-
cornis group of Nomada is attached to the varians group of
Andrena, but N. flava and N. bucephalae attack that of
N. trimmerana, a distinct group, but still clearly allied
to that of varians. I know no case in our British Nomadas
where the same species of parasite attacks Andrenas
belonging to two distinct groups, though, if we accept
some of Smith’s conclusions, such cases would be not
uncommon and of a most surprising character.
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The most remarkable divergence found in our British
species is in the case of N. flavipes (solidaginis). Obviously
this parasite belongs to a most distinct group, including
N. tormentillae (roberjeotiana) and obtusifrons, which attack
A. tarsata and coitana, but itself is especially attached to
A. fuscipes, belonging to quite a different group of Andrena.

In the present state of our knowledge I think it a mis-
take to accept numerous and diverse species of Andrena
as the host of a single Nomada on casual observations. It
is quite certain that parasitic bees, either for shelter or
in search of their proper host, do at times enter burrows
of species on which they are not parasitic, and certainly
non-parasitic bees that burrow in the ground do some-
times make use of a burrow not formed by themselves,
but by some other non-parasitic species, just as we know
that wood-boring bees constantly make use of burrows
formed by other Hymenoptera or by Coleoptera.

When Saunders tells us that N. marshamella parasitises
A. migroaenea and atriceps and Alfken supposes or con-
jectures that mitide is its host, one may not be able to
prove that such is not the case; but when after very
close attention to the habits of this Nomada in widely
different localities one has found it peculiarly attached
either to A. trimmerana Auct., or more rarely to its close
ally A. spinigera, neither of which are mentioned, one
would like to know on exactly what evidence it is assigned
to species representing two quite different groups from
that of its normal host. Both English and Continental
- writings are full of these abnormal associations of host
and parasite, and since, as I have shown, we can be certain
that many of these were mere guesses, we shall do well
to look with suspicion on all such, until they have been
thoroughly investigated.

In spite of their parasitic habits the Nomadas are freely
attracted by flowers, but, as might be expected, in general
the males visit these more frequently than the females.
It is noteworthy that some species are particularly attracted
by the same flower that is most attractive to their hosts.
Thus, as 1s well known, N. armata and atrata frequent the
flowers of scabious with 4. hattorfiana and marginala,
N. tormentillae those of Potentilla with A. tarsata, and so
with others. This seems particularly the case, where the
Andrena affects a very limited number of plants—a fact
in itself of considerable interest.
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The females of Nomada naturally spend most of their
time either searching for the burrows of their hosts or in
the neighbourhood of these. When a large number are
seen hovering over the mouths of the burrows of some
compact colony, investigating these on the wing before
entering, they present a most striking appearance—not
only large species like armata, lineola, or 6-fasciata, but
even moderate-sized ones like hillana, ruficornis or germa-
nice hecome conspicuous and appear to exhibit their
bright colours to the best advantage. We may presume
that these colours have some protective value against
such predaceous animals as might attack them, since they
are thus by the nature of their habits very much exposed
to any such enemies as may be at hand. Certainly the
Andrenas are not exposed to the same extent, for when
once the work of provisioning their cells has begun, they
as a rule quickly enter the burrows with their load of
pollen, whereas the parasite is often very conspicuous while
hovering over a bare soil for a long time together and
investigating the burrows, to find one which is in a fit
condition for its entry. Such a view of the coloration
of Nomada is far preferable to that which supposes the
wasp-like or conspicuous colours to be for the purpose
of intimidating the host ! For a time after their emergence
the parasites appear to resort to the burrows, where they
were born, for shelter at night and in unfavourable weather,
but when the hosts become fully occupied with their
labours, the Nomadas habitually remain out at nights.
Some of them sleep clinging by the mandibles alone to
the heads of flowering grasses, the legs all drawn close to
the body and the antennae porrect so as to resemble a
little stalk. The bright colours of the body being much
toned down by the closed and superincumbent wings,
the bees closely resemble the seeds or flowers of grasses,
and are often difficult to detect. Some may be found
clinging to dead twigs or leaves, with which their colours
also harmonise very well. On grasses I have taken large
numbers of N. hillana and germanica, and also of the very
minute N. furva; while attached to dead hedgerow
branches I once found a number of @ N. bifida, and on
heather many N. rufipes.

Probably all the species of Nomada possess a strong
odour, more or less disagreeable to me in the case
of N. marshamella, but rather pleasant in the case of
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N goodeniana. Kirby noticed it specially of the latter,

“odore mehssae ﬂaﬂrantlsmma while N. lineola (corni-
gera K.) ¢ “ moscham redolet.” Some at times feign death
when alarmed. The sting even of the larger species is
not at all severe, and when the bee is taken between the
finger and thumb the cuticle is rarely penetrated, though
vigorous attempts are made to do so. If the thin skin
beneath the nail is pierced, the sting is sometimes sufficiently
sharp, as I have mvself e:»perlenced to cause one to in-
voluntarily relax one’s hold of the bee, but the pain is
short-lived. It is impossible to help noticing, that though
the sting is feeble, the quite remarkable mobility of the
abdomen admits of the weapon being used with a far
areater range of movement than in most bees.

All the species of Nomada have a hard and thick chitinous
cuticle, forming a stronger protection from injury than
that of their hosts. Indeed it may be accepted as an
almost universal law that in parasitic Aculeata the in-
tegument is less easily pierced than that of the species
’rhey parasitise. Thus Coeliozys is harder than Megachile,
Crocisa or Melecta than Anthophora, Epeolus than Colletes,
Psithyrus than Bombus, Chrysis and Sapyga than their
usual hosts, Nysson than Gorytes and Harpactus, and so
on. Only perhaps in the case of a few species, which
have lately taken to parasitism, as we judge, and not yet
become greatly modified thereby, does this fact seem
hardly apparent. This hardness of covering (accompanied
as it often is by spines, prominences or pro]ectlons) may
be of use to the parasites as a protection from some pre-
daceous enemies, or even conceivably to some extent from
the unfavourable weather, to which their mode of life
exposes them, but one cannot help suspecting that it is
primarily as a protection against attacks of their hosts
that their thicker armour is so regularly developed.

There is considerable difference of opinion as to the
frequency of conflict between host and parasite. Shuckard
particularly notices the fierce fights between Anthophora
and Melecta, and I have described an attack on Halictus
by Sphecodes. On the Continent Marchal saw S. sub-
quadratus kill the @ of H. malachurus and take possession
of its burrow. Hedychrum has been recorded in an often-
quoted passage as being surprised and attacked by its
host, and as protecting itself by its well-known habit of
rolling itself up into a ball. It is probable that fights
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between host and parasite are not infrequent, but that
they occur in the burrow itself and are rarely observed in
consequence. The fight between Halictus and Sphecodes
observed by me was begun there, and Shuckard says of
Anthophora :  ““if they catch the intruder” (Melecta)
““in her invasion, they will draw her forth and deliver
battle with great fury.” The Hedychrum alluded to
above was caught in the burrow by its host. It must
often happen that the rightful owner of the burrow comes
home and surprises the parasite within, but what takes
place beneath the surface, in which the burrow is formed,
is, except In special mstances as cited above, quite un-
certain. The main object of the parasite must be a safe
escape, and one may suppose that the hardness of the
cuticle helps to ensure this. It is said that in the case of
Nomada sexfasciata and its host Eucera the latter gives
way to the parasite, but accurate and detailed information
on such points is much wanted. It seems improbable
that any host would tolerate an interference with the
performance of its labour. It is certain that the parasites
exhibit care or caution in entering the burrows, for one
often notices many of our Nomadas hovering over the
openings for some time before they determine to enter,
or pass on to investigate another burrow. It would appear
that either they wish to ascertain the presence or absence
of the maker, or else perhaps, by some unknown means,
to learn the condition of the contents of the burrow, as to
its fitness or readiness for the reception of an egg. Whether
the odours of the Nomadae and other parasites play any
part in the event of collision between them and their
hosts, or whether they are otherwise protective, e.g.,
against predaceous creatures, or, again, are only of sexual
significance we have no evidence.

In the case of the conflict between Halictus and Sphecodes
observed by me, it would appear that the latter was the
aggressor, but this may only have been apparent and not
really the case. When the female Psithyrus insinuates
itself into the nest of Bombus, it is probable that the
beginning of the actual combat may be due to either one
of them according to circumstances, but the harder
Psithyrus is assumed to be generally victorious.

It 1s a notorious fact that in many cases the number
of individuals of a parasite compared with that of the
host varies extremely in different seasons. Thus one year
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in a given locality an Andrena and its parasite may be
both numerous, and the next year, though the former
may be again plentlful the latter may be very scarce Or
even not found at all. The cause of this i1s, I think,
entirely due to the difference of habits, for the host in
the shelter of its burrow is less affected by unfavourable
weather conditions than the exposed parasite. A day
or two with continued cold rains no doubt decimates the
latter. On wet days we have often found Melecta, Epeolus
and Nomada hanging on to herbage or shrubs in the manner
described, soaked with the rain and torpid with cold.
On the other hand, with favourable conditions Nomada is
capable of very rapid increase, remarkably so in the case
of some species that attack those species of Andrena
that form large colonies. In such cases the parasite can
enter and oviposit in a number of different cells in the
time that it takes to store a single one. Consequently,
in rare instances we have known a Nomada even to out-
number its host considerably, though such a success is
not often likely to last more than one or two seasons.
This phenomenon is not at all confined to Nomada, for
under exceptional circumstances a careful examination
of large colonies of Amnthophora pilipes and Colleles suc-
concla has shown an enormous preponderance of their
parasites, Melecta armata and Epeolus cruciger (rufipes), in
some seasons.

From these general remarks on Nomada and other para-
sitic bees it will be seen that a wide field is here presented
for accurate observations, our knowledge on many points
being of the most slender kind. The most we can say
1s that one certain host at least is now known for every
species of Nomada that we have in this country, excepting
only N. flavopicta, which requires further investigation.
How many of the associations recorded, whether by British
or Continental authors, are correct, when they do not, agree
with those which are given here under the various species
of Andrena, 1s quite uncertain, but it may be said with
certainty that some are absolutely incorrect and impossible.
Having feund myself more than once deceived in assigning
a parasite to host, even after having, as I thought, taken
particular pains to be correct, I feel sure that it often needs
great care and repeated observations to arrive at correct
conclusions.

Not many of our British Nomada are regularly double-
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brooded even in the south, while some which are so on the
Continent have but one brood with us. This may be the
case, even though the host be regularly double-brooded.

Several of our species are irregularly double-brooded,
e.g., N. flavoguttata and fabriciana, both of which some-
times yield an abundant second generation. So too does
N. lineola in some seasons, and perhaps generally in the
extreme south. N. marshamella, when parasitic on
A. spimgera frequently, and when on A. trimmerana
(Auct.) occasionally, yields a summer brood; in the latter
case generally partla] and represented by nnly a few in-
dividuals, but in the former sometimes a copious one,
females of which I have taken in plenty entering the
burrows of the second brood of its host—the form named
A. anglica by Alfken.

In August 1886, on the south coast I met with a second
brood of 4. goodemana in almost incredible numbers, but
strangely enough have never since met with a smgle ex-
ample of such though Hallett has observed a copious
summer generation. T have seen an example of a second
brood of N. ruficornis from Ireland, but not from elsewhere.

These examples of a second brood are in the case of
A. fabriciana and Slavoguttala much darker than the first,
as may be seen when a series of examples is placed side
by side; indeed, that of the latter has, I believe, been
given a special name—var. hoeppneri—by Alfken.

The genus Sphecodes 1s essentially a parasite on Halictus,
but three species appear to be strictly attached to Andrena,
though the evidence is not so absolutely conclusive as
one could wish. Of these species S. rubicundus is said to
be a parasite on 4. labialis both here and on the Continent,
and certainly has been taken in closest company with
that Andrena in Suffolk, Hampshire, Cambridge, etc., so
that there would appear to be no reason to doubt this
association.

S. reticulatus 1s said on the Continent to be attached to
A. argentata, and certainly in localities where it occurs in
-this country, when extensive search has been made, this
Andrena has always, 1 think, been met with. * Halictus
prasvnus has also been suggested as a host for the Sphecodes,
and, as 1t happens, this Halictus frequently abounds in the
very same localities as the Andrena. On the other hand,
H. prasinus occurs over a wide area of distribution in
Britain, from which the Sphecodes has never been obtained,
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so that the evidence that exists is clearly in favour of the
Andrena as host, especially as on the Continent its burrows
have actually been seen to be entered by the parasite.

S. pellumdus (pilifrons) is a constant parasite of A.
sericea, but is more local than the host. It is interesting
to note that though this Andrena, like labialis, is genera]lv
found prowsmmnrr its cells in Ma,} and June, the Sphecodes
parasitic on them differ in their habits from one another.

S. rubicundus appears in both sexes in May and June
and has no later summer emergence, the females not
hibernating, while only females of S. pellucidus are found
at the time when 4. sericea is at work, these being hiber-
nated individuals of that sex which have survived from the
brood of both sexes that appeared in the later summer
months of the preceding year. This indeed accords with
the normal life-history of the genus, but the case of S.
sprnulosus alone as regards the time of emergence is similar
to that of rubicundus, and 1s the more remarkable because
it is a parasite on Halictus, the species of which genus
agree in the time of their emergence and in the hibernation
of their females with normal Sphecodes. Consequently,
S. spinulosus differs greatly from the normal habits of its
genus 1n its life-cycle and also in like manner from its
host; S. pellucidus resembles its congeners in this respect
but differs greatly from 1ts host; while S. rubicundus
differs from the normal of its congeners but resembles its
host. All other of our Sphecodes, so far as has been ascer-
tained, are parasitic on Halictus and have the same habits
as the latter, in so far as males and females emerge together
after mldsummer the males dylncr before winter and the
females hibernating.

The parasitic Streps1ptera of the genus Stylops attack
many more of our species of Andrena than do the Sphecodes.
In the Entomologist’s Monthly Magazine 1918 (pp. 67,
115 and 129) I have given a list of “such specles as have
been found stylopised in this country and a synopsis of
such species of Stylops as are known to me, together with
an account of the effects of the parasite on the host. The
Strepsiptera that attack Halictus are a different genus
from those parasitic on Andrena, and belong not to the
genus Halictophagus (which is parasitic on Homopterous
bugs, and was given its generic name under a mistaken
idea that Halictus was the host), but to Halictostylops or
Halictoxenus of Pierce.
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The changes produced by Stylops are sometimes so
considerable that stylopised examples will not agree with
the characters given for the separation of the species, but
I have never yet come across any so changed that the
species could not be determined with certainty.

Habits and Distribution of British Species.

We may now consider the species in order from the point
of view of their habits, and the parasites that affect them.

A. albicans 1s perhaps the most generally common of
the whole genus, and is said by Smith to occur also in
N. America. It frequents many flowers, and in the earliest
warm spring days may be seen in numbers collecting its
store or feeding on the sallow catkins and dandelion
blossoms. It abounds in gardens on the flowers of larger
fruit-trees, on gooseberry, Cotoneaster; also on Crataegus,
V’ibumtmt, Euphorbia and many other plants. In most
southern localities it 1s parasitised by ‘Nomada bifida,
which also oceurs with it in the north, and has been taken,
entering its burrows, in all parts of the country, showing
a distribution as wide as that of its host.

4. carbonaria (pilipes) 1s a local species very partial to
the coast, but also found far inland, as at Oxford. It
sometimes forms large and very compact colonies in cliffs,
and' I have noticed them so near the foot of these as to be
constantly damped by the sea spray at high tide. In the
south it regularly has a full second brood, but at Oxford
apparently only one as a rule. The first brood visits
catkins of Saliz and is very partial to blackthorn, and is
also found more or less commonly on dandelions, cabbage
and mustard, on hawthorn, Euphorbia, and other plants.
The second brood is extremely partial to pink thistle
and blackberry flowers. I have rarely, only twice or three
times, found 1t stylopised, and as often have taken Nomada
lineola entering its burrows.

A. tibialis is a local species, its abundance in many
localities around London having, no doubt, led to its being
considered more generally common than is really the case.
Over a large extent of country in Gloucestershire, Wiltshire
and Devonshlre for instance, it is entirely absent, as is
probably the case in many other counties even in the south,
even though it may occur locally in them. Unless actual
colonies be found, the females in my experience form
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an extremely small proportion of the total number of
specimens that are seen. It 1s an early spring bee, and
visits the sallow catkins and is extremely partial to the
dandelion, but also oceurs on Brassica, Tussilago, and
various other plants. In N.W. Germany it has a second
brood, which differs somewhat from the first, but there it
appears to be only exceptionally double- brooded and I
have seen no such specimens from KEngland.

In some localities this species is very frequently stylop-
ised, but not by any means wherever it occurs. It Is
parasitised by N. lineola, but only locally, and I have
found it very abundant in some places without a trace of
this Nomada.

A. bimaculata, unlike the preceding, is regularly double-
brooded in the southern counties, at least. It is very
partial to coast localities, but is also found on the commons
near London, and is widely distributed in such places in
Surrey. It abounds locally in Norfolk and Suffolk and
in Berks, and is particularly common in Devonshire,
where it ranges inland to a height of nearly 1000 ft. above
the sea on Dartmoor. But it is alwa,ys quite local. I have
never myself found an extensive compact colony of this
species, but have seen the burrows scattered, at most two
or three together, over acres of sandy soil. n the spring
these bees visit c]neﬂy Saliz and Prunus, and in some
localities the flowers of Ulex and even Bellis; in the summer
they are most partial to Rubus, but in some places have
abounded on Senecio.

Near London and in the eastern counties red-marked
varieties are frequently common, but in the far west they
must be very rare indeed, as I have never met with one.

This species is occasionally stylopised. On the 12th
of August, 1914, I took two females on bramble flowers
containing the parasite, one of these, as is usual, being
free from pollen, except such as might have accidentally
adhered, but the other had gathered a full load, not only
the hind tibiae, the floccus and hind femoral receptacle,
but even the propodeal basket being filled. The first
brood is also subject to the attack of Stylops.

Nomada lineola is an abundant parasite of this Andrena
in Devonshire, and like its host is double-brooded there.

A. flavipes (fulvicrus) is a regularly double-brooded
species in the south, and though decidedly local, where it
is found, it gjenelally oceurs in great numbers, frequultly
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forming compact colonies of enormous size. It visits
many plants, Saliz, Taraxacum and Ulex being favourites
with the first brood, but Brassica, Sinapis, Veronica,
Trifolium, ete., are also resorted to; while the second
brood 1s found on Senecio and other yellow Composites,
thistles, yarrow, tansy, etc. In some places I have
noticed specimens of the first brood numerously on
daisies, Z'ussilago and blackthorn.

I have never myself found this species stylopised, but
1t 1s recorded to have been taken in this condition by
Claude Morley.

It is parasitised by Nomada fucata, which in England
is much more local than the host and apparently only
infests its second brood. In N.W. Germany, as well as
in Southern localities, it is found with both broods, and is
very common; in the Bremen district, according to
Alfken, almost more numerous than the host ! According
to Smith, N. jacobaeae is also parasitic on this Andrena,
as he records that he took it entering a burrow (of the
second brood); but it is curious that there should be so
little definite knowledge as to the habits of this not un-
common parasite. I have found it sparingly in some
localities, where the Andrena is still scarcer, and in others
where I have not found the latter at all.

On the 22nd of April, 1914, I went to Sidmouth to
examine a large compact colony of this Andrena, since it
does not occur in my own neighbourhood. This colony I
had found in August 1886, and I wished to see if any
parasites were entering the burrows. So far as Hymeno-
ptera were concerned, none occurred, but extraordinary
numbers of the fly Bombylius major were hovering over
the colony and every now and then touching the earth
with the tips of their bodies, presumably in the act of
oviposition. No change in the position nor in the extent
of this great colony had taken place in the interval of
twenby seven years between my visits, and I have no
doubt it was one of the great colonies recorded by Smith,
as observed by him in 1871.

A. gravida (fasciata) is in England a local species, of
apparently very restricted range in the south, having been
found in Kent, Sussex and KEssex, but as it has been
recorded from Perth, it should occur in more numerous
localities than have been noted. It is an early spring
bee, and frequents sallows and al-o visits the flowers of
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dandelions. It is, I believe, only single-brooded, but in
Smith’s collection there is a curious stylopised @ (which
he wrongly considered to represent Kirby’s Mouffetella)
taken in Hampshire in the month of July 1840. I know
of no other summer emergence nor of any other case of
stylopisation.

A. mitida is a very widely distributed species, which
generally is more abundant in meadowland and cultivated
country than in wilder districts, but I have not myself
collected in any part of the south of England, where it
does not occur. It visits many different ﬂowerb but 1s
perhaps particularly attached to the dandelion. Tt visits
Saliz and Prunus, as do most spring Andrenas, also Bellis,
Brassica, holly, Cotoneaster, Ranunculus, Veronica, various
fruit-trees, e.g., cherry and raspberry, and Cruciferous
plants. On all these I have seen it commonly, and some-
times it may be seen on the white dead-nettle. 1 have
never known of a specimen of a second brood, although the
specles often reaches maturity in its burrow before winter.

It does not appear to be very subject to parasites,
though I believe Nomada goodeniana (suceincta) is sup-
posed to attack it. I have not been able to satisfy myself
as to this, and one field of large acreage, throughout which
the burrows of nitida were dispersed, never yielded a
parasite during several years’ search, although the above-
named Nomada was very common in the district, infesting
A. mgroaenea. Still mitida is a very probable host of this
Nomada. Stylopised specimens are quite rare or at
least excessively local. This species 1s very widely dis-

tributed and occurs in the north of England and in Ireland.
"~ A. thoracica is more local than the preceding and in the
south is regularly double-brooded. The first brood is
found freely on Saliz and Prunus, and is also partial to
dandelions and to cabbage and mustard flowers. The
second brood is generally found on Rubus and pink thistles.
Unlike nitida, it frequently forms large compact colonies.
One colony found by my children in a hard-trodden sheep-
track on the edge of Dartmoor appeared to consist of
only this species, and fine large specimens of Nomada
goodeniana were taken entering “the burrows. Otherwise
the pure colonies of this species that I have examined
seemed to be free from these parasites, and it is, of course,
possible that in the case mentioned there may have been
burrows of the ubiquitous nigroaenea mixed with the
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others. I suspect that the copious second brood of this
Nomada previously referred to was bred in the burrows
of thoracica.

The addition of 4. vaga to our lists was made by myself
on the discovery of a very ancient specimen of the 3 in
Walcott’s British Collection, where 1t was named A. polita.
I have little doubt that this specimen was taken in Eng-
land. It is in some N. European localities the common
host of Nomada lathburiana.

The beautiful bee, A. cineraria, is a local species, but
of very wide distribution both in the north and south.
It 1s mostly found in cultivated districts or meadowland,
and is particularly attached to the dandelion, though it is
sometimes found on heaths. At times it forms large
compact colonies in trodden paths, but often its large
burrows may be found singly or two or three together
scattered over pasture-fields of large acreage, mixed with
those of A. mitida and nigroaenea and such species as
habitually frequent meadows, where there is an abun-
dance of dandelion flowers in early spring. Not that it is
in any way restricted to these flowers, for it is sometimes
seen In numbers in gardens on Brassica, and the flowers of
fruit-trees, and elsewhere on hedgerow plants such as the
blackthorn, wild cherry, Saliz, and even on the daisy.

Nomada lathburiana 1s the special parasite of this 4An-
drena, but it is much scarcer than its host, and is entirely
absent from many localities where the latter is abundant.
I have never seen nor heard of a stylopised example of
cineraria. On the Continent it sometimes produces a
second brood, but in Devonshire, where in some seasons
it occurs commonly in March, no specimen of a second
generation has ever been observed.

A. mgroaenea 1s a most abundant bee, ubiquitous in
the south and common in the northern counties. Like
1ts allies 1t is very partial to dandelions, but affects the
most varied plants. Sallow, blackthorn, flowering fruit-
trees and holly often attract it in swarms, not to mention
Brassica, Sisymbrium and a host of other lesser plants.
It appears very early in the spring and continues on the
wing for a long time, especially in cold summers, when it
may be seen even w ell into August, but it is never double-
brooded so far as we ‘know. Nomada goodeniana is its
constant and often extremely abundant parasite, and
very large examples of N. fabriciana have been taken at
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its burrows, but it is doubtful whether it has other enemies
in that genus, and unconfirmed records of others are
probably erroneous. Stylopised individuals are numerous,
and of wide distribution, but are somewhat local in their
distribution.

The small species, 4. gwynana, is an interesting bee
(though common and generally distributed) on account of
its variation and in other respects. It is constantly double-
brooded in the south. In the first brood both sexes normally
have the face and the greater part at least of the sides of
the thorax clothed with black hairs, with sometimes a
few pale hairs about the scape of the antennae, while
some of the second-brood examples quite resemble these.
But in extreme forms of this brood nearly the whole face
of the 3 is clothed with pale brown or ochreous hairs, and
in the Q sometimes a large part of it, while the whole
sides of the thorax may bear similar hairs. In the J
especially, such variations are not easily recognised as
belonging to the species at all, without eritical examina-
tion, while those of the Q@ greatly resemble A. angustior.

The bees of the first brood obtain honey and pollen
from the most varied plants, the dandelion being a great
favourite, as also are the sallow catkins. But black-
thorn, fruit-trees, daisies, speedwell, celandine, cabbage,
starwort, etc., are freely visited.

The second brood shows some peculiarity in its habits.
In some localities one rarely sees the @ collect its pollen
from any plants other than Campanula and Malva, the
two plants which at the same period are resorted to by
Cilissa haemorrhoidalis, so that the two species are often
in company. But in other localities the bees of this
second brood are found abundantly on yellow Compositae
and on the flowers of Rubus. Nor does this always appear
to be due to the absence of the plants first named, for n
one case a large bed of mallow in full flower, which was
visited freely by A. coitana, was unnoticed by gwynana,
although it was common on the yellow Composites and
blackberry that grew around.

The extremely distinct species of Nomada, N. fabriciana,
is an abundant parasite of gwynana, and in some localities
and seasons produces a partial,* more rarely a full second

* By a “ partial ” second brood I mean that only a small part
of the progeny of the spring bees emerge in the summer, the rest
hibernating in the burrows.
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brood like its host. In N. Wiltshire one or two individuals
of a second brood were found only in certain seasons.
This Nomada probably parasitises also both A. nigroaenea
and angustior, so that, where all the hosts occur, one may
find an abundance of the parasite in the freshest condition
in April, and then in May and the first part of June there
appears another abundant supply of fresh specimens of
both sexes, mixed with old ones, mostly 99, of the early
issue. In July the true second brood appears, this genera-
tion appearing conspicuously darker in colour than the
spring form, when a series of each is placed side by side.

In some localities stylopised gwynana are not very
infrequent, and those that I have noticed have mostly
been examples of the second brood. Westwood, however,
found the spring brood stylopised commonly at Oxford.

A. rufierus is a northern species and was first made
known as British from some males captured in Perthshire
in 1899. Just at the time it was brought forward, I
discovered two or three females amongst some old Hymeno-
ptera and miscellaneous insects collected in Yorkshire
and mixed with 4. fucata and other common northern
species. In the north-west of Europe it occurs in early
spring on Saliz, dandelions and coltsfoot. In most places
where it is found the small parasite Nomada obscura Zett.
is taken with it, but as a rule only in small numbers. It
should certainly be looked for in the northern localities
where the Andrena occurs with us.

A. angustior, though a rather local and inconspicuous
species, is very widely distributed in the southern counties,
and In many places i1s abundant. It is found in the north
of England also. It visits dandelions and other yellow
Compositae, and in some localities collects much pollen
from Veronica. At Oxford I found it numerously on
Ranunculus, and wherever it occurs the 33 will be seen
flying round the blue hyacinth flowers, if these are present,
though rarely settling on them. Allium, Bellis, Euphorbia
and Crataegus are all attractive in one locality or another,
and 1t is occasionally taken on white Umbelliferae. Nor-
mally it appears in May and continues in good condition
into June, but in some years it appears in April, and fresh
examples of 4. gwynana may be taken on the same day.
On the other hand, in some seasons it, or at least the @,
may be taken in good condition in company with the
second brood of gwynana ! '
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Nomada fabriciana, 1 believe, parasitises this species;
at any rate, it has been taken entermg its burrows. These
appear usually to be scattered, but I have seen a compact
colony established in the face of a vertical cutting in a
roadside bank. It is partial to woodlands and to hedge-
rows in cultivated districts or meadowland, and seems to
prefer these to open heaths, though not absent from the
latter. Normally the @ has the face beneath the antennae
clothed with pale or whitish hairs, but varieties occur in
which the pubescence is sooty or dark fuscous. These
may easily be mistaken for the second brood of gwynana.

Andrena trimmerana * Auct. is certainly ore of the com-
monest and most widely distributed of the genus, being
plentiful in England, Scotland and Ireland. It visits the
most various plants, holly, sallows, blackthorn, whitethorn,
and fruit-trees, as well as the dandelion and daisy, besides
many garden shrubs of foreign origin. It seems to be
nearly always single-brooded. Genera,lly its burrows are
scattered over fields or grassy slopes and along hedgebanks,
and it has a liking for forming these in some existing
cavity, and may sometimes be seen exploring a rabbit or rat
hole for this purpose. KEverywhere Nomada marshamella
appears to be its special parasite, except that it also some-
times attacks the closely allied 4. spinigera and possibly
A. bucephala. 1t has a second parasite, N. flava (considered
by some to be a variety of ruficornus), which so far as 1 have
been able to discover, seems to be peculiar to it, but 18 a
good deal more local than marshamella, and is absent from
many localities where the host abounds. In some localities
this Andrena is very commonly found stylopised, in others
it is very rarely thus affected.

A. spimigera, closely allied to the preceding, i1s much
more local and has not been recorded from very many
localities, nor have I seen any northern examples. It is
always double-brooded, and occurs in the London district, in
Surrey, Kent, Suffolk, Essex, Sussex, Hants, Somerset,
Dorset, Devon and Cornwall, and no doubt other localities.
Owing to confusion with the next species the records of
these are not always trustworthy. The bees of the first
brood are mostly found on sallow and blackthorn, but they
are fond of fruit-trees in gardens and of various foreign
shrubs. The second brood (anglica) seems to be chiefly

* The type of trimmerana in Kirby’s collection is not the species
commonly so-called, but a § of the second brood of spinigera.
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found on Rubus, but it has been taken on white Umbelliferae.
Occasionally Nomada alternata parasitises this species, and
like it produces a second brood. Stylopised examples
occur, but much less often than in trimmerana.

A. rosae (exvmia = first brood) has been much confused
with the preceding, the two not infrequently being found in
company on the same flowers. But in some localities the one
is found quite apart from the other, as appears to be the case
in Monmouthshire and parts of S. Wales, where only rosae
has occurred. True rosae is also found in Surrey, Kent,
Sussex, Hants and Devon, and no doubt in a number of
other counties, but 1s local and often rare. The first brood
visits sallow and Prunus, and where these have been
growing in fine flower side by side, it seems to prefer the
latter; the second brood seems to be particularly attached
to white Umbelliferae, though like most summer forms
it is also found on Rubus. In this respect, therefore, its
habits would seem rather different from those of spinigera.
As T have elsewhere stated, when it was possible to study
the three allied species where they occurred in company in
the spring, no evidence of cross-pairing between them was
obtained ; nor has any individual been found which would
suggest that such pairing ever occurs, all the specimens
being clearly either one or other of the species, without
intermediates. I have no knowledge whether this bee is
attacked by N. marshamella like its allies, nor have 1 found
any stylopised examples, but as they are thus affected in
N.W. Europe, it is possible that such specimens have
been taken by others. On the Continent 4. rosae appears
to be a more northern species than spinigera, and one would
expect 1t to range into Scotland. The entirely black
variety of the 3 of the first brood is rare in Devonshire,
where the species is generally highly coloured, and this
variety has a remarkable appearance, quite unlike any other
of its genus.

A. ferox is a species of wide distribution in the south,
but very local, and seems never to have been obtained
plentifully since the old Bristol collectors used to find it in
considerable numbers in that district. Yet, since it occurs
in Kent, Berkshire, Hampshire and Sussex, and no doubt
will be rediscovered (although its former Bristol locality
has been built over) somewhere near its old western haunt,
and has been also found in Cornwall, it will probably turn
up commonly enough in some of these counties, or be



The British Species of Andrena and Nomada. 247

discovered in others. The few recent examples that I have
seen have all been taken casually, so to speak, by those
interested in Orders other than Hymenoptera, and all were
single specimens. These were from Hants (on two occa-
sions), Berks and Cornwall. It occurs in May and June,
and may be expected to visit yellow Composites, as one
examined by me contained this pollen on its legs. It is
not known whether any Nomada 1s attached to this species,
but it has been found stylopised.

A. bucephala is another extremely local species, also of
wide distribution in the southern counties, and found by
Hallett in Glamorganshire in Wales. It was once very
abundant at Hampstead, and was found also at Bristol
and in Hampshire. It has been taken in several localities
in Surrey, in Kent, at Birmingham, and occurs also in
Devonshire and Cornwall. This bee 1s partial to the flowers
of blackthorn, and has also been taken on holly and
Viburnum.

From the form of its pollinigerous apparatus one would
expect 1t to visit such flowers as are favourites with the
common 4. trimmerana. Nomada bucephalae is its peculiar
parasite, and has been erroneously considered a mere
variety of ruficornis by some authors; while Smith and
Shuckard considered it to be Panzer’s lateralis, which is
also an error. This parasite probably occurs in all localities
where its host is properly established, for it formerly
abounded on Hampstead Heath, and is found with it in
Surrey, Devon and Glamorgan. Styloplsed bucephala occur,
as I have a § and @ so affected.

All the colonies of this Andrena that I have seen have
had only a single entrance. Into this one may see dozens
of heavily laden females enter, when they are storing their
pollen, and it is to be presumed that separate tubes will be
found to be excavated from the common hole, by which all
enter. Under special circumstances some other species
show some approximation to the habits of bucephala.
Twice Nomada alternata has been seen to enter or issue
from the burrow of bucephala, and once a female trimmerana
entered the same, so that it is not certain that this Nomada
Is parasitic on the former as it is on the latter.

We now come to the group of Andrena varians.

A. clarkella is a local bee, but of extremely wide distribu-
tion, and appears as early in the year as any of our bees.
It 15 often common in Scotch localities and in the north of
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England, as well as in the extreme south. The females
gather their pollen nearly always from the catkins of sallows,
but I have taken specimens on dandelion, and have some
that were captured on T'ussilago and Ulex. Though the males
also visit sallow catkins, they are by no means always found
on these even when the species is freshly out, and if they are
present they usually appear to be mostly in search of the
females, rather than visiting the flowers.

In March and sometimes even in February before any
new leaves have appeared this sex may be seen flying wildly
round Ulez or settling on the bare limbs and trunks of trees
or on dead leaves on the ground, for the purpose of sunning
themselves. In many and I think in most places where it
occurs freely, this bee will be found accompanied by its
parasite Nomada leucophthalma (borealis), which also visits
the sallow catkins. This Nomada is not confined to clark-
ella, but is also attached to A. apicata, and probably this
latter is its original host. According to Saunders clarkella
1s found stylopsed but only I'&I‘eh"

A. fulvais in the female sex the most beautiful of all our
Andrenas. It is a local bee entirely absent from many dis-
tricts, but generally abundant, where it occurs at all.  Owing
to its partiality for the flowering fruit-trees it is a constant
inhabitant of gardens in places w vhere it is found, and is not
easily overlooked for that reason, and because its burrows
are often conspicuous on lawns. Tt may be taken on the cat-
kins of Saliz, and is very abundant away from gardens on the
flowers of blackthom and occurs, too, on Cofoneaste? Ulex
and various other plants. Its colonies are often large and
compact, occupying trodden pathways on sandy commons
for many yards together. A large form of Nomada rufi-
cornis s.s. infests its burrows, and it also has as a special
parasite N. signata, which some hymenopterists consider
to be also a variety of ruficornis. In some localities, e.g.,
at Oxford, only ruficornis appears to be found with it; in
others, e.g., at Raglan in Monmouthshire, only signata;
but on some of the commons in the newhbourhood of
London both these species are found at its burrows.

Stylopised specimens of A. fulva are rare, or, at least,
very local, but are to be found on the commons near London.
Males thus affected often have an extraordinary appearance,
being very greatly changed by the parasite.

Ay varians has much the habits of the preceding ; indeed,
the two species are often found in the same localities, and both
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may be entirely absent from large stretches of country that
seem well adapted for them. Both visit the same flowers,
and varians is also parasitised by N. ruficornis; by some
writers its parasite is considered to be the typical form of
this variable Nomada. Stylopisation occurs but rarely.
The variation exhibited by the @ of varians is of a re-
markable character. One most extreme form was named
mizta by Schenck, and considered to be a distinct species,
and indeed its appearance is so very different from the
typical form that, were no intermediates known, one would
scarcely think it possible that he was in error. Tt is partly
owing to this variation that such confusion has existed
between the closely allied species of the varians group, for
Smith referred the mizia form to helvola, and Saunders
considered it to be synadelpha..
The following varieties of the @ may be distinguished :—
(i) Typical varians has black hair on the face, and the
underparts of the thorax are clothed with blackish or
sooty-grey pubescence, even the floccus being, at least in
part, sordid in colour. The two basal abdominal segments
bear bright fulvous hairs, all the others black ones.
(1) The fulvous hairs of the abdomen spread over the
Jrd segment, the hairs of the underparts often become
paler and the floccus whiter. (11) Fulvous hairs, generally
with more or less tendency to become white, cover the
4th as well as the 3rd segment, the facial hairs are
greyish or whitish fuscous, the hairs beneath the thorax
and the floccus either shrrhtly discoloured, or else pure white.
(iv) The hairs on the 1st and disc of the 2nd segments are
fulvous, those on the rest of the 2nd and the two following
white or hardly perceptibly yellowish, those on the face and
whole underparts of the body mostly snow-white, or at most
a little yellowish tinted in part. This is the true var.
mazta, and in its finest condition 1t is a very beautiful insect.
A. helvola under normal conditions appears a little later
than A. varians, and superficially is extremely like the var.
muzta of that species. It is partial to dandelions, from
which it often collects its pollen, but it visits many other
plants for this purpose, e.g., Crataequs, Rosa, F ragraria in
gardens, Buphorbia, etc. 1t is a decidedly local insect, and
not always at all common even where 1t does occur, but will
probably be found somewhere in most of the southern
counties of England, and it also oceurs in the north (Cumber-
land). It occurs also at Oxford, but, unless well authenti-
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cated, published records are of little value, owing to frequent
misidentification. Smith’s supposed Scotch specimens are
a mixture of 4. praecox and synadelpha.

It is, I think, certainly parasitised by Nomada ruficorms,
but I have not seen a stylopised example, though these
probably occur.

A. synadelpha is a very widely distributed species, but
local. It occurs in many of the southern counties, and also
in Scotland. The @ frequents the dandelion, hawthorn, wild
rose and other flowers, and was taken in numbers together
by Morice on Stsymbrium alliaria.

It is very much parasitised by Nomada ruficornis s.s., but
is rarely stylopised. The variation in the @ is somewhat
similar to that of varians, but less extreme.

A. fucata is one of the most widely distributed of all our
bees, being common in the north of England and in Scotland,
and also in many parts of the west of England and in Ireland.
It also occurs, sometimes not rarely, in the more eastern
counties, in Suffolk, Hampshire and Surrey, also in Oxford-
shire and Warwickshire, and on a very unfavourable and
stormy day I observed it in some numbers in Bricket Wood,
Herts. Probably it is to be found in nearly every county,
but in many localities it is only seen in small numbers.
Where it frequents gardens, the females are sure to be found
gathering their pollen from the raspberry flowers; on wild
heaths or moorland it frequents the Potentilla in preference
to any other plant, excepting perhaps Vaccinium in some
localities. Sometimes it may be taken freely on Crataegus
and the wild rose, and late examples on Rubus. It is nor-
mally on the wing in May in Devonshire, but in some counties
not usually until June, or even July in the north. I have
never come across a large colony of this species, but I once
found a small one of about a dozen burrows placed close
together.

I believe that this bee is parasitised by Nomada ruficornis
5.8., since I have taken the latter in places where I could find
no other member of the varians group. Occasionally, but
quite rarely, stylopised individuals are met with.

A. lapponica is an extremely local species in the south, and
can only be expected where there is a good growth of
Vaccinium, since, so far as my limited experience goes, the
Q collects its po]len only from this. The male is said to
visit other plants, and in moorland localities is fond of flying
round or settling on rocks. The burrows that I have seen
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have generally been single or at most a few near together,
and entering these or flying round the heath in the vicinity,
examples of a dark form of ruficornis s.s. seemed as
numerous as the host, which was by no means abundant.
No doubt on moors in the north of England, in Wales, and
in Scotland this Andrena is often very abundant, and speci-
mens of the Nomada taken with it in the Grampians and
sent to me for examination were of exactly the same colour
variety as those found with it in Devonshire. Amongst the
whole number of specimens that have been examined none
were stylopised.

Andrena apicata 1s one of the very earliest of spring bees,
and 1t gathers its pollen almost entirely from sallow catkins,
thoun‘h occasionally 1t visits Prunus for this purpose. It
is of extraordinarily wide distribution, but very local, at
least in the south. I have myself seen specimens from
Surrey, Sussex, Gloucestershire, Devon and Oxford as well
as from Scotland. In the west of England the males pay
little attention to flowers. They may be seen flying round
the sallows in search of the females, but should there be
old fences or gates in the vicinity of their breeding-place,
they will generdllv be found sunning themselves on these,
or will even settle on rocks. Occasionally a fresh fema,le
alights In a similar situation, evidently with the intention
of pairing, and quickly attracts a number of the males,
which are coursing along the fence.

Nomada leucophthalma, which has already been mentioned
as a parasite of A.clarkella (q.v.), attacks this bee, and it
would be interesting to compare together long series taken
from each host, each series having been collected in a place
where only one of these hosts occurs. At Hastings Theo-
bald found this Andrena to be much infested by Stylops, as
1s the case in Germany, but in the west of England 1 have
never come across a stylopised individual.

Alfken describes the 3 of the German form of apicata as
having a small triangular tooth at the base of the mandibles,
and a specimen I have from the Continent agrees with this
description; but in all British examples that I have
examined the tooth cannot possibly be called small, and it
would appear that the Continental form is racially distinct
from ours. The tooth varies in shape in our examples,
and 1t 1s quite possible by looking through long series of
praecox and apicate to find individuals that do not differ
much in the form of this.
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A. praecoz is closely allied to the preceding,and has the
same habits, for both, at times, at any rate, form compact
colonies of considerable extent, and both are pre-eminently
attached to Saliz. This species is local, but ranges from
Scotland to the extreme south of England, and is, I think,
commoner than apicata. 1t is found on the commons close
to London, and is locally abundant in Surrey, Kent, Hants,
Essex, Norfolk, Suffolk, Cambridge, Oxford and Monmouth-
shire. In Devon it is extremely local, and in places where
I have myself observed it, it has steadily increased in
numbers from 1914 to 1918, when it appeared in the first
half of March. In Scotland it occurs, no doubt, commonly.
Much scarcer than its host is its speecial parasite Nomada
xanthosticta, which, however, is found just outside London,
and in Norfolk, Suffolk and Cambridge. I have not been
able to find any trace of this parasite in the west of England,
even where the host abounds. From a large colony at
Oxford T once took two stylopised examples of the latter,
but have not seen any so affected elsewhere.

Passing now to the nigriceps group, that most distinet
specles A, denticulata is very widely distributed, but at the
same time very local. It occurs in many of the southern
counties, in the north of England and in Scotland, but only
rarely is it really abundant. In some seasons and places
it is found at the end of June, but more often in July, and
the @ may even remain on the wing into September. It
is found on yellow Composites, Senecio, Crepis, ete., abun-
dantly sometimes on Inula, and is extremely partial in
some localities to pink-flowered thistles; while Smith says
it is attached to bryony. That plant has never been in
flower or has been wanting in the localities where I myself
have met with denticulata. It seems not to be attacked
by Stylops, nor has it a special Nomada, but N. rufipes
(solidaginis) 1s parasitic on it as well as on the more abun-
dant A. fuscipes. Except as to the development of male
characters in large examples, this species varies very little,
but the characteristic black hairs are sometimes wanting on
the thorax in the J3.

A. tridentata is one of the most restricted in range of all
our bees. I have seen authentic specimens from Norfolk
(Cromer), Suffolk and Hants, but the 33 supposed to be
this species, collected by Bridgman at Norwich, so far
as the material sent by him to F. Smith is concemed are
all nigriceps. This species visits Senecio and Crepis.
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4. fuscipes is widely distributed and often very abundant
on the flowers of Calluna, to which it is chiefly attached,
but we have once taken females loaded with pollen from
yellow Composites, when the ling blossom was mostly over.
It will probably be found on most extensive heaths, and is
common in Norfolk and Suffolk in the east, as also in
Surrey and Hants ; in Devonshire and in Wales in the west ;
it is found In Cumberland, and Smith had specimens
(wrongly named as simallima) from Loch Rannoch, Scot-
land. Unless a colony is found, and these are sometimes
large and compact, the males usually appear to be much
more numerous than the females, flying wildly over the
ling or heather, or round sunny bushes that happen to be
growing near by

Probably in all places where this Andrena is found its
parasite Nomada rufipes ( (solidaginis) also occurs, and In
some Devonshire localities it seems even to surpass its
host in numbers. In some seasons it appears before any
of the latter are abroad, though the Andrena in this case
appears not many davs later. I have some suspicion,
however, that the earlier examples of the Nomada were
pa,l'asites of denticulata.

A. simillvma is a local and in general a rare species, and
seems to be found chiefly on the coast of Kent, Hampshire
and the Isle of Wight, but it also occurs on the coasts of
Devon and Cornwall in the west. I have only met with
it on the flowers of thistles and on Rubus. Smith’s speci-
mens from Scotland were wrongly determined by him,
being merely fuscipes, as mentioned above.

Closely allied to the preceding, the local and generally
uncommon species, A. nmgriceps, seems to have somewhat
different habits. It visits various plants, and I have taken
it on ragwort and other yellow Composites, thistles,
Knautia, Potentilla, etec. On the Continent it 1s said to
be most partial to Jasione, but that flower does not seem
to be very attractive to species in the west of England.
In Norfolk, Suffolk, Essex and Hants this bee seems to be
fairly common locally, and it is found in N. and S. Wales;
while I have two much-worn females which were, I believe,
taken in Yorkshire. It is found both near Oxford and
Cambridge, and in Cheshire and Lancashire, so that its
distribution is very wide.

A. sericea (albicrus) is common throughout the south of
England, where conditions of soil are suitable, and also in
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Scotland and Ireland. It is entirely absent from large
areas, where the soil is of a heavy nature or of clay, and
is very much at home on some coast sand-hilis. It forms
enormous compact colonies, often choosing hard, trodden
footpaths or bare places on sandy commons to burrow in.
It freely visits daisies and buttercups, but its favourite
flowers are the yellow Compositae. Less often it collects
pollen from bushes or trees of taller growth, such as the
hawthorn. The males also freely visit flowers, but spend
much time flying over the sand, in which the colonies are
placed. This and the following species are probably
representative of a fauna found in sandy wastes, the pale
silvery hairing of the males being characteristic of many
desert-loving bees and adapted to their habits of flying
over the sand.* Ishould thmk that a good many species
allied to our two are likely to be found in such places in
continental lands, ours being, as it were, highly successful
forms, which have been able to occupy regions beyond
the ordinary limits of their natural environment. Also in
such places one may expect that many species of other
groups will superficially resemble them.

With us 4. sericea has no Nomada parasitic upon it, but
on the Continent of common occurrence i1s N. alboguttaia,
this being either a race of the smaller N. baccata, which
infests 4. argentata both here and abroad, or else a very
closely allied species.

On the other hand, Sphecodes pilifrons is the constant
parasite of this Andrena, and I believe attacks no other
species. 1 have seen examples named as pilifrons from
localities where sericea is certainly wanting, the nature of
the soil indeed rendering the possibility of its occurrence
extremely small, but these were always wrongly deter-
mined, being giant examples of S. simalis.

As to A. argentata, this bee is in this country of very
restricted range, being abundant locally, however, on the
commons in Surrey, Berkshire and Hampshire, and no
doubt is to be found in one or two of the other southern
counties. It visits the flowers of Erica and Calluna and
probably some of the yellow Compositae, and apparently
has no spring brood in this country. N. baccata, its para-
site, seems to occur in all localities, where the host is
common, and I think in most, if not all of these Sphecodes

* Mr. Morice has informed me that his captures in hot desert
countries more resemble A. fulvicrus, ete.
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reticulatus is to be found. There seems to be no doubt
that the Sphecodes is peculiarly attached to this small
Andrena. On the Continent it has been taken from the
burrow of the latter.

A. fulvago is of very wide distribution; in some locali-
ties rare and dispersed, in others forming dense compact
colonies, but so local that until one of these is chanced on
its presence may remain undetected in the district. It
likes a sandy soil, and is particularly attached to Hieracium.
One would expect it to occur in most counties where con-
ditions of soil are favourable, since it is found in Sufiolk,
Surrey, Sussex, the Isle of Wight and Hants; in Devon,
Monmouth and South Wales in the west; in Warwick-
shire; in Yorkshire in the north, and in Scotland. It
may appear in May, and is common in June, and continues
into July or even August. Though I have closely examined
colonies of this bee I have found no parasite at its burrows.

A. polita is now, perhaps, the rarest of all our Andrenas,
and has very rarely been found since it was discovered by
F. Smith. Being a large and conspicuous species it must
be excessively local, since it could hardly be overlooked,
and its range is probably very limited indeed. One would
expect it to be found on yellow Composites, and it should
be looked for in June and July in the south-eastern counties.

With A. proxzima we pass to a group of very small and
comparatively difficult bees, only the one just named being
of medium size for the genus. It is a local species and
often very scarce even where it does occur. In Norfolk,
Suffolk, Kent, Dorset and Devon it is, I believe, to be
obtained not uncommonly in its special localities; but it
varies in numbers a good deal in different seasons. It is
also recorded from Surrey, Hampshire, Gloucestershire
and Cornwall, so that it is widely distributed in the south.
It is peculiarly attached to the flowers of white Umbelli-
ferae, on several species of which it may be found, both
sexes alike visiting these plants. It is also partial to
Euphorbia. |

Probably in most localities, where it occurs at all freely,
its special parasite Nomada conjungens will be found.
Though so lately added to our lists, it is interesting to
note that this species was taken one hundred years ago,
there being a very good specimen in the Kirby Collection.
It was first brought forward as British by Morice, who
captured a single specimen in Dorset, and soon afterwards
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a number of examples were found in the Chitty Collection
at Oxford, after I had already found it amongst some
unmounted and unexamined Devonshire bees. Although
on the Continent this Andrena is very subject to the attacks
of Stylops (those thus affected appearing earlier than
healthy individuals, and being found often on dandelion
flowers), I have seen no stylopised English specimens.

A.nana K. (schenckella Pérez) is known as British only
by Kirby’s type, but will probably be rediscovered in the
south-eastern counties, when more attention is paid to this
group of small bees. It occurs in Germany, Switzerland
and France.

A. moricella and alfkenella are probably first and second
broods of a single species. The first I have taken on Bras-
sica, Veronica, Bellis and Potentilla, etc., the latter on white
Umbelliferae. The first brood appears a little later than 4.
parvula, and 1 have seen stylopised examples of each brood.

A. falsifica 1s a local species, and its first appearance is
rather later than that of 4. moricella. 1t visits many lowly
plants—daisy, wild-strawberry, Veronica, etc.—while the
females gather much pollen from Potentilla. It i1s not
rarely stylopised, and has as a parasite Nomada flavogut-
tata. It 1s single-brooded.

A. saundersella (nana Auct. plur.) is a widely distributed
species, probably occurring in all our counties, and abun-
dant in some parts of the north of England. Its favourite
flowers are Veronica and white Umbelliferae, from both
which it gathers pollen, but it also visits daisies, Myosotis,
Potentilla, Fragraria, ete., and late specimens may be found
on Rubus. Very rarely a stray example of a second genera-
tion is met with. It is very subject to the attacks of
Stylops, and also 1s parasitised by Nomada flavogutiata.

4. nanula 1s known to me as British only by a single @
sent to Smith by Bridgman of Norwich, and the continental
examples that I have seen were taken in July.

4. subopaca is a very widely distributed species, found,
I expect,in nearly all counties and common in the north.
Such Scotch specimens as I have examined, passing under
the names of parvula and minutula, realh belonged to
this species. It is mostly found on Veronica, Bellis,
Fragraria, etc., and is normally single-brooded, appearing
later than paﬂ'v?.c-la. Once on the south coast I took a single
& of a second brood. It was the confusing of this species
with minutula and parvule that caused Smith to err in
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describing the 3 of the latter under the name of nigrifrons
in the first edition of his Catalogue.

This species is very subject to the attack of Stylops, and
also of Nomada flavoguitata.

A. spreta is much more local than the preceding, and is
chiefly found on the coast and on or about sandy heaths,
but rather curiously it occurs also in the fen country in
Cambridgeshire. It is single-brooded and flies with
saundersella. So far as I have been able to ascertain from
a careful investigation of its breeding-grounds, it 1s not
attacked by Nomada flavoguttata, but it is very freely
stylopised. These little bees are very partial to different
species of Brassica, and freely visit daisies and sometimes
Veronica. There is no second brood.

A. parvula and menutula are certainly first and second
broods of a single species. The first frequents the sallow
catkins in the earliest days of spring, and gathers abundant
pollen from blackthorn also, and later from Crataegus and
Veronica. It is also often found on daisies, dandelion,
cabbage, mustard, strawberry, flowers of fruit-trees and
many other plants. The second brood is extremely partial
to Rubus and various white-flowered Umbelliferae. Though
sometimes stylopised, this bee is much less subject to attack
than some of its allies. I have after careful observations
been able to satisfy myself that it is also less freely para-
sitised by Nomada flavoguttata in this country. The specles
seems to be ubiquitous, occurring somewhere, even in the
poorest localities.

A. parvuloides and minutuloides may also prove to be
first and second generations of a single species. They are
much more local than the preceding, and generally found
either on the coast, or on or near sandy commons, hardly
oceurring in meadowlands and well-cultivated distriets,
when these are remote from their normal haunts.

If they really are one species, I find the second brood
far more commonly than the first. This latter is found on
various flowers, Veronica, Brassica, Bellis, etc., but the
second brood almost entirely restricts its visits to white
Umbelliferae, and I cannot remember taking it on Rubus,
which is so attractive to minutula, so that the habits of
these two very closely allied forms are somewhat different,

I have seen no stylopised example. The males are often
much more difficult to find than the females, and appear on
this account to be much less numerous, and the species 1s

TRANS. ENT. SOC. LOND. 1919.—PARTS 1, 11. (JULY) S
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rather later in appearance in the spring than 4. parvula.
The variability to which—apart from that due to seasonal
dimorphism—both species are subject, sometimes makes
them difficult to separate, but menutuloides occurs in Surrey,
Kent, Suffolk and Devonshire, and, doubtless, in many
other counties, but I have seen none from the north.

A. dorsata in the wilkella group is a local bee, which one
would expect to occur in Scotland, unless it were there
replaced by the very similar 4. propinqua of N.W. Europe,
a species (or ? race) with similar habits; but I have seen
no Scotch examples. It is regularly double-brooded, the
first generation frequenting Saliz and blackthorn, but also
many other plants. I have taken i1t in abundance on
daisies and Brassica, gathering pollen from these; also on
Veronica, Rubus tdaeus, fruit-trees and dandelions, and
late examples on white Umbelliferae. The second brood
occurs on Rubus, yellow Composites, daisies and Mellotus,
and sometimes on ragwort and Potentilla. Saunders
mentions bryony as a flower visited by this brood, and
Mr. Morice informs me that it is frequent on this flower
in his garden. The species is found on the commons near
London, and is abundant locally in Norfolk and Suffolk,
and very common in numerous Devonshire localities, both
on the coast and inland, to an altitude of nearly 1000 ft.
above the sea. It is also found in Hampshire and Essex,
and must occur in several other counties in the south. I
have never seen any large compact colony of this bee, but
only scattered ones. No Nomada appears to attack it, nor
is it infested by Stylops.™

A. simalis Sm. is also local, but occurs on a number of
commons close to London ; was found commonly at Oxford
in 1886, and is widely distributed, and in some places
abundant, in Devonshire. It is recorded from Denbigh-
shire and Essex, and 1s found in Hampshire. Some
examples from Colchester sent by W. H. Harwood for my
inspection many years ago had the face beneath the
antennae clothed with pale fulvous hairs, instead of the
usual white ones, this being the usual form in some N.
European localities. Walcott first discovered it, at Bristol,
and supplied Smith with specimens. Sometimes it forms
compact and fairly large colonies, and the males will be
seen flying over the soil and settling, for the purpose of

* Recently my brother has sent me a stylopised female from
East Devon, captured on March 26th, 1919.
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feeding, on ground-ivy or bugle, if these happen to be grow-
ing there, as well as on daisies and Veronica. The females
also visit these plants, and also trefoil and clovers, and
they collect great loads of yellow pollen from the flowers
of Ulex. Various papilionaceous plants attract them. No
Nomada appears to breed in their burrows, nor have I been
able to secure a single stylopised * example, although,
according to Alfken, this is one of the species of Andrena
most subject to attack in (rermany.

A. ovatula, better known as afzeliella, is by no means of
universal distribution, but is widely distributed in the
neighbourhood of London, and abundant in many counties,
Where there is heath land with a gravelly or sandy soil.
It is not partial to meadowland and highly cultivated
districts with heavy soils. It differs both from the preced-
ing and the following species in being frequently and in
some counties, e. g., Devonshire and Hampshire, regularly
double-brooded, but it is not certain whether it has not
a special single-brooded race, which appears between the
two others. It visits the same flowers as A. simalis, but
appearing earlier is also taken on Saliz and on blackthorn.
The second brood 1s extremely fond of Calluna, gathering
pollen from this often in company with 4. fuscipes, and
i1s sometimes numerous on Ononis. This Andrena is not
subject to the attacks of Nomada in this country, but it is
sometimes stylopised, much less frequently, however, in
my experience than A. wilkella. Most of the supposed
stylopised afzeliella I have seen belong to the other species,
but I have bred the g Stylops from the present one as well.

The variation in this species is of an unusual kind in
that the hind tibiae of the female may be either clear yellow,
like those of its close allies, which never vary, or entirely
black. This last form was named fuscata by Kirby (before
he described his afzeliella), and it is found in both broods.
Both names, however, are preceded by ovatula K., which
18 the & of afzeliella.

Saunders merely tells us that afzeliella is widely distri-
buted, but I do not possess any northern examples myself,
thnucrh one would expect it to oceur in both Scotland and
Ireland. The following species, however, occurs in the
north and the two are not always &coura,tely separated
by collectors.

* Since this was written a stylopised 3 has been taken.
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A. wilkella is of very different distribution from that of
the preceding, since it often occurs in extraordinary num-
bers on heavy clay soils and in highly cultivated meadow-
lands. It is true that it is found not infrequently in the
same localities, frequenting exactly the same flowers as
ovatula and similis, but where these two species are most
abundant wilkella is often inferior to them in numbers.
N. hillana (ochrostoma) is its special parasite, and does not
appear to affect the others. Sometimes the Andrena forms
colonies of huge extent and very compact, at others its
burrows are scattered over a large extent of land. We
have seen tennis lawns covered with little hillocks of soil
thrown up by these bees in the same way as A. fulva 1s
well known to do in similar places, where the soil is
lighter.

Styloplsed specimens are very common, and females
affected by the parasite are often found in dandelions, even
when few healthy ones are to be seen on those flowers.
It is always single-brooded, and though both fly together,
it appears rather later than ovatula under normal conditions
of weather.

There remain to be considered those species, which have
the clypeus in the 3 white, and along with these one
without that peculiarity, but evidently closely related to
one of the others.

This black-faced little bee, 4. mitidiuscula (lucens), is
amongst the most local of all our species, being restricted
to a few southern counties, but almost certain to occurin at
least one or two others from which it is not yet recorded.
It is found on heaths or commons in Surrey, Sussex and
Dorset flying over the heather, the @ visiting the black-
berry blossoms. On the Continent it is said to be partial
to Umbelhferae, as its ally A.chrysosceles is with us. This
latter is a more or less local species, but occurs at times in
the utmost profusion. It is on the whole more partial
to meadowland than to more barren localities. It 1s found
near London and probably in all or nearly all the southern
counties, either locally or generally distributed, mn Cam-
bridge, Essex Suffolk and Norfolk in the east, in Gloucester-
bhll‘e Devon and Monmouthshire in the west, in Dorset
Berks and Hants, Oxford and Wa,rwick, and 1n
Glamorgan, and no doubt other Welsh counties. Though
not one of the earliest bees, in forward seasons it may appear
in April, and is commonly found from May into June, and
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may remain even into August in wet and cold summers.
At first it visits daisies and dandelions and not infrequently
buttercups and Veronica. Later it is particularly attached
to white Umbelliferae, and it is much attracted by Euphorbia
in some places. No Nomada parasitises it, and only very
locally or one may say rarely is it stylopised, though it is
found thus affected in localities so distant as Oxford,
Devon and Essex. From the latter county Mr. L. Wal-
ford kindly sent me several such examples, including a &
with black face and @ with this part white-marked.

A. tarsata (analis) is a local bee, and probably absent
from those counties in the south which have no extensive
heaths on a peat or sandy soil. It is still found just out-
side London, as well as on the more distant of the Surrey
commons, and commonly in Hants and Devon. In the
northern counties it is often abundant, and it occurs (no
doubt abundantly) in Scotland and Ireland. It 1s ex-
tremely fond of Potentilla, gathering most of its pollen from
this, but is also found on heather and Rubus. It is parasi-
tised by Nomada tormentillae, which I have taken entering
and leaving the burrows of compact and pure colonies of
this little Andrena. Probably 1t is parasitised also by
N. obtusifrons, at least it certainly is so, if one trusts old
records. Smith, entirely misinterpreting Kirby’s descrip-
tion, applied the name zanthosticta K. to that species, and
under this name we read of obtusifrons as being parasitic
in colonies of farsata in the north. On one occasion this
Nomada was taken sparingly, in company with a few of the
Andrena in N. Devon, but not at the burrows of the latter,
and it is, of course, possible that the following species
may have been present, but overlooked.

A. coitana is not infrequently found in company with the
preceding, but is, I think, more widely distributed in the
south, though quite local. It is common in some places
in the north of England, and occurs in Scotland. In the
south it frequently occurs on the coast, and it is probably
to be found somewhere in most of the counties. It occurs
in the Cambridgeshire fens, and at Oxford, and in Devon-
shire on Dartmoor and Exmoor, as well as at lower eleva-
tions. It is common also on some of the Surrey commons
and in the New Forest, and is found in Norfolk, Essex and
Kent in the east. It is partial to the flowers of bramble,
and in some localities (like 4. gwynana bicolor and Cilissa
haemorrhoidalis) visits the flowers of Campanula and
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Malva, also white Umbelliferae and others. It is parasi-
tised by N. obtusifrons, but not, I think, by tormentillae.
At any rate, where we have found 4. coitana and tarsata
together, the last-named Nomada was certainly attached to
the latter, and was not seen at the burrows of the former.

A. hattorfiana is widely distributed in the more southern
counties, but local, and by no means always common, where
it does occur. In the east it has been found numerously in
Kent, and has occurred at Colchester and near Norwich ;
in the Isle of Wight, Dorsetshire, Devonshire (where it 1s
widely distributed but local and in some localities and
places few in numbers) and various localities in Cornwall,
m S. Wales and near Oxford. Its favourite flower seems
to be Knautia, but it also visits Scabiosa, and will hardly
ever be seen on any other plant than these, or on the first
one only. The red-marked varieties are said to be abundant
on the east coast in some seasons, but in Devonshire are
extremely rare; near Oxford less so.

Nomada armata is parasitic on this species and also
frequents the same flowers. Judging from the fact that
Smith, who found this Andrena so abundantly on the
east coast, hardly obtained any of the parasite there, and
Saunders none at all, it would appear to be unexpectedly
rare there, but otherwise it seems generally to occur more
or less freely in nearly all the districts recorded for its host.
Yet it will not be found with every colony, even though
these are of long standing. Once I saw it really numerous
in S. Devon in a large pasture field sprinkled over with
scattered plants of scabious, where it was flying strongly
in a brisk wind from plant to plant, but not settling on the
swaying flowers. Being occupied in salmon fishing and with=
out a net I was unable to secure even a single specimen, and
though I knocked down and so obtained some of the Andrena,
the harder Nomada was not to be thus stunned. When, in
another year, I was able to revisit the spot, the field had been
ploughed up and planted with corn.

A. marginata in its habits is very similar to the preceding,
being most partial to and often found only on the common
scabious, but I have taken it on Centaurea and frequently
on the devils-bit scabious, and Hallett took the 3 3 on
Lapsana. Not infrequently it is found in company with
hattorfiana, being similarly local. I have seen specimens

only from the more southern counties, where it occurs in
Cambridge, Essex, Suffolk, Norfolk, Kent, Surrey, Berks,



The British Species of Andrena and Nomada. 263

Hants, Dorset, Devon and Glamorgan, and no doubt in
other counties, but it is always local. Sometimes it is
very abundant, as on one occasion eighteen years ago,
on the border of Suffolk and Cambridge, when I found a
bank grown over with scabious with nearly every flower
occupied and often two or three bees on a single blossom.
All our colour varieties were present, but no trace of
any parasites was found. In Devon I have not found
highly coloured specimens, but they occur freely in Dorset.
Nomada argentata, a very local and generally rare species,
is the special parasite of marginata, but it has only been
recorded from a few localities, in Surrey, Sussex, Berkshire
and Kent.

A. cingulata is a widely distributed bee, probably to be
found in nearly all the more southern counties at least,
and it also occurs in the north of England, but 1s by no
means always common. It not only frequents sandy
commons, but is also partial to well-cultivated districts
and is found high up in hilly districts, e. g., the Cotswolds
and Dorsetshire hills. It used to be extremely abundant
in suburban localities, and this probably led to its being
considered a much commoner species than is really the
case. Thus Shuckard makes the obviously very erroneous
statement, that it is perhaps the commonest species of the
whole genus! In several extensive districts, where I
have collected, it occurs very sparingly and even rarely.
In some it forms large colonies, but these are generally
local. All observers note its attachment to the flowers of
Veronica, but the female sometimes collects pollen from
the dandelion and the common buttercup, and the males
also visit these.

Kirby records that he took the females on Ranunculus
bulbosus in May, but his statement that the males occur
in the autumn must be an error, and (although, of course,
he knew this sex well) may perhaps be due' to some
momentary confusion between this and the males of
Sphecodes. Hallett found this bee abundantly on Aubretia
in a garden. Of very wide distribution, but apparently
nearly always rare, is its special parasite Nomada gquitu-
lata; but as this occurs in suburban localities, in the
eastern counties, and so far west as Devonshire, it may
reasonably (being an obscure little species) be expected
to occur, if specially searched for, in many localities, where
the host thrives. Kirby described the @ as a variety of
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ruficornis, and Smith’s earliest description of flavoguttata 9
was also made from guftulata.

A. humilis is a very local species, widely distributed,
but probably absent from a good many counties, and in
some so extremely local that one may expect that it is
to be found in a number of others from which it has not
yet been recorded. Its wide distribution is shown by its
abundance here and there in Surrey, Kent, Hants, Devon
and Cornwall, Gloucestershire, Oxford and Lancashire.
It 1s particularly attached to Hieractum, but visits also
other plants, e.g., daisies, buttercups and dandelions.
Often 1t forms enormous colonies in hard-trodden path-
ways. Its special parasite Nomada ferruginata is often
found at these colonies, and is also of very wide distri-
bution, but not always present, even where the host is
abundant. On the Continent this bee is much stylopised
in some localities, but 1 ha,ve seen no British specimens
affected.

A. labialis is found in many localities in the south;
from the eastern counties to Gloucestershire and Comwall
in the west, and in Cheshire and Lancashire in the north.
Its abundance in some places seems to depend on the fact
that it forms large and compact colonies, often in some
vertical cutting or bare exposed surface of a hedge bank,
and where these colonies are found it is naturally very
abundant. V. R. Perkins records several such colonies
at Wotton-under-Edge in Gloucestershire in 1879, and
states that the species subsequently entirely dlsappea.red
In that neighbourhood I found this bee at various times
from 1886 to 1907, but always singly, and also its burrows,
but these too were isolated ones on grass-covered slopes.
It certainly has a way of appearing and disappearing
suddenly, as I have noticed in other localities. I have
taken the @ on Tifolium, Lotus, Veronica and Hieracium,
and in gdrdens on sage and seringa, and, no doubt, it
visits numerous plants. Hallett takes it on Seliz and
Cornus sanguinea. Compact colonies sometimes become
badly infested with Stylops, but no Nomada attacks it
in this country. On the Continent a form of N. cinna-
barina 1s said to be found with it. There seems to be
little doubt that Sphecodes rubicundus is its special parasite,
this having been found in connection with it, in such
different localities as Suffolk, the New Forest, and the
fens of Cambridge.
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SYSTEMATIC.
PoOSITION OF ANDRENA AND NOMADA AMONGST BRITISH
BEgs.

Andrena and Nomada are both very distinct genera, the latter
indeed is so peculiar in appearance and structure that it has been
entirely misplaced by some Hymenopterists. Their position
amongst our bees may be briefly shown as follows:—

1. (2) Hind tibiae without calcaria at the apex. . . . Apidae.

2. (1) Hind tibiae with calcaria.

3. (4) First cubital cell divided transversely by a vein or streak.
Bombidae.

-

(3) First cubital cell not divided.

5. (6) Labrum long, reflexed in repose, the mandibles closed
over it, so that at most a little of the base is exposed.

Megachilidae.

6. (5) Labrum not thus concealed, the mandibles closing round
its apical margin.

(10) Labrum large and without a specialised glabrous area or
raised tubercle on its basal portion, often nearly evenly
punctured or pubescent over its whole surface.

8. (9) Species nearly glabrous to the naked eye and without
conspicuous pubescent bands (often metallic); abdomen
without a definite pygidial area. . . . Cleratinidae.

9. (8) The nearly glabrous species have a definite pygidial area
in both sexes; many are well-clothed and have con-
spicuous pubescent bands. . . . . Anthophoridae.

10. (7) Labrum often small, or with a special glabrous area or
raised tubercle at the base; sometimes it is concealed
beneath a dense regular fringe of special hairs springing
from the apical margin of the clypeus.

11. (12) Tongue acute at the tip. . . . . . . Andrenidae

(incl. Panurgidae of some authors).

12. (11) Tongue blunt or emarginate at the tip (except in males
of some exotic forms).

13. (14) Three cubital cells in front wings; hind tibiae with a

~1
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14. (13) Two submarginal cells in front wings; hind tibiae without
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ANTHOPHORIDAE.

1. (6) Face of 3 yellow or with yellow markings and the tooth
on the tarsal claws always long and sharp; ¢ with
well-developed scopae on the hind legs.
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(5) Three cubital cells in front wings.

(4) Seventh dorsal segment of 3 without a longitudinal median
carina; @ with or without distinet abdominal bands;
if these are present the face is black. . . Anthophora.

(3) Seventh segment of the 3 with a distinct median carina;
Q@ with banded abdomen and yellow-marked face.

Saropoda.

(2) Two cubital cells; 3 antennae very long. . . Eucera.

(1) Face of 3 either without yellow markings or if with these,
the tarsal claws have a blunt, truncated * basal tooth;
Q@ without a scopa.

(10) Marginal cell rounded at the apex, which lies below the
margin of the wing.

(9) Thorax very hairy, scutellum with two prominent spines
posteriorly, concealed amongst the hair. . . Melecla.

(8) Thorax nearly bare except for tomentose markings, the
axillae forming a projecting angle on each side of the

posterior margin of the scutellum. o s s Jipeolus.

(7) Marginal cell pointed at the apex, ending in an acute angle

on the marginal vein. . . . . . . . Nomada.
ANDRENIDAE.

0) Two cubital cells in the front wings.

) Marginal cell truncate at the apex. . "« . Ponurgus.

) Marginal cell pointed at the apex.

9) First cubital cell on the lower side subequal to that of the
2nd in length. (The length is measured as if the lower
side were straight.)

(8) Face not yellow in the &, hind metatarsus not extra-
ordinarily dilated and clothed.

(7) Abdomen without dense appressed hair-bands on the apices
of the segments ¢ with the calcaria simple.

Dufourea.

(6) Abdomen with dense hair-bands; calcaria of @ spinosely
serrulate, apex of hind metatarsus produced over the
second tarsal joint in the form of a strong spine.

Rhophites.

(5) g face largely yellow; @ metatarsus of hind legs excessively

This character unfortunately cannot be used alone to separate
males of our parasitic genera from the non-parasitic, as the g

of Melecta luctuosa has the claws formed much like those of Antho-
phora and different from those of M. armata. It will, however,
distinguish the females of the two groups, but the absence of scopae
is more readily observed.
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dilated and so densely clothed that its outline is seen
with difficulty; (abdomen in both sexes short or sub-
globose ; legs of 3 very incrassate). . . Macropis.

9. (4) First cubital cell on its lower side notably longer than the
second (form elongate, abdomen banded; 9 with the
scopae of hind tibiae and metatarsi yellow and extremely
5 ERAE A ) AN i b by v, LGSy pOd0,

10. (1) Three cubital cells in the front ngs

11, (14) Basal nervure very strongly curved.

(Third antennal joint in 3 very short transverse or nearly
square in outline when viewed from in front; ¢ either
with a median ‘rime ™ on the 5th abdominal segment
or the hind tibiae are spinose and lack a scopa.)

12. (13) @ with well-developed scopa and with long plumose hairs
at the base of the hind femora beneath; & genital

opening distinctly ventral. WAL R ST RNy 2 (17,1 S
13. (12) @ without scopae, § genital opening at the tip of the
abdomen or almost so. . . . . . . Sphecodes.

14. (11) Basal nervure oblique, but nearly straight.

15. (16) 3 with the 6th ventral abdominal segment widened on
each side at the base with a hairy lobe, which is not
covered by the deflexed margin of the dorsal segment
above it; @ without a special sensory groove on the
upper part of the face along the eye margins; apex
of hind metatarsus outwardly with a lamella of hairs
extended over the 2nd tarsal joint. . . . . Cilissa.

16. (15) § with the 6th ventral segment not thus modified. 2
with a sensory groove, bearing a dense tomentum, on
each side of the face above; apex of hind metatarsus
without the special lamella. . . . . . Andrena.

With regard to Andrena and its allies, I consider that
in the Andreno-Panurgine group are to be found the most
primitive types of existing bees, from which have originated
all other groups. The Prosopidae and Colletidae are de-
rivatives of this group in one direction, the Anthophoridae
in another; the two former are not primitive in the form
of their tongue, but this has become modified for a special
purpose In all females, and the males of most species have
inherited this form from the latter. In many Prosopidae
from the Australian region the tongue in the J is pointed
and may be excesswelv lengthened, and these represent
the more primitive members of the family. Our Colletes
1s an extreme form, some exotic genera having a very
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Andreniform habitus, with the ordinary triangular pygidial
area.

As to Nomada it was correctly placed by the old Hymeno-
pterists Kirby and Jurine next to Epeolus, and is Antho-
phorid, not in the least allied to the Megachilidae as Pérez
concluded, and also very remote from existing Andrenidae,
where Edward Saunders finally placed it. The genital
armature of the male is to my eyes essentially Antho-
phorid, and is not at all like either Megachile or Andrena,
and the form of labrum is conclusive, not to mention other
characters. At the most one might allow that its ancestors
left the Panurgine branch of Andrena at a time when
these were not well differentiated, but I think this unlikely.

Of great interest is the condition of the @ ventral abdo-
minal segments in the three parasitic genera. In M electa
the 6th segment is extremely narrow and compressed;
Epeolus and Nomada it is capable of entire retractmn
~ beneath the 5th and has a special armature, so that one
may sometimes count only 5 ventral segments. In all
our Nomadas it is armed on each side at the apex with
some close-set strong spines, and it differs in thickness in
different parts. In Epeolus it is produced on each side
into two long processes, which are serrated on the edge.
If one imagines the apical and median thinner portion of
the segment in Nomada removed, two armed processes
would be formed in this genus also.

Whilst Nomada still remains connected with the Antho-
phoridae by the parasitism of N. sexfasciata on the An-
thophorid Eucera, Epeolus, so far as I know, has become
parasitic only on Colletes, which is almost as far removed
from the Anthophoridae in one direction as can be
imagined.

CHARACTERS OF GROUPS AND SPECIES.

The characters given in the tables have been taken not
from selected single examples of each sex supposed to be
typical, nor yet from any special series of specimens, but
are those which in a period of study extending over thirty
years, during which great numbers of individuals have
been exammed I have found most constant. Smith and
Saunders, on the other hand, based their descriptions
essentia,lly on individual specimens, and placed special
labels on those selected. In some cases this method seems
to me to have resulted in characters being considered as of
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specific value, when in reality they are far from constant.
Since the tables were completed, I have myself verified
them by the examination of individuals of all the species.
They have also been tried out to some extent by Mr. F. D.
Morice, and more completely by Mr. H. M. Hallett, such a
test by others being, I think, of much greater va,lue than
one made by the writer.

Though neither groups nor species can be altogether
satisfactorily placed in a linear arrangement, the following
order is suggested.

Group of A. TIBIALIS.
A. albicans Miill., carbonaria L. (pilipes), bimaculata K.,
tib@ah’s, | 4
Group of A. FLAVIPES (FULVICRUS).

A. flavipes Panz. (fulvicrus), gravida Imh. (fasciata),
followed by florea F

Group of A. NIGROAENEA.

A. thoracica F., nitida Geoftr., cineraria L., vaga Panz.
(ovina Kl.), nigroaenea XK., gwynana K., ruficrus Nyl.,
angustior K.

Group of A. TRIMMERANA.

A. trimmerana Auct. (nec K.), rosae Panz. var. eximia,
Sm., rosae Panz., trimmerana K. var. spinagera K., trim-
merana K. (anglica Alfk.), bucephala St., ferox Sm.

Group of A. VARIANS.

A. fucata Sm., lapponica Zett., varians, synadelpha Perk.
(ambigua), helvola L., fulva Schr., clarkella K., apicata Sm.,
praecoz Scop.

Group of A. NIGRICEPS.

A. fuscipes K., simillima Sm nigriceps K., tridentata K.,
denticulata K.

Group of A. ARGENTATA.
A. sericea Chr. (albicrus), argentata Sm.

Group of A. FULVAGO.
A. fulvago Chr., polita Sm.
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Group of species with white clypeus in
the &, with NITIDIUSCULA.

A. labialis K., hwmalis Imh., coitana K., tarsata Nyl.
(analis), hattorfiana ¥., marginata F. (cetiz), chrysosceles K.,
mitidiuscula Sch. (lucens), eingulata F.

Group of A. NANA.

A. nana K. (nec Sm. Saund.), alfkenella Perk. var.
moricella Perk., alfkenella Perk. sp? eta Pérez, saundersella
Perk. (nana), fnlseﬁra Perk., nanula Nyl., minutuloides
Perk. var. parvuloides Perk., minutuloides Perk., manutula
K. var. parvula K., mainutula K., subopaca Nyl., proxima K.

Group of A. WILKELLA.

A. ovatula K. (afzeliella), wilkella K., similis Sm.,
dorsata K.

The group of species with a white or yellow clypeus in
the 3 is composite, but need not on that account be re-
jected in dealing with our small fauna. Otherwise the
groups are natural, though they would, of course, require
modifications in their definition if a WOI‘]d or even European
fauna were under consideration, and also subdivision
would be necessary. HKven as they are here defined,
many foreign species and some even from such dlstant
localities as California or the Far East can be readily
placed.

The species of Nomada might be arranged as follows :—

N. germanica Panz. fe?mgmata) argentata H.-Sch.
(atrata), armata H.-Sch., guttulata Sch., obtusifrons Nyl.,
tormentillae Alfk. (robefjeof@ana rufipes F. (sol@dagm@s)
- flavopicta K. (jacobaeae), sexfasceafa Panz., fucata Panz.,
goodenrana K. (succincta), lathburiana K., marshamella K.
(alternata), lineola Panz., bifida Thoms., baccata Sm. (albo-
guttata), hillana K., xanthosticta K. (lateralis), leucophthalma
K. (borealis), bucephalae Perk., signata Panz., flava Panz.
(ruficormis part.), ruficorms L., fabriciana L., conjungens
H.-Sch., flavoguttata K., furva Panz.

Group of A. TIBIALIS.

A distinct and well-marked group characterised by the
strong rugosities of the anterior area of the propodeum,
this area posteriorly, where it becomes declivous, always
bounded or closed by a raised line or transverse rugosity.



The British Species of Andrena and Nomada. 271

In the males the abundance of hairs often interferes with
a view of the area, and the following characters are very
useful.

The clypeus is never white or yellow, the mandibles
when closed always lie the one on the other, the tips not
forming a cross, the third antennal joint (so far as British
species are concerned) 1s always short, just equal to or
sometimes a little shorter, but never at all longer than the
4th. In the g genital armature the inner angles of the
lobes of the stipites are always greatly and acutely pro-
duced, forming strong divergent spines. Comparatively
few of our Andrenas have antennal characters as above,
the 3rd joint being usually at least slightly longer than
the 4th. Al

The females have the floccus of the hind trochanters
perfect, and the abdomen never bears a special adornment
of dense, short, white hairs on the apices of the inter-
mediate segments forming conspicuous bands or lateral
streaks. Except in 4. albicans, the inner calcar of the
hind tibiae is unusually long and curved and distinctive
in appearance accordingly.

Group of A. FLAVIPES (FULVICRUS).

The two species flavipes and gravida (fasciata) might
perhaps be included in the group of nigroaenea, but the
appearance of the females is very distinct. Short decum-
bent white (or almost white) hairs form 3 dense and
complete pale abdominal bands, covering the apical
impressions on the 2nd, 3rd and 4th segments. When
these bands are abraded the impressions exhibit a very
dense and fine distinct puncturation, and this combined
with the clear and copious or dense puncturation of the
basal segment, renders old and worn examples not less
easily determinable than fresh ones. The surface of the
abdomen 1s practically glabrous apart from these bands.
The scopae are red or yellow and the appressed hairs of
the 5th abdominal segment black or dark fuscous. The,
floccus is imperfect, the hairs of the basal part of the
trochanter conspicuously different from the apical ones.
The pygidial area is flat, without a raised median tri-
angular portion.

The males are often less distinet in appearance, but are
easily known by the definite minute sculpture on a large
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part at least of the surface of the lobes of the genital
armature. The armature itself in its general form is
commonplace, the inner angles of the lobes of the stipites
either subrectangular or slightly produced. The head is
without special characters, and the 3rd antennal joint is
about equal to the next two together. The abdomen
beneath has a general clothing of long hairs, and no special
dense ciliation at the apices of the segments.

Andrena florea.

The position of this species is uncertain, the male genital
armature being very remarkable. The sparselv clothed,
shining and clearly punctured abdomen, which is usualIy
more or less marked with red is characteristic of both
sexes. The pygidial area is of the simple or flat form.
Even if it cannot be included in either, it is clear that this
species comes close to the group of ﬁampes and to that of
nigroaenea. It is more remote from the group of trim-
merana. The ventral segments of the 3 have a specialised
apical ciliation, and the floccus of the Q is not perfect.

Group of A. NIGROAENEA.

This group 1s typically represented by nigroaenea, nitida,
thoracica. cineraria, vaga; less typically by gwynana and
probably ruficrus, and with these may be included the
more aberrant angustior.

The species are chiefly distinguished by negative char-
acters. In the males the head is never of striking form,
and the labrum is ordinary, not upturned, the mandibles
never armed with a tooth at the base, nor are the lower
occipital angles acutely produced backwards. The second
abdominal segment in fresh examples has some distinet
pubescence extending to the middle either in front or
posteriorly or on the disc, or else the first segment has
long hairs not confined merely to the sides. These hairs,
however, are so thin and sparse in several species that
they are easily abraded. There is no conspicuous adorn-
ment formed by minute dense hairs forming apical pale
bands or lateral streaks on the dorsal abdominal segments.*
In the females the floccus is never perfect, though in
cineraria and ovina it is nearly so, and the appressed “hairs

* Apparently a slight appearance of this is found in ruficrus and
in some specimens of the second brood of gwynana.
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of the 5th segment are dark or obscure, never clear yellow
or golden, while the hind tibiae and their scopae are normal.
As in the 3 & the abdomen lacks the pattern exhibited by
the wilkella and sericea groups. The male genital arma-
ture is not remarkable, but vaga and angustior differ from
the others in having the lobes of the stipites more or less
broadly rounded at the apex.

It is convenient to consider our species as forming two
subgroups, the first consisting of the (normally) large
species, the males of which alwavs have the Sth ventral
segment showing a conspicuous hump or projection beneath
before the apex when viewed laterally (vaga, cineraria,
nigroaenea, thoracica, nitida): the other of (normally)
medium-sized species, in which the outline of the 8th
ventral segment beneath is at most a little sinuate (qwynana,
ruficrus and angustior).

It must be remembered that the aberrant species angustior®
has close allies on the Continent with similar head-char-
acters (lower occipital angles much produced backwards,
mandibles long and strongly crossed at the tips, etc.),
and of course the removal of such species to a group of
their own would simplify the definition of the nigroaenea

group.
Group of A. TRIMMERANA.

A very distinet group, the males distinguished at once
by the fact that either the mandibles are simple at the
apex, lacking the anteapical tooth seen in all our other
specles, or, if the mandibles are toothed, then the 3rd
antennal jomt is very short while the 4th is long and
slender, appearing almost twice as long as the preceding
on its ‘shortest side, and the flagellar joints are shining
beneath. The cheeks at the apex beneath always form
a distinet slight angle, or else are there produced into a
spine. In the females the 4th antennal joint is never
transverse, generally appearing subelongate or at least a
little longer than its width at the base, while the 5th is
always distinctly elongate. In all the forms but one, the
floccus is notably small and imperfect, but in ferox it is
well-developed and perfect or almost so. The pygidial
area is without a sharply raised median triangular area.
Abdomen always with dense minute surface sculpture all
over, never polished, the puncturation feebly impressed or
subgranulate, sometimes practically effaced.

TRANS. ENT. SOC. LOND. 1919.—PARTS I, . (JULY) T
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A. bucephala is remarkable for its highly aberrant genital
armature in the male, while its @ is quite normal; ferox
for the highly developed floccus and scopa in the female,
while its male is comparatively closely allied to spinigera.

Group of A. VARIANS,

This group is rather well represented with us, and the
chief character of the males is to be found in the head
and mandibles. The latter are always long and falcate,
the tips forming a very distinet cross, never resting one
along the other, In most of the species the mandibles
are also armed with a distinet angulation or tooth on their
lower edge at the base, and the lower occipital angles of
the head are strongly produced backwards in a pointed
form, the latter character being conspicuous also in those
"which Jack the basal mandibular tooth.

But in 4. clarkella the form of the head is less remark-
able, though after removal of the pubescence it can easily
be seen that the structure approaches that of the other
members of its group, the lower occipital angles being
hardly at all rounded off. Alfken wrongly separates this
species from the varians group and places it next to nigro-
aenea, Saunders places it next to fulva, but then separates
these from their proper allies by interposing nigroaenea
gwynana and angustior, an unnatural arrangement. The
species 1s best placed next to apicata, in my opinion.
Some of the males of this group have the tubercle of the
labrum upturned, as in the next following, but the different
shape of the head and other characters readily separate
them. The females are also quite distinet as a group
by the entirely rugulose surface sculpture of the abdomen,
nowhere polished, its feeble puncturation, long pubescence
on the Ist and middle part of the 2nd segment at the
least, together with the characters afforded by the perfect
ﬂoccus and the sharply raised triangular middle part of
the py gldlal area. The genital armature of the male has
the lobes of the stipites well produced at the inner apical
angle, but not acutely, and the sagittae are always widened
by a rounding of their sides at the base. The 5th antennal
joint 1s never very short and often slightly elongate.

The males of this group show some affinity to that of
trimmerana, but 1t is probably more closely allied to the
following.
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Group of A. NIGRICEPS.

The males are easily characterised by the upturned
tubercle of the labrum, combined with the fact that the
head lacks the occipital characters of the preceding group
and the mandibles are never armed with a basal tooth.
Further the abdomen is distinetly banded with pubescence.
The females also differ from those of the warians group
in the distinetly banded abdomen, the less perfect floccus,
some of the hairs at the base of the trochanter being
comparatively thick and not much curved. In fuscipes
alone the floccus is nearly perfect. All the species have
the hind tibiae unusually wide apically, and the scopa
on the outer surface of these is formed of hairs that are
finer than usual, while those springing from the lower
side are much less conspicuously curved up round the
outer side of the joint.

Group of A. SERICEA (ALBICRUS).

We have but two species of this group. They are re-
markable for the pale clothing of the males, which frequent
sandy places, where the females form their colonies. Though
not very long and falcate, the mandibles cross at the tips;
the head and tubercle of the labrum are of ordinary form.
The apical margins of the intermediate abdominal dorsal
segments bear short white or pale hairs forming bands or
lateral streaks. The inner apical angles of the lobes of
the stipites are considerably, but not acutely, produced,
and well separated from one another, the sagittae wide
at the base from the rounding of the sides. In both sexes
the basal abdominal segment is shining. The females
have a perfectly formed floccus, and the abdomen has
white apical bands on the intermediate segments; the
scopa outwardly consists of silvery white hairs or of dark
fuscous and silvery ones together, and the pygidial area is
definitely and trmnnu]arly raised in the middle. There
is a dense and distinct apical ciliation of the 3 ventral

- segments.

Group of A. FULVAGO.

The alliance between the two species fulvago and polita
is doubtful and certainly not very close, the differences
between the male genital armatures bemg considerable
and perhaps 1mp01tant The flagellum in the 3 of both
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species 1s shining beneath, in fulvago remarkably so. The
3rd joint of the antennae is subequal to or else much
longer than the 4th. The abdomen has a very distinct
puncturation, and the basal segment is shining or polished.
The females have very large yellow scopae of plumose
hairs, and the appressed hairs of the Hth segment of the
abdomen are entirely yellow or golden. The floccus is
perfect in form. As in the &, the abdomen is shining, the
2nd segment practically glabrous, except at the sides, and
densely and distinctly punctured.

Group of A. WILKELLA.

Excluding the aberrant species 4. dorsata, the members
of this group are easily recognised and closely allied to
one another. The males are commonplace in structure
with short mandibles resting one on the other, and not
forming a cross at the tips. The head has no peculiarities
of form, and the tubercle of the labrum is ordinary. The
3rd antennal joint is at most rather longer or rather shorter
than the 4th, never approaching the length of 4 and 5
united in any of our species. The 4th is more or less
elongate, an important character to distinguish the males
from some others in which this joint is either transverse
or just as long as wide. The abdomen is rugulose all
over, with very feebly impressed punctures, the basal
segment never smooth and polished between these, 2nd
segment with only very short hairs on the middle parts,
the ventral segments with long apical cilia. The propo-
deum is well clothed with long hairs except on the anterior
area itself. Male genital armature commonplace, the
mner angles of the lobes of the stipites are not notably
produced, and the sagittae basally are not dilated from a
rounding of their sides.

The appearance of the females is more distinctive in
this small group, the general surface of the abdomen
almost glabrous, and bearing dense narrow bands (some-
times widely interrupted in the middle) of short white or
almost white hairs on the apical margins of the inter-
mediate segments. The sculpture is as described for the
males, and the band of the 2nd segment is never entire.
Floccus perfectly developed over the whole trochanter.

A. dorsata is in a wide sense a member of this group,
but were we considering foreign species it might well be
separated therefrom as a subgroup. Closely allied species
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resembling it in all important characters occur in Europe
and N. America, and probably elsewhere. At first sight
the male is a commonplace and obscure insect, not in-
frequently confused with other species in collections. It
has most of the characters of the typical males of the
wilkella group, but the 1st segment is sometimes quite
shining, varying in different 111d1v1dua,ls as does the
puncturation, and the colour of the facial hairs and legs.
It is remarkable for the long slender hind tarsi and rather
thick hind tibiae, the whole length of the tarsi (excluding
the pulvillus and claws) being not less than 15 times the
length of the tibiae, whereas in the § 3 of othel members
of the group the tibiae are normal and the tarsi are not
11 times their length. The female 1s quite peculiar in its
pollinigerous organs, though otherwise exhibiting the
normal wilkella characters. The hairs of the propodeum
are very long, plumose and strongly curved so that they
form a pollen-basket almost completely closed in, the hind
tibiae are strongly clavate, being very wide at the apex
and with a very short fringe formed by the scopa on their
upper edge; on the outer side the scopal hairs are fine,
so that the dense puncturation of the tibia is easily seen
beneath them; the hairs of the lower margin are com-
paratively little curved upwards over this surface. The
floccus is decidedly imperfect, the hairs on the basal portion
of the trochanter being much less curved and thicker and
less plumose than those on the apical.

Group of A. NANA.

With one exception all of this group are minute in size,
only one or two of our other species approaching them so
closely in this respect that they could be mistaken.
Clearly the group itself is closely allied to the preceding
one.

The males have short mandibles closing one on the
other, and no peculiarities of the head or labrum. The 3rd
joint of the antennae is never greatly elongated, though
distinetly longer than its apical width, longer too than the
4th which is generally wider than long, rarely about square
in outline. The propodeum is unusually bare above
though hairy at the sides, so that not only the anterior
area 1s glabrous but the parts adjoining this are only
slightly less exposed to view. The basal abdominal seg-
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ment is minutely rugulose under a strong lens (except
in one species), and the second, except at the sides, is bare
except for the presence of very short hairs. In some of
the species the anterior area of the propodeum is distinctly
and densely rugose over its whole surface. The clypeus
is never white or yellow, though often clothed with white
hairs.

It should be impossible to mistake the 5‘ 3 of the minute
species of this group for those of any other, because of the
latter any the least liable to be confused either have a
white clypeus or else the mandibles form a slight cross
at the apex. As to the one larger species (proxima), its
well-exposed propodeum with the anterior area densely
and distinctly rugose right up to the posterior declivity,
combined with the subgla,brous abdomen, which has
white apical lateral streaks on the intermediate segments,
gives 1t a most distinct appearance.

The females resemble mimiatures of the wilkella group,
but are at once separable by the thin and imperfect floccus.

From small species in other groups the rugulose abdomen,
not polished on the basal segment, separates most of these
females, or if this is pohe,hed the area of the propodeum
" 18 dlstmctlv rugose to the declivity. The hind tibiae are
black (somctlmes pallid from immaturity), the scopae
never conspicuously yellow.

Group of species with white clypeus in the males
together with A. NITIDIUSCULA.

This is not a natural group as compared with the others,
but, as said already, in our small fauna it is convenient
to Leep the species together. In my opinion the Andrenas
with a white chpeus are primitive forms, some of which
have given rise to groups of species with the ordinary
black clypeus. We have not even a pair of species in this
group which can be said to be very closely allied, the white-
faced chrysosceles and black-faced mitidiuscula alone being
comparatively nearly related to one another. A. analis
bears to A. coitana somewhat the same relationship as
dorsata does to the rest of the wilkella group. Apart from
these, each other species appears to me to be isolated, and
Morice has shown how A. humalis represents a considerable
number of species on the Continent. In addition to the
fact that the clypeus is white or yellow in all but one
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of our species, all the 33 have a strongly elongated 3rd
antennal joint (as compared with the 4th), this rarely being
less than twice as long as the latter, and sometimes as
much as three times the length.

A. chrysosceles and witidiuscula are representatives of a
well-marked group. The head of the 3 1s deeply emarginate
behind, so that the lower occipital angles (seen from above)
are quite strongly produced, the mandibles are rather long
and form a distinet cross at the tips. The clypeus is re-
markable in having a much more widely upturned apical
margin than 1s normal in the genus. This 1s best seen
when it is viewed from the base. The tubercle of the
labrum is ordinary. Propodeum above sparsely clothed,
so that not only on the anterior area but on a large space
on each side the sculpture is easily seen. Scutellum with
sparse or at least remote punctures, not very convex,
rugulose all over; abdomen with the general clothing con-
sisting of only very short hairs, shining and to the naked
eye appearing nearly bare, the basal segment polished.
Intermediate ventral segments with extremely dense
specialised ciliation on their apical margins. Genital
armature with the lobes of the stipites much rounded off
at the angles, short or subglobose; sagittae expanded by
rounding of the sides. Female in general characters like
the 3, the apical white fringes of the dorsal segments form-
ing a more conspicuous pattern of bands or lateral streaks.
nyrldlal area without a sharply raised median triangular
area. Floccus imperfect, the hairs of the basal p01t10n of
the trochanter comparatively short and little curved.

A. coitana and tarsata. In general facies, and in the.
greatly and somewhat sharply produced inner apical angles
of the lobes of the stipites, as well as in the long hairs that
clothe the ventral abdominal segments, a very dense and
highly specialised apical ciliation being absent, these
species resemble each other and are more closely allied to
one another, than is either to any other species.

" The following great differences are notable in the males.
In tarsata the clypeus is somewhat widely margined, as
in chrysosceles, the tubercle of the labrum is upturned,
but does not rise above the curved apical margin of the
clypeus, the mandibles are rather short and wide and
repose one on the other, while the hind tibiae are more
than usually wide or thick. In coitana the clypeus is very
narrowly margined, the tubercle of the labrum ordinary,
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the mandibles longer and forming a distinct cross at the
tips in some aspects, while the hind tibiae are long and
slender.

In tarsata @ the hind tibiae are comparatively strongly
clavate, very wide at the apex, the scopal fringe dense
above them, and its longest hairs appear only about half
the width of the tibiae at their apex. The flocecus 1s
imperfect, the hairs on the basal part of the trochanter
much stiffer and straighter than the apical ones.

In coitana @ the hind tibiae are slender, with a very
long and less dense scopal fringe above, the longest hairs
appearing about equal in length to the width of the apex
of the tibiae. The pollinigerous basket at the sides of the
propodeum is quite rudimentary (in tarsata it is very fairly
developed), but the floccus is perfect in form.

A. marginata (cetir) 1s not at all closely allied to hattor-
fiana, next to which 1t 1s placed, and with which it agrees
in its habits and variability of coloration.

Head of 3 deeply emarginate and the lower occipital
angles rather strongly produced backwards, but not at
all sha,rp Apical margin of clypeus with the lateral angles
forming strong prominent teeth, the tubercle of the labrum
very wide, upturned above the clypeal margin between
the teeth of which it forms a well-curved outline. Mandibles
long and slender crossing at tips. Propodeum at sides of
the area with long hairs. Abdomen with dense special
ciliation on the ventral segments. Genital armature small,
inner apical angles of lobes of stipites not the least pro-
duced, but obtuse sagittae very narrow at the base.

Female well clothed with long hairs on the parts adjoin-
ing the anterior area of the propodeum floccus rather
thin but perfect, all the hairs very slender and plumose;
hind tibiae slender, with very long scopal fringe above,
this being also somewhat lax.

A. hattorfiana. Head ordinary, clypeus not produced
into strong prominent teeth on each side, the tubercle of
the labrum not upturned, emarginate apically. Ventral
abdominal segments with a specialised and dense apical
ciliation. Inner angle of lobes of stipites strongly pro-
duced, the production obliquely truncate or feebly rounded
at the apex. Hind tibiae somewhat strongly clavate.

Female with the surface of the propodeum adjoining the
anterior area sparsely clothed, the lateral pollen-basket
very rudimentary, much as in coitana, Scopal fringe
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above the tibiae shorter and denser than in marginata,
the floccus perfect.

Abdomen in both sexes polished, finely and remotely

unctured, scopae and appressed hairs of 5th segment in
the @ clear golden.

A. cingulata 1s entirely distinet in facies from any other
of the genus, the pattern of colour and dense even punc-
turation of the abdominal segments being distinctive. In
the & the head, together with the labrum and mandibles,
is not at all modified; the latter when closed rest one
on the other.

The genital armature is very large and remarkable, the
lobes of the stipites only touchmﬂr for a small space, the
inner apical angles rounded off and receding, the processes
in dorsal view leBI‘O‘ellt at their apices with an obliquely
truncate or very famtly rounded margin, forming an
apical acute angle.

In the @ the floccus 1s perfect, the surface of the pro-
podeum above well exposed, the abdomen almost glabrous,
though dull.

A. humlis. Head and tubercle of labrum ordinary in
the g, the mandibles resting one on the other to the apex.
Propodeum above (adjoining the anterior area) with long
pubescence. Abdomen conspicuously pubescent to the
naked eye, without special pattern, the basal segment
with notably granular puncturation. Genital armature
with the mner a,plcal angle very strongly produced, forming
long subdivergent processes.

Female with the basal abdominal segment at least
towards the sides with granular punctures, no distinet
abdominal pattern formed by the pubescence, Hth and
6th segments with golden hairs. Hind tibiae with long
scopal fringe of evidently plumose hairs above, the scopae
large and golden the floccus perfect, of plumose hairs
throughout.

A. labialis.. Not related to any other of the species
with white clypeus and should probably be placed closer
to the group of migroaenea with the larger species of which
and to that of flavipes it shows affinity. Head of &, and
tubercle of labrum ordinary, the mandibles resting one on
the other, not forming a cross at the apex. Genital arma-
ture with the inner angle of the lobes of stipites not pro-
duced, nearly rect&ngular the lobes polished, not rugulose
as in the Jlavipes group. Eighth ventral segment with its
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process much like that of vaga. The intermediate ventral
segments with special ciliation, excessively dense on the 5th.

Both sexes with the abdominal surface shining between
the distinet punctures, the apical impressions of the 2nd
and 3rd densely and distinctly punctured, a distinct
pattern of narrow and interrupted bands formed by dense
short white or whitish hairs on the apices of segments 2-4.

Scopa of the @ normal, floccus almost perfect, much as
in vaga or cineraria.
~ In the following tables the natural sequence of the
species 18 not kept in the case of the Andrenas, while the
species of Nomada, on the other hand, follow in almost
natural order, excepting N. fabriciana, which might probably
be best placed next to flavoguttata.

The antennal characters are most easily observed in
specimens which have these organs more or less at right
angles to the long axis of the head, and the measurements
are always to be “taken from the front or lower side of the
joints, the insect being held with its head towards the
observer.

The floccus is best seen when the specimen is held as
above, but with the back downwards. Bees that carry a
load of pollen should be boxed alive and allowed to free
themselves from this.

A ““ perfect 7’ floccus is one in which the hairs that spring
from the basal part of the trochanter are soft, plumose
and much curved, and differ very little from those on the
more apical part. If the basal hairs are stiffer or straighter
and do not adapt themselves to the curve of the others,
the floccus is imperfect. These differences will be at once
appreciated if such a species as the common 4. trimmerana
is compared with any member of the group of A. varians.
In other countries there are species in which there is no
true floccus at all, but we have no such forms in Britain.

TABLE OF § ANDRENA.

1. (16) Clypeus yellow or white.

2. (3) Second and 3rd abdominal segments red, forming a broad
band between the black basal and apical segments; a
large white spot on either side of the white clypeus.

cingulata.

3. (2) Second and 3rd segments not all red.

4. (5) Clypeus with the anterior angles forming strong prominent
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10.

11.

12.

13.
14.

16.
1178

18.

19.
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teeth, the labral tubercle upturned and forming a curved
outline between the teeth of the clypeus (easily seen if
the head be viewed from beneath). . . . marginala.

(4) Clypeus and labrum otherwise.

(7) A very large species with strongly infuscated wings, shining
abdomen and thorax and the clypeus only yellow (no
lateral spots outside this). . . . . . hattorfiana.

(6) If large, the species have a dull thorax and abdomen, or
else a large lateral yellow spot on either side of the
clypeus.

(11) Mesonotum and scutellum conspicuously shining or polished
between the punctures; small species.

(10) Clypeus and a spot on either side of it yellow, hind tarsi

dark, the hind tibiae slender. . . . . . coilana.
(9) Clypeus only pale, hind tarsi clear testaceous, hind tibiae
tHIek e e : S arsaias

(8) Mesonotum and scutellum with rugulose sculpture between
the punctures, not polished.

(13) Basal abdominal segments with many of its punctures set
in conspicuous granulations. s OB a0, imaine,

(12) Basal abdominal segment not granulately punctate.

(15) Basal abdominal segment strongly punctured, well clothed
with longish hairs all over; lateral facial spots large.

labialis.

(14) Basal abdominal segment very finely punctured, to a large
extent nearly glabrous; lateral facial spots small or
absent. SR USRS b Felirgsoseeles IS

(1) Clypeus black.

(24) Anterior area of the propodeum more or less coarsely rugose
and always bounded behind at the niiddle (on or near
the edge of the posterior surface) by a raised line or
transverse rugosity. (The mandibles are always short
and lie one on the other, the tips not crossed; the 3rd
antennal joint is never at all longer than the 4th.)

(19) Second abdominal segment clothed only with very short
hairs, the hind tarsi and the hind tibiae (to a large
extent at least) clear testaceous or yellow. . albicans.

(18) If the hind tarsi and tibiae are largely clear testaceous the
abdomen has abundant long hairs. (In all the following
species of the section the 2nd segment has long or longish
hairs on the middle, except in abraded examples.)

(21) Hind tibiae with black hairs. . . carbonaria (piipes.)

21. (20) Hind tibiae with pale hairs.

(23) Hind tarsi and tibiae dark, black or pitchy. . bimaculata.
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23. (22) Hind tarsi and usually the apices of the tibiae (except in

24.

25.

26.

217,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

some stylopised examples) conspicuously red or yellow.
tibialis.

(17) Anterior area of propodeum not bounded posteriorly by -
a raised line or rugosity, or if conspicuously rugose all
over, the 3rd antennal joint is at least slightly longer
than the 4th.

(36) Third joint of antennae extraordinarily short, seen from
in front only from } to § the length of the strongly elon-
gated 4th, and not or hardly longer than its own apical
margin; flagellum shining beneath.

(35) Mandibles ordinary, having a more or less distinct tooth
before the apex.

(34) Cheeks usually forming merely a small prominent angle
at the base of the mandibles, rarely with a distinct
elongate spine; if the latter is present the face beneath
the antennae is largely clothed with pale hairs.

(31) Abdomen without evident red or yellowish markings above
or beneath, at most the apices of the segments sub-
testaceous.

(30) Face beneath the antennae with the hairs brown and black
or often nearly all brown (fading to pale ochreous).

trimmerana Auct.

(29) Face beneath the antennae with black hairs.

trimmerana var. scotica.

(28) Abdomen either above or beneath or on both surfaces with
evident red or yellowish markings, at least on some of
the basal segments.

(33) Apices of hind tibiae more or less pale.

spinigera var. anglica (= trimmerana K.)

(32) Apices of hind tibiae not pale, but concolorous. . rosae.

(27) Cheeks with an elongate spine at the mandibular articula-
tion and the face densely black-haired, sometimes with

a few greyish ones intermixed. . . 7rosae var. eximia.
(26) Mandibles simple, without a distinct tooth before the
apex. . . .« .« spimagera K.

(25) Third joint of a.ntenna.e not exbremely short as in the
above section.
(40) Mandibles simple, no tooth on the upper margin towards
the apex.
(39) Third antennal joint shorter than the 4th, hind tibiae yellow.
Jerox.
(38) Third antennal joint not shorter than the 4th, hind tibiae
at least for the most part dark. « « . bucephala.
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43.

44.

45.

46.

47.

48.

49.

50.

51.

52.
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(37) Mandibles always with a tooth before the apex.

. (52) Mandibles at the base always armed with a distinct angular

tooth on the lower margin, the mandibles themselves
always very long, falcate, strongly crossing at the tips.

(43) Third joint of the antennae very elongate, about twice
as long as the short 4th joint, this latter nearly
square in outline (thorax and abdomen in fresh examples
with fulvous hairs). aRuadr e ety o el

(42) Third joint sometimes considerably longer than, but not
nearly twice as long as, the 4th, and the latter is itself
quite elongate.

(49) Propodeum clothed with pale fulvous hairs, fading to pale
ochreous or whitish; very few or no black hairs; thorax
above in fresh specimens with fulvous clothing.

(48) Hind tarsi often entirely or at least with the apical joints
clear testaceous; or else the mandibular basal tooth is
short and wide, forming a simple angulation.

(47) Ventral abdominal segments with excessively dense fringes
of white or almost white decumbent hairs, so that the
abdomen beneath has very conspicuous and beautiful
dense bands; tubercle of labrum, viewed from above
when the clypeus is in the horizontal plane, narrower
in comparison to the width between the angles of
the front margin of the clypeus, and not distinctly
emarginate. A - dae Uy helvalas

(46) Ventral abdominal segments mth the fringes less dense
and distinct, the tubercle of the labrum wide and dis-
tinctly emarginate. . . L sl (ol

(45) Hind tarsi blackish or dark brown, mandibular basal
tooth comparatively long and narrow, strongly promi-
nent, except as an unusual aberration. . lapponica.

(44) Propodeum clothed with pale hairs and on some part at
least with many black hairs, the whole thorax above
in fresh examples much less bright, more grey than in
the preceding.

(51) Process of 8th ventral segment of the abdomen distinctly
emarginate at apex; mandibular tooth usually broader
and blunter and the 3rd antennal joint rather less elon-

gatethanhinapicats. . . . . .. . . praecox.
(60) Process of 8th ventral segment rounded or truncate at
apex, not distinetly emarginate. . . . . apicala.

(41) Mandibles at the base not armed with a distinct tooth on
the lower margin, but at most with the margin somewhat
rounded at that point.
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53. (56) Lower occipital angles of the head very strongly acutely
produced backwards, the abdomen clothed with long
pale hairs on the basal segment and on the middle of
the second, forming more or less of a tuft there, the
rest inconspicuously hairy from the shortness of the
hairs, and never with pale bands or fasciae.

54. (55) Third antennal joint very much longer than the 4th,
which is short, nearly square in outline, as seen from
in front. o aprisayos . .« varians.

55. (54) Third antennal joint somewha.t Ionger than the 4th,
which in the same aspect as above appears very dis-
tinctly elongate. . . . . . synadelpha.

56. (53) Lower occipital angles very seldom strongly and sub-
acutely produced, and if so formed, then the abdomen
is quite different in clothing from that of the above
section.

57. (66) Tubercle of the labrum upturned, so that in an apical
view of the head it interrupts the apical margin of the
clypeus.

58. (63) Head seen from above with the hind angles simply rounded
off, normal.

59. (60) Clypeus well clothed, but if viewed somewhat from the
side the surface and sculpture beneath the hairs is
easily seen; apical hair-bands of abdominal segments
3 and 4 almost perfectly decumbent concealing the
surface beneath (3rd antennal joint hardly longer than
the fourth). - iz s e uk o Hakiial Sps N fussiges

(59) Clypeus * very densely clothed so that, viewed somewhat
from the side, the surface is not, or hardly at all, visible;

- apical hair-bands of 3rd and 4th segments less appressed
and the surface beneath, which is smooth and often
shining, is easily seen.

(In normal examples the 3rd antennal joint is con-
spicuously longer than the 4th, the latter often nearly
square in outline or very little elongate.)

61. (62) T Abdomen very pubescent so that to the naked eFe its

60.

=

* 1 know 1o other chmacter that can be of much use in a table,
and it is necessary to have well-preserved specimens. The antennal
joints, the reflexed margin of the 6th ventral segment and apex
of the 8th all vary in this group. Normally fuscipes has the abdomen
less distinctly punctured than the two following species.

T These two species are generally easy to distinguish, but very
difficult to tabulate, as most of the characters vary. In normal
examples simallima is the smaller species, with more elongate and
slender 3rd antennal joint, and with the dense white fasciae formed
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black colour is not very noticeable; hairs of clypeus,
those beneath the cheeks and on the thorax beneath
and basal parts of the legs, or on some of these parts
distinctly fulvescent. . . . . magriceps.

62. (61) Abdomen much less pubescent to the na.ked eye and the
abdomen much blacker; hairs of clypeus, those beneath
the cheeks, and on the underparts of the thorax, coxae
and trochanters usually white (unless stained by pollen).

stmillima.

63. (58) Head seen from in front of abnormal shape, the hind angles
a little prominent or turned outwards.

64. (65) Third and 4th abdominal segments, viewed laterally, clothed
with very short erect pale hairs in front of the apical
bands; cheeks ordinary. . . . « .« 3-deniata.

65. (64) Third and 4th segments with very short erect black hairs;
cheeks forming a small prominent angle at the mandi-
bular articulation & o et s ot eloanes - dendioniaie,

66. (57) Tubercle of labrum not upturned.

67. (90) Extremely small species, the mandibles always short, the
one resting on the other and not forming a cross at the
tips; general surface of 2nd abdominal segment nearly
glabrous, with only very minute hairs.

(Fourth antennal joint short, generally transverse, rarely
as long as broad, never elongate.)

68. (71) First two abdominal segments shining or polished between
the punctures, the 2nd densely and distinctly punctured,
sometimes so closely that hardly any surface remains
between the punctures.

69. (70) Abdomen beneath dull or hardly at all shining; claw joint

el bimd, tamst damrle b0 e b SO )
70. (69) Abdomen beneath shining, claw- ]omts cledr yellow, stigma,
of front wings very conspicuously pale. . . alfkenella.

71. (68) First two segments of the abdomen not distinctly shining,
but one or both are largely dull from the minute sculpture
of the surface.

72. (75) Whole face clothed with blackish or sooty grey hairs.

73. (74) Stigma very pale even when viewed on the undersurface,
claw-joints of tarsi clear yellowish; 2nd abdominal
segment with numerous distinet but shallow punctures.

moricella.

by the apical ciliation of the ventral segments rather more clearly
defined than in nigriceps. The latter often has numerous black hairs
on the basal part of the 5th and sometimes of the 4th abdominal
segments.
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(73) Stigma much more obscurely pale in the middle, often
darkish brown, especially when viewed from beneath,
claw-joints of tarsi usually dark and the 2nd abdominal
segment often impunctate or nearly 80, or with extremely
feeble punctures. . . . . . parvula.

(72) Whole face not clothed with black or sooty grey hairs,
the clypeus at least with pale brown, yellowish, or white
hairs.

(79) Face at the sides beneath the insertion of the antennae,
generally the median space between the antennae and
base of clypeus, and some other parts of the head quite
evidently bearing black hairs, easily seen in lateral
aspect of the head.

(78) White streaks of short hairs on the apices of the 2nd and
3rd abdominal segments much less conspicuous or

_ hardly noticeable in dorsal aspect; mesonotum more
remotely punctured (3 not found after the beginning
ofiJune). + - .. g Sl .+ « . porvulovdes.

(77) White streaks conspicuous in dorsal aspect; mesonotum
generally closely and evenly punctured (3 not before the
middle of June). . . . . . . manutule var.

(76) Face with few or no black hairs beneath the antennae.

(81) The impressions on the apices of the 2nd and following
segments are deep, dull 'and very densely sculptured,
with the appearance of excessively close, minute punc-
turation; the basal segment is similarly sculptured
along its apical margin; stigma pale, clypeus with
white hair. o000 s SO L aprele

(80) Sculpture of apices of the ﬁrst three a.bdommal segments
not dense enough to make them dull as in the preceding,
often the apices of some or all of them are shining in
some aspects.

(83) Second and 3rd abdominal segments with strong 'a.pieal
impressions (especially the 3rd) which in most aspects
are brightly shining or highly polished, the surface
sculpture feeble or hardly visible; stigma pale; long
snow-white hairs on the clypeus. . . soundersella.

(82) Second and 3rd segments with the impressions shallower
and the surface sculpture much more evident, so that
in most aspects the surface is much less polished than
in the preceding.

(85) Fifth antennal joint short, transverse, not much longer
than the 4th, the 3rd as long, or all but as long, as
4 and 5 together. R S R 3
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(84) Fifth antennal joint more nearly square, not appearing
transverse, in outline, differing notably from the 4th.

(87) Mesonotum very dull, the punctures remote and very fine,
sometimes wanting, or hardly visible amid the surface
sculpture; scutellum never polished, at most rather less
dull than the mesonotum. . . . . . . subopaca.

(86) Mesonotum generally either very conspicuously or more or
less closely punctured, sometimes more or less shining,
the scutellum often, in part atleast, with polished surface.

(89) Mesonotum normally closely and evenly punctured, the
face beneath the antennae in fresh examples with
yellowish or yellowish-brown hairs. . . . minutula.

(90) Mesonotum normally more irregularly punctured, often
more or less highly polished, the scutellum usually with
some part at least polished; hairs of the face white.

manutuloides.

(67) Species generally at least medium-sized, those comparable
in size and appearance with the minutula group have
the mandibles forming a distinet cross at the tips in
apical view.

(Many but not all species have the 4th antennal joint
longer than wide.)

(92) Hind tibiae and metatarsi translucent yellow, the former
at most partly subinfuscate; basal abdominal segment
polished and clearly punctured. . . . . fulvago.

(Flagellar joints of antennae shining beneath and in some
aspects with narrow basal pubescent bands; mandibles
short, not crossing at the tips; ventral abdominal
segments with long specialised ciliations.)

(91) Hind tibiae usually dark or pale only at the apex; if as
above the basal abdominal segment is not polished.

(94) Normally a large species, with white-haired clypeus, the
abdomen polished and clearly and copiously punctured
all over, the apical impressions conspicuously pale and
without dense white hair-bands. . . . . . polita.

(Antennae with the flagellum more or less shining beneath,
the 3rd joint strongly elongated, about twice as long
as its apical width; mandibles not forming a cross at
the tips; ventral segments with long specialised ciliation.)

(93) Those of the following species that are large and have a
white-haired clypeus, have not all the abdominal
characters of polita, as given above.

(96) Sides of head behind the eyes with the hind margin
conspicuously raised or thickened. . . wnitidiuscula.

TRANS. ENT. SOC. LOND. 1919.—PARTS I, 11. (JULY) U
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(A small species with the lower occipital angles strongly
produced backwards, the clypeus abnormal, its apical
margin strongly reflexed or upturned, and behind this
flattened (or impressed) smooth and shining.)

96. (95) Sides of head behind the eyes normal.

97. (112) Third joint of antennae as long as the two following
together and about twice as long as its apical width,
or still longer in some species.

98. (99) A small or rather small species, the apices of the apical
impressions of the abdominal segments 2-4 with dense
white fasciae, their general surface practically glabrous,
except for very minute hairs. . . . . . argentala.

99. (98) Abdomen with long hairs on some of these segments or
without dense white fasciae.

100. (101) Abdomen under a strong lens dull, minutely rugulose
all over, the puncturation effaced, clothed all over
with long hairs. . < s o . o o o clogkela

(Mandibles long, crossing at tips; lower posterior angle
of the head behind the eyes in lateral view subrect-
angular, at most a little rounded off.) ,

101. (100) Abdomen either more or less shining or considerably
punctured or both.

102. (109) Clypeus with white hairs, at most very slightly tinged
with yellow; abdomen without red markings.

103. (104) A large species, the thorax clothed with white or whitish
hairs, the abdomen shining nearly glabrous and
impunctate above, and without special apical ciliation
of its segments beneath. . . . . vaga.

104. (103) Abdomen clothed with a good deal of pubescence or
punctured or both.

105. (106) Head seen from above deeply emarginate, its lower
angles strongly and subacutely produced, but the
angles themselves are rounded off. . . angustior.

106. (105) Head ordinarily emarginate.

107. (108) Basal abdominal segment polished, generally with some
shallow, often ill-defined, longitudinal fluting on its
apical portion; ventral segments with apical bands
of dense white cilia. . . . . . . . 8erices.

108. (107) Basal segment punctured; ventral segments with long
fine hairs and no conspicuous apical ciliation.

Jasciata.

109. (102) Clypeus with distinctly yellow, brown or black hairs or
with these mixed.

110. (111) Abdomen black, the apical impressions of the 2nd and
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following segments bearing short dense pale hairs,
farmingiBands. il i iy Jowals o flavipes,
(Ventral segments without highly specialised ciliations.)
111. (110) Abdomen red-marked, nearly glabrous to the naked eye.
florea.
(Ventral segments with highly specialised apical cilia-

tions.)

112. (97) Third antennal joint evidently shorter than 4th and 5th
together, often very much shorter.

113. (113a) Legs and face both with black hairs. . . thoracica.

113a. (113) Legs and face not both with black hairs.

114. (117) Clypeus with white hairs, st and disc at least of 2nd
segment with long or longish pubescence, apices of
3rd and 4th segments without short hairs forming
pale lateral streaks. ‘

(Species large in normal specimens.)

115. (116) Thorax with fulvous hairs in fresh examples; hind tibiae
fringed with pale hairs above. . . . . . mnitida.

116. (115) Thorax with white or whitish hairs, generally mixed
with black; hind tibiae with black hairs. cineraria.

117. (114) If the clypeus is white-haired the 2nd abdominal segment
is glabrous (or bears only very short or few hairs) on

. the disc; abdomen in some species with distinet pale
fasciae or lateral streaks of short hairs on the 2nd
and following segments.

118. (121) Clypeus never white-haired, often clothed largely or
wholly with black; if covered with brown or fulvous
hairs the 2nd abdominal segment has conspicuous long
hairs on the middle.

119. (120) Mandibles in apical view of the face with the tips crossing
when closed, 3rd antennal joint seen from in front
under a strong lens, without distinct projecting hairs
beneathe v idane vay 30l el se ikl RAgTOGENES,

120. (119) Mandibles in apical view not forming a cross at the

: tips, when closed; 3rd antennal joint under a strong
lens with distinet short black hairs projecting in the
archibeneathe..c & vas % w00 allng o gwynang,

121. (118) Clypeus in some species white-haired, never black-
haired; when clothed with brown or fulvous ones the
2nd segment bears only short hairs in the middle or
may appear nearly glabrous there.

122. (123) Clypeus with white hairs, those on the sides of the face
bordering it, as is easily seen in lateral view, are
BIBGRL i ST o 0 e BT L | PEflerus;
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(Size of gwynana, abdomen with the puncturation nearly

~effaced, the surface dull, 2nd, 3rd, and 4th segments
beneath with dense conspicuous ciliation of white
hairs on their apical margins.)

123. (122) Clypeus often with fulvescent or brown hairs if it is
white-haired, it is not bordered with black ones along
its sides.

124. (125) Fourth joint of antennae short, nearly square in outline
or even transverse in some examples; area of the
propodeum conspicuously and evenly rugose all over,
the wrinkles waved or vermiculate. . . provima.

* (Clypeus with white or almost white hairs, sometimes
slightly brown-tinged basally.)

125. (124) The 4th antennal joint appears distinctly elongate,
sometimes as long as the 3rd; propodeum never
sculptured like that of proxima.

126. (127) Hind tarsi long and slender, in dorsal aspect the 3rd
joint is twice as long as its apical width. . dorsata.

127. (126) Hind tarsi with the 3rd joint in dorsal aspect not
twice as long as its apical width.

128. (129) Fourth abdominal segment without an entire or almost
unbroken narrow apical band, this and the 3rd
having at most remnants of bands towards the sides.

similis.
(Hairs of clypeus white in fresh examples, 3rd antennal
joint a little longer than the 4th.)

129. (128) If not abraded the 3rd and 4th segments of the abdomen
have pale fasciae, that on the 3rd either entire or
interrupted on the middle 3rd of the segment, that
on the 4th entire or at least almost uninterrupted in
the middle.

130. (131)* In good specimens the 3rd segment has a distinctly
entire or hardly perceptibly broken band, and the
antennae are always shorter than in the following,
but: wary in detadls.t 1% o e @ a e ool

131. (130) The band on the 3rd segment is interrupted or very
indistinct for a space about equal to one-fourth or
one-third the width of this segment; the antennae
are more elongate. . . . . . . . wilkella.

* 1 cannot satisfactorily tabulate these species from worn
examples, as they can be distinguished only by slight characters
(differing only in degree) if abraded.
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TABLE OF @ ANDRENA.

A. (B) Very small (at most about 7 mm. long) black-bodied species,
with dark hind tibiae; abdomen with the general surface
above glabrous, the basal segment in nearly all dull
from the surface rugulosity, as seen under a strong
lens; if it is polished as in nana K. the propodeum has
dense and (for the size of the insect) strong rugosities
over the whole of its anterior area.

(Scopa pale, floccus imperfect, area of propodeum well
exposed, the hairs around it being sparse.)

1. (2) Basal abdominal segment polished and with a copious
distinct puncturation, the 2nd clearly and finely punc-
tured, the punctures as dense as possible except on the
apical impression, which has only sparse and shallow
puncturation. i) ey T 7

2. (1) Basal segment rugulose, rarely shmmg, the 2nd with very
feeble punctures amidst the rugulosities of the surface
or without punctures.

3. (4) Nearly the whole flagellum beneath and the apical joint at
least above red; basal abdominal segment distinctly
shining on the dise, the minute surface sculpture hardly
visible under a strong lens, except on the apical margin.

nanula.

4. (3) If the antennae are coloured as above, there is a dense
surface sculpture on the basal abdominal segment,
making it quite dull on the disc.

5. (6) A dense snow-white band occupies the whole apical impres-
sion of the 4th abdominal segment, concealing the sur-
face, except that there may be a slight interruption in
the middle. ., . . s st B &0 Bprela;

(Apical impressions of 211d and 31d a’:.egments with very
dense sculpture or minute puncturation, the 3rd segment
with the impression deep; stigma pale yellow.)

6. (5) Apical impression of 4th segment not so concealed, the
hairs being so spaced that the surface is visible between
them, and in some species there is only a scanty fringe.

7. (8) Apical impression of 3rd segment deep, this and often that
of the 2nd brightly shining or polished in some aspects,
the surface sculpture being faint or hardly visible.

saundersella.

(Stigma pale in the middle; the anterior area of the
propodeum nearly always with the rugosities failing
posteriorly, where the surface appears merely granulate.)
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8. (7) Minute sculpture of apices of 2nd and 3rd segments distinct,
the apical impression of the 3rd never polished as in
saundersella, and generally only shallow.

9. (12) Second abdominal segment always with more or less
numerous punctures, often excessively faintly impressed,
and difficult to see definitely amongst the surface
sculpture, nevertheless always to be distinguished in
one position or another.

10. (11) Basal abdominal segment along the apical margin with
excessively dense sculpture (almost as in sprela) and
quite dull, the surface there of normal form, only
ordinarily convex.

(Stigma pale with dark lower border.)
alfkenella and moricella.

11. (10) Apical portion of basal segment with the minute sculpture
very fine or feeble, so that in some aspects this part
appears more or less shining; the surface is unusually
convex and gives to the apical margin an appearance
of being thickened (anal appressed hairs darkish fuscous).

Jalsifica.

12. (9) Second abdominal segment impunctate or nearly, never with
an extensive system of obsolescent puncturation as in
the preceding, often a few very feeble punctures at the
sides.

13. (14) Mesonotum and scutellum rugulose all over, dull, with
excessively fine punctures usually hardly visible as
minute points amidst the sculpture on the former, the
appressed hairs of 5th segment always dark, sometimes
with more or less golden tint. . . . . . subopaca.

14. (13) Mesonotum and scutellum with closer or larger punctures,
the scutellum (and sometimes the mesonotum) more or
less shining in some forms, appressed hairs of 5th segment
in some golden.

15. (16) Abdomen in dorsal view with distinct dense apical fringes
of short hairs on the sides of the 2nd and 3rd segments
in fresh examples. . . . . parvule and minutula.

16. (15) Abdomen in dorsal view with the lateral streaks not or
hardly noticeable, and appearing extraordinarily free
from any special marking in consequence.

parvuloides and minutuloides.

B. (A) Species rarely only 7 mm. long; one or two agree in most
of the characters, and these small ones have the basal
abdominal segment polished as shown in nana K. alone
of the preceding group, but have not the dense even
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rugosity over the whole anterior area of the propodeum
as in that species.

1. (12) Anterior area of the propodeum strongly rugose and always
bounded posteriorly just on the brow of the declivity
by a raised edge or transverse rugosity; the species that
have the 2nd abdominal segment glabrous on the disc
lack a pattern formed by dense short pale hairs on the
apical margins of the 3rd and 4th segments.

(Very distinct and copious abdominal punctures always
present.)

2. (5) Appressed hairs of 5th abdominal segment golden or golden
red.

3. (4) Thorax densely clothed with bright brown or fulvous hairs.

albicans.

4. (3) Thorax not thus clothed. . . ecarbonaria var. praetexia.

5. (2) Appressed hairs of 5th segment black or dark fuscous.

6. (7) Thorax beneath and propodeum at the sides with black or
sooty hairs, scopae beneath silvery white. . carbonaria.

7. (6) Thorax beneath propodeum at sides not black-haired, scopae
not silvery white beneath.

8. (9) Hind tibiae clear yellow or reddish beneath the scopa.

tibialis.

9. (8) Hind tibiae dark.

10. (11) Abdomen more or less red-marked above or beneath.
bimaculata and var. decorata.
11. (10) Abdomen not red-marked.
bimaculata var. conjuncte and var. vitrea.
12. (1) Anterior area of the propodeum rarely strongly rugose (the
rugosities often fading out posteriorly) and not bounded
on the brow of the declivity by a raised edge or trans-
verse rugosity. When this area is strongly rugose all
over, the abdomen has an almost glabrous 2nd segment,
and the two following have dense pale pubescent streaks
on their apical margins.
13. (14) Hind tibiae translucent yellow, the mesonotum and
scutellum to a large extent at least with black hairs.
; tarsala.
(Hind tibiae unusually wide at the apex and with short
scopal fringe above, abdomen nearly glabrous above with
more or less distinct bands or streaks of short pale hairs.)
14. (13) When the tibiae are clear yellow, the thorax is not largely
clothed with black hairs.
15. (16) General surface of the abdomen glabrous, the 2nd, 3rd,
and 4th segments with dense pale streaks or narrow
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fasciae of short hairs on the apical margins, the hind
tibiae abnormally wide at the apex and with dense
short scopal fringe above. . . . . . . dorsata.

(The scutellar-post-scutellar region very densely hairy, the
hairs on each side of the propodeum forming a pollen
basket almost completely closed in and more perfect
than in any other species.)

(15) When the abdomen is as above, the tibiae are normal in
shape and the scopal fringe long.

(26) General surface of the abdomen glabrous, basal segment
never polished between the punctures, but rugulose
under a strong lens, the 2nd, 3rd, and 4th segments
with a pattern formed by dense, narrow apical bands
or lateral streaks of pale hairs, and covered with fine,
shallow punctures; these bands are formed only on the
hind margin of the apical impressions of the segments.
Scopae yellow or golden.

(Floccus of hind trochanters perfect.)
(19) Hind tibiae wholly or for the most part dark.
ovatula var. fuscata.

(18) Hind tibiae clear yellowish.

(21)* Scutellum posteriorly and post-scutellum very densely
clothed with bright brown hairs (in fresh examples)
hardly less densely than at the sides of the former.

- simalis.

(Apical band of 3rd abdominal segment always widely
broken, appressed hairs of 5th segment always golden,
wings fulvescent.)

(20) Clothing of hind margin of scutellum and that of the
post-scutellum not unusually dense, less dense than that
at the sides of the former.

(23) Appressed hairs of 5th segment fuscous or sordid. ovatula.

(22) Appressed hairs of 5th segment golden.

(25) Wings clear or almost clear hyaline; band of 3rd abdominal

segment entire in fresh examples. . . . ovatula var.
(24) Wings subfulvescent; band of 3rd segment broken in the
middle. O . e o o whlkella,

(17) Species with a glabrous abdomen and a distinct pattern
of narrow bands or streaks, as described in 17, have
the surface of the basal segment shining between the
punctures or lack the dense puncturation.

*

Although this and the following species are “distinguishable in

worn examples by slight differences in sculpture, ete., I am unable
to satisfactorily tabulate them on these characters.
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27. (30)* Second and 3rd abdominal segments as densely punctured
as possible, with the general surface glabrous, and
complete pale fasciae of dense minute hairs filling (or
almost filling) the whole of their apical impressions;
scopae yellow or golden, the appressed hairs of the 5th
segment black.

(Floccus of hind trochanters imperfect, the hairs on the
basal portion'too straight and stiff to form a part of it.)

28. (29) Pubescence of thorax beneath and the basal parts of the
legs with pale brown or ochreous hairs; face beneath
the antennae not white-haired. . . . . . [flavipes.

29. (28) Pubescence of thorax beneath and basal parts of the legs
as well as the face beneath the antennae with white
b emalalats adibe 1L F s wasy ol grovide.

30. (27) If appressed hair-bands fill the apical impressions of the
2nd and 3rd segments, either the 2nd segment is
pubescent or the puncturation is not as dense as
possible.

31. (32) Abdomen more or less marked or banded with red or
yellow; basal abdominal segment polished, remotely but
distinctly punctured on the disc; scopal fringe above
the tibiae and appressed hairs of 5th abdominal segment
ik ey B vl e Bisein vy e geden i s Jlores.

32. (31) If the abdomen is marked with red or yellow either the
basal abdominal segment is not polished or the anal
fringe is golden.

33. (42) The abdomen has broad pubescent apical bands on the
segments, and the tibiae and their scopae are evidently
abnormal; the former wide at the apex and therefore
more clavate than usual (Pl. XII, f. 10), the scopal fringe
above them dense and short in proportion to the apical
width of the joint, while on its outer side the hairs are
less dense and finer than usual and those that curve
upwards from beneath less curved and conspicuous.

(Floccus in most species distinctly, but in fuscipes hardly,
imperfect. ) '

* Tt is important to notice that the bands are formed of hairs
that spring from almost the whole surface of the apical impressions,
as otherwise some ovafule might be confused with the species
falling under the above head. When worn and abraded, flavipes
and gravida remain easily distinguishable by the extremely dense
and fine puncturation of the apical impressions considered in con-
junction with the other characters given above. Not infrequently
the bands are slightly interrupted in the middle in caught specimens,
but this is not the natural condition.
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34. (41) Mesonotum clothed with fulvous or bright brown hairs

' and without black ones.

35. (36) Face with black or sooty hairs; hind coxae and at least
the basal part of the trochanters beneath with dark
hnirg; ety =i - . . migriceps.

36. (35) Face with much pa.le hair; that on the hmd coxae beneath
and the trochanters pale.

37. (40) Appressed hairs of 5th abdominal segment black or fuscous,

' not nearly concolorous with the apical pubescent band
of the 4th segment.

38. (39) Under a strong lens the 3rd abdominal segment has a
shallow but dense and distinet (often granulate) punc-
turation on most of its surface; floccus notably imper-
fect, many thick stiff white hairs on the basal part of
the trochanter beneath. . . .. simallima.

39. (38) Under a strong lens the 3rd abdomln&l segment has a very
feeble puncturation often appearing merely as minute
granules, its apical hair-band entirely appressed (not
formed partly of subdecumbent or suberect ones as in
the preceding species); floccus pale ochreous, very dense
and all but perfect. . . . . s e jJuscipes.

40. (37) Appressed hairs of 5th abrc 10m1na,i 5egment quite pale and
concolorous (or almost so) with the preceding hair-band ;

scopae pale brownish, or yellow. . . . tridentata.
41. (34) Mesonotum and often the scutellum ¢lothed to a consider-
able extent with black hairs. . . . . . denticulata.

42. (33)* Hind tibiae not abnormal as described under 33; many
of the species are without wide and distinct hair-bands.
43. (44) Basal abdominal segment strongly and densely punctured,
shining between the punctures, and with a clothing of
long thin pubescence; 2nd, 3rd, and 4th segments with
dense pale narrow streaks on the apical margins, forming
a conspicuous pattern. . . . . . . . labialis.
(A large species with smoky wings, hind tibiae dark scopal
fringe above them yellow or sometimes nearly white;
appressed hairs of 5th abdominal segment fuscous or
sordid, often with underlying paler hairs.)
) Species without the above combination of characters.
) Appressed hairs of 5th abdominal segment quite pale,
yellow or golden, without admixture of dark fuscous or
sordid hairs.

44, (4

3
45. (46

* Perhaps the nearest approach to the mnigriceps group in this
respect is to be found in 4. praecox.
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45a. (53) Scopa yellow or golden.

46. (47) Basal abdominal segment with distinctly granulate punc-
turation, the punctures (or many of them) set in small
tubercles or granules; hind tibiae dark beneath the
Seopag. < te . e L R males)

47. (46) Basal segment usually mth ordma.ry punctures; if these
are inclined to be granulate the hind tibiae are clear
yellow beneath their scopae.

47a. (48) A very large species with dark wings, the basal segment
with sparse and very remote punctures. . hatlorfiana.

(Abdomen either black or more or less red.)

48. (47@) Small or medium-sized species, or, if rather large, the
basal abdominal segment has a dense and almost even
puncturation.

49. (52) Hind tibiae and tarsi entirely or almost entirely clear
yellow.

50. (561) Mesonotum and scutellum finely rugose all over under a
strong lens and dull in consequence. . . chrysosceles.

(Intermediate abdominal segments with dense white apical
streaks.)

51. (50) Mesonotum and scutellum conspicuously shining between
the punctures. . . A evigs L ifalvage

(Scopal fringe above the tlblae extraordma.rlly long.)

2. (49) Hind tibiae dark beneath the scopae. . . . . polita.

53. (45a) Scopa forming a dark or sooty-grey fringe above the
tibiae when these are viewed on the inner surface.

marginata.
(Abdominal colour very variable, from nearly all black to
nearly all yellow through banded forms.) '

54. (45) Appressed hairs of 5th abdominal segment not all pale
yellow or golden, often dark, sometimes fuscous with
golden or reddish tinge in part, or the segment has
some yellow and some dark hairs.

55. (56) A small species with red 2nd and 3rd segments of the
abdomen, the Ist and 2nd very distinctly and densely
(for the most part evenly) punctured all over. cingulata.

56. (55) Species quite unlike the preceding.

57. (76) Scopa forming a yellow or golden fringe above the tibiae
when these are viewed inwardly, seen with the naked
eye the scopa appears conspicuously red, yellow or
golden. Hind tibiae in some of the species clear trans-
lucent red or yellow.

58. (59) Whole abdomen very densely clothed with long pubescence
(either all black or partly or even almost wholly pale)
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hairs of face black, the floccus sooty or sordid; hind

: tibiae pale. . . . o v clanieella

59. (58) Abdomen seldom deneely clothed and then not as in
clarkella; the floccus is pale.

60. (67) Fifth antennal joint distinctly, elongate, not square in
outline, still less transverse.

61. (62) Hind tibiae clear translucent yellow. . . . . ferox.

62. (61) Hind tibiae dark beneath the hairs. ;

63. (64) Floccus very imperfect, small and thin; even in the finest
examples the whole disc of the basal abdominal segment
is hairless or nearly so, having at most a few fine and
long hairs. . . g . . bucephala.

64. (63) Floccus quite perfect long eurVed ha,lre occupying the
whole trochanter; in fresh specimens the basal segment
is clothed all over rather thinly with long hairs or is
densely clothed apically and with thinner long hairs
more basally.

65. (66) Clypeus except for a smooth median line with rather even
and close, distinet punctures; minute surface sculpture
of basal abdominal segment not extrdordinarily dense
under a strong lens, so that at the sides it generally
appears rather shining, and to the naked eye the whole
abdomen appears somewhat shining and for a large part
hames ! o : o0k e et e ot ale

66. (65) Clypeus with a w1de me(ha,n space of irregular punctura-
tion, the punctures themselves often vague in outline;
minute surface sculpture of the very dull basal segment
extremely dense; abdomen dull and pubescent to the
naked eye. il : L r i ayoan nbelyatas

67. (60) Fifth antennal joint, \newed beneath (or in front) generally
wider than long, at most so long as to appear about
square in outline.

68. (69) Hind tibiae clear translucent yellow and nearly concolorous
with the scopal fringe above.

68a. (68b) Abdomen nearly glabrous above, basal segment without
a definite apical impression. . . . . . . ruficrus.

68b. (68a) Abdomen with longish pubescence, in fresh specimens
forming distinct apical bands on the segments; basal seg-
ment with a distinet apical impression. angustior var.

69. (68) Hind tibiae dark beneath the scopal fringe.

70. (75) Rather small or medium-sized species with the basal
segment widely rugulose along the apical margin and
on this part (at least on the middle of the segment)
almost impunctate.
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(72) If the insect be viewed from beneath parts of the sides
of the thorax have more or less black hairs: the hairs
on part of the hind trochanter more or less (and often
those on the coxae and the curled ones of the floccus)
black or at least sordid; facial hairs often black.

gwynana and var. bicolor.

(71) Sides of thorax and trochanters with pale hairs only;
floccus pale.

(74) Clypeus with a faint longitudinal median impressed line
on its basal part, quite noticeable in some aspects.

angustior.

(73) Clypeus without an impressed line, sometimes with a
slight smooth one, not impressed.

gwynana var. bicolor ab.

(70) A large species, the puncturation of the basal abdominal
segment is distinct on the apical portion, and though
the punctures are finer and less numerous than more
basally they come rather near to the apical margin
ihsplfy | S ong . . migroaenea.

(57) Scopa not formmg a dJstmctly yellow or golden fringe
above the tibiae, often dark, more rarely greyish (from
a mixture of pale and dark hairs) or nearly white and
viewed in the natural position from above with the
naked eye not conspicuously golden, yellow, or red.
Hind tibiae never translucent red or yellow in any
species.

(86) Large species, the abdomen nearly wholly shining and
glabrous above to the naked eye (except that in one
species some of the segments bear in parts some white
tomentum in fresh examples), the apices of the seg-
ments never with apical bands or lateral streaks of
dense short white hairs, forming a distinct pattern.

(83) Thorax with bright brown or fulvous hairs.

(80) Under parts of thorax and whole of the scopae with black
hairs, basal abdominal segment ﬁnely and not very
closely punctured. . . . . thoracica.

(79) Under parts of thorax and the scopae beneath with white
or almost white hairs; basal segment very densely
punctured, the 2nd and 3rd with some dense white
tomentum or short hairs visible at least at the sides
except in much-worn examples.

(82) Face beneath the antennae with pale hairs. . . wnitida.

(81) Face beneath the antennae with black or dark fuscous
T o e s ai%: s s e inne » TOSEOGONAY. balliEd:
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83. (78) Thorax clothed with whitish, or with white and black
hairs. : ,

84. (85) Thorax clothed with whitish hairs all over. . . . wvaga.

85. (84) Thorax with a transverse band of black hairs. . cineraria.

86. (77) If the abdomen is glabrous and shining, it has a distinet
pattern formed by narrow apical bands or lateral streaks
of dense pale hairs on the intermediate segments.

87. (88) Anterior area of propodeum well exposed on its dorsal
face (owing to the paucity of hairs surrounding it)
rather strongly and evenly rugose all over, the rugosities
dense and sinuous or reticulate; 2nd segment practically
glabrous and distinctly rugulose under a strong lens
(excepting generally the apical impression) and with
very few and feeble punctures. . . . . gproxima.

88. (87) View of propodeal area often interfered with by dense
hairs about it; in many the first two segments of the
abdomen are conspicuously hairy, in others the 2nd
segment is not distinctly rugulose or the sculpture of
the propodeal area is quite different.

89. (95) Basal abdominal segment polished; 5th antennal joint
very short (viewed from in front or beneath) transverse
or subtransverse.

(The intermediate abdominal segments always have narrow
apical bands or lateral streaks of white or almost white
hairs, forming a pattern.)

90. (91) First two segments of abdomen with a general (but thin)
clothing of longish pale hairs. . . . . . sericea.

(Second segment with the punctures nearly effaced, these
being remote and extremely minute.)

91. (90) First two segments without a general clothing of long
hairs. :

92. (93) Thorax well clothed with yellowish brown or fulvescent
hairs; the view of the anterior area of the propodeum
interfered with by the surrounding hairs. . argentaia.

(Floccus large, perfectly developed on the whole trochanter).

93. (92) Thorax sparsely hairy above, the dorsal surface of the
propodeum well exposed, bearing only scanty pubes-
cence; floccus either small or imperfectly formed.

94. (94a) Scutellum densely punctate round the margins at least
and generally shining on the disc; scopa with many
fuscous hairs, white or silvery beneath. . . coifana.

94a. (94) Scutellum flatter, rugulose over its whole surface and
very sparsely punctured; scopa almost white through-
BB Ve o v ol Wi e Ve e e o ks SR ARG G
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95. (89) Basal abdominal segment not polished, but with fine
rugulose sculpture under a strong lens, so that the
surface is opaque or subopaque; 5th antennal joint
generally distinctly elongate, very rarely appearing
about square in outline and never very short.

96. (110) Floccus large and absolutely perfect.

96a. (97) Scopae entirely black as also the curved hairs at the
sides of the propodeum. Abdomen very densely clothed
with beautiful fulvous hairs which in fresh examples
are of a paler colour than those of the thorax. . jfulva.

97. (96a) Scopae always pale beneath.

98. (99) Apical impressions of 3rd and 4th abdominal segments
abnormal, only defined at the sides and widely obliter-
ated in the middle, but their position can be distin-
guished (best when the insect is viewed from behind
with its head downwards) by a row of fine piliferous
punctures, and they are then seen to be extraordinarily
wide in this part, occupying nearly the whole segments
if these are moderately extended, or the whole if they
are at all strongly contracted.

(Punctures of clypeus for the most part sparse or irregular,
and often with ill-defined outlines; colour of abdominal
pubescence variable, the two basal segments with fulvous
hairs, the two following sometimes both with dark or
both with pale (whitish or partly fulvous and partly
white) pubescence). . . . . . . . synadelpha.

99. (98) Apical impressions of 3rd and 4th segments often feeble
and sometimes narrowly obliterated in the middle; but
their position is still discernible in some aspects, when
they are seen to be not of extraordinary width. In
some species they are quite distinct throughout, though
shallow.

100. (103) Hairs on the middle and hind coxae more or less sordid
in colour, not clear white nor pale ochreous (face
often, but not always, with black or sooty hairs).

- 101. (102) First and 2nd segments of the abdomen very densely
haired in part, the surface on the basal middle part
of the 2nd hidden by the dense covering, unless the
specimen is abraded. The abdomen dull, from the
close, minute sculpture and dense pubescence.

; VATIANS.

102. (101) First and 2nd segments with a thin clothing of long fine
hairs, abdomen distinctly shining to the naked eye.

lapponica.
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(100) Hairs of the middle and hind coxae not sordid, but
white or pale ochreous.

(105) First and 2nd abdominal segments thinly clothed with
long fine hairs, the following appearing nearly bare
to the naked eye and the abdomen shining. fucata.

(104) Abdomen copiously hairy.

(107) Hairs which spring from the punctures of the 5th seg-
ment (in front of the decumbent apical fringe) pale.

praecox.

(106) Hairs of the 5th segment (except sometimes at the
sides) dark, rarely with one or two pale hairs amongst
them.

(109) Thorax with ochreous or brownish-ochreous hairs, a
large species, rather resembling the common A.
trimmerana Auct.; hairs of coxae beneath and floccus
pale brownish yellow or ochreous, 4th and 5th seg-
ments not densely clothed with decumbent white or
almost white hairs. oI 0 g MW U e ae

(108) Thorax in fresh examples with dense bright brown or
fulvous hairs, hairs of coxae and floceus white; sides
of 2nd, the 3rd and 4th abdominal segments,
densely clothed with more or less decumbent white
or pale hairs. . . . . ovarians var. mixta.

(96) Scopae small and very 1mperfect

(114) Thorax above for the most part bare or very little
hairy, though well clothed in front and behind and
at the sides, the abdomen also largely glabrous
above.

(Abdomen generally more or less marked with red or
yellow.)

. (113) Hairs of face about the antennae and below these mostly

yellowish brown or ochreous. . . .« TOSRE.

. (112) Hairs of face darker, generally much mlxed with blackish

or sooty brown. . . ewximia (= rosae spring brood).

. (111) Thorax above well clothed with pubescence, as also is

the abdomen.

. (118) Abdomen more or less marked with red or yellow either

above or beneath on the lst or 2nd segment or on
both; scopae with yellow hairs beneath, not silvery
white ones.

(117) Face either entirely clothed with black hairs or more
commonly with a few brown or yellow ones about
the insertion of the antennae.

spinigera=trimmerana K. (nec Auct. caet.) 1st brood.
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117. (116) Face with many pale hairs especially in the antennal
FEgion: o i & . . trimmerana K. 2nd brood.

118. (115) Abdomen black, at most with the apices of some of the
segments a little discoloured or pallid ; scopae generally
silvery white beneath.

119. (120) Face more or less considerably clothed with pale hairs;
the pale hairs of the abdomen not confined to the
first two segments. . {rémmerana Auct. nec Kirby.

120. (119) Face entirely or almost entirely clothed with black or
blackish fuscous hairs; abdomen behind the 2nd
segment clothed with black hair.

trimmerana Auct. var. scotica.

TaBLE oF § NoMADA.
1. (2) Labrum black, the mandibles bidentate at apex.
Jabriciana.
(Abdomen normally with two pairs of small lateral yellow
spots.)

(1) If the labrum is black the mandibles are simple at the apex.

(6) Abdomen without any yellow or white markings, labrum

black.

(Medium-sized or rather small species with short antennae,
many of the flagellar joints produced into a minute
tubercle behind ; abdomen, especially towards the sides,
with silvery pubescence, very noticeable in some
aspects.)

4. (5) Hind femora beneath for the greater part dull and densely
punctured and pubescent. . . . . . germanica.

(Flagellum of antennae pale beneath.)

5. (4) Hind femora beneath for the most part polished and
glabrous, very little punctured except at the extreme
base: e neiie g . glrals,

(Flagellum dark or lrlfuscate beneath )

6. (3) Abdomen with at least small lateral yellow spots on one
or more of the basal segments, often conspicuously
spotted or banded.

7. (8) Species large (8:5-11 mm. long) labrum black, armed with
a strong median triangular tooth anteriorly, 3rd antennal
joint beneath as long as the 4th. . . . . armata.

(Front femora dilated, the basal half or more in front
occupied by a great ovate impression; hind femora
at the extreme base beneath clothed posteriorly with
long curved hairs, much longer than those on the tro-
chanter ; adjoining this, with an area very densely clothed

TRANS. ENT. SOC. LOND. 191Y.—PARTS I, II. (JULY) X

& o
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with more decumbent hairs; flagellum of antennae
fulvous, its second joint with a black stripe behind.)

8. (7) If the labrum is black the species are small or medium-sized,
7'5 mm. or less.

9. (12) Scape black in front (as well as behind) the 3rd antennal
joint beneath as long or longer than the 5th.

10. (11) Labrum pale (yellow or dull red) the hind femora beneath
very densely finely punctured and clothed with dense
short hairs. . . . ol e e e (nelilans

(Yellow spots of 2nd and 3rd abdominal segments small
and lateral, sometimes each of them divided into two;
front and middle femora beneath with well-developed
moderately long fringe.)

11. (10) Labrum wholly or partly black, the hind femora beneath
polished, almost bare, and very sparsely punctured.

obtusifrons.

(A small species 75 mm. or less, the 3rd antennal joint
beneath slightly but distinctly longer than the 4th
or 5th, which are hardly longer than broad; face not
compressed into a sharp carina between the antennae,
but sometimes with a raised median line there; middle
femora with a distinet hair fringe beneath; labrum
sometimes pale on the basal half.)

12. (9) Scape in most species more or less pale in front; if black
the 3rd antennal joint on its lower side is shorter than
the 5th.

13. (14) Scutellum with a single bright yellow marking; 2nd abdo-
minal segment with well-separated yellow spots, which
do'not formia-band., L b et e el e S pEE

(Front femora with a thin fringe beneath, that on the
middle ones hardly noticeable, hind ones much as in
obtusifrons.)

14. (13) Scutellum with a single bright yellow spot only in one
species, which has an entire (or almost entire) yellow
band on the 2nd segment of the abdomen.

15. (16) A single (or indistinctly divided) red or orange-red spot on
the scutellum; 3rd antennal joint beneath subequal to
thig dths s Tiaih o et 4 .« . tormentillae.

(Scape of antennae yellow in front propodeum only with
short inconspicuous hairs on each side; middle and
hind femora without a fringe beneath; spots of 2nd
abdominal segment separated by a distance about
equal to the length of one of these or by a greater
distance.)
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(15) Scutellum rarely with a single red marking (often with
2 red or yellow spots or all black) if with a single large
red marking the 3rd antennal joint beneath is much
shorter than the 4th.

17. (18) A somewhat robust black and yellow (bicoloured) species,

18.

19.

20.

21.

22.
23.

24.
25.

with the apical ma,rgin of hind tibiae without distinct
spines or fringe. : o Ltk o o Jiovopicts.

(Labrum and front of scape yellow or pale, the antennae
practically all black above; thorax clothed only with
very short hairs and with two large round yellow spots
on the scutellum; front and middle femora without a
fringe beneath; yellow spots on each side of 2nd and
3rd segments of abdomen widely separated.)

(17) Apical margin of hind tibiae above with spines or con-
spicuous fringe or both; many species have tricoloured
abdomen.

(20) A large robust bicoloured species, the 3rd antennal joint
viewed from beneath (or in front) as long as the 4th.

6-fasciata.
(Cheeks longer than in any other species, the face produced
anteriorly; hind tarsi unusually thick, the 2nd joint
seen on the outer side not much longer than wide, front
and middle femora with long fringe beneath, the apical
margin of hind tibiae with well-developed fringe; yellow
spots of 2nd abdominal segment wedge-shaped and well
separated; flagellar joints of the antennae shining
beneath and in some aspects showing a narrow pale
pubescent band at the base.)

(19) Such species as are bicolorous have the 3rd antennal joint
distinctly shorter than the 4th, when viewed from in
front or beneath.

(24) Hind femora at the extreme base beneath with a highly
specialised area clothed with extremely dense and short
hairs and entirely different from the rest of the surface,
the trochanters with a dense fringe or tuft of longer
hairs.

(23) Basal abdominal segment bicoloured, the basal joints of
the flagellum of antennae posteriorly black-marked.

goodeniana.

(22) Basal abdominal segment tricoloured, basal and apical
joints of flagellum pale behind, some of the intermediate
ones with black markings. il gl it s fiseadas

(21) Hind femora and trochanters not thus clothed.

(26) The flagellar joints of the antennae seen with a strong lens
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have small but conspicuous tubercles behind, projecting
like small thorns. SV Ly vt 0 e Snihbuisanss
(A tricoloured species of good size, the middle femora
without a distinct fringe beneath, the hind ones shining
beneath, copiously punctate, the punctures irregular in
size; 3rd joint of antennae seen from beneath as long
as the 4th.)
26. (25) Antennae not conspicuously tuberculate.
27. (30) Abdomen black and yellow, bicoloured to the naked eye,
the scape of the antennae pale in front or with pale area.
28. (29) Third antennal joint viewed from in front very short on
the lower side, its length there being shorter than the

same side of the 5th joint. . . . . . . [lineola.
29. (28) Third antennal joint, viewed as above, with the lower side
about equal to that of the 5th. . . . marshamella.

(These two species vary in important characters, but the
shape of the apical margin of the hind tibiae seen dor-
sally from the base is different. Most examples have
a different facies from the fact that the yellow spots
of the 2nd abdominal segment of marshamella are
usually blunt or truncate on their inner extremity.
The colour of the tegulae and prothoracic tubercles
vary, in some examples the relative length of the
antennal joints does not greatly differ in these species.)

30. (27) Abdomen definitely brown or ferruginous in part or the
scape is black in front.

31. (32) Mandibles distinctly bifid at the apex. . . .. bifida.

(Species of the same size and resembling in general colora-
tion some varieties of ruficornis, flava and signata.)

32. (31) Mandibles not bifid.

32a. (57) Third joint of antennae viewed from in front much
shorter than the 4th; species seldom excessively small.

33. (56) Labrum pale at least to a considerable extent.

34. (43) Scape of antennae black in front as well as behind (or
above).

35. (40) Scutellum black, not marked with red.

36. (37) Tubercles of pronotum black with a sulphur yellow hind
sanrging | o Do lioq. aeeiedan b casdisgal el oriRoaiee:

37. (36) Tubercles not as above.

38. (39) Third, 4th and 5th abdominal segments with conspicuous
yellow bands, not or only slightly interrupted in the
middle ; species not very small. . . leucophthalma.

39. (38) Third, 4th and 5th segments without conspicuous bands;
species small. . e o o & o & flavogulicia ab.
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(35) Scutellum with red spots or red marking.

(42) Yellow markings of 2nd and 3rd abdominal segments
sometimes forming complete bands and never both
interrupted for a space equal to one-third the width of

the segment. . . . sh ekt e inrficornis; ab.
(Fringe beneath middle femma long ; mandibles pointed
at apex.)

(41) Yellow markings on each side of 2nd and 3rd segments
well separated from one another by a distance equal
to about one-third the width of the segment viewed
dorsally or still more widely than this. . . hillana.

(Fringe beneath the middle femora short, not very different
from that beneath the hind ones; mandibles in some
aspects truncate at apex.)

(34) Scape pale beneath (or in front) or at least with a con-
siderable pale area.

(55) Middle femora with a distincet fringe beneath.

(48) Front tibiae without a black or dark fuscous marking on
their outer (or posterior) surface.

(47) The whole clypeus and front of the scape of the antennae
cream-coloured, mandibles pointed at the tips.  baccata.

(46) The whole of the clypeus and of the front of the scape not
cream-coloured; mandibles truncate at apex in some
aspects. : .« . hillana var. ochrostoma.

(45) Front tibiae with a da.rk marking posteriorly.

(50) Spots of 2nd abdominal segment well separated, by a space
generally about one-third to one-fifth the width of its base,
spots of 3rd segment more widely separated than these,
and blunt or truncate inwardly; fringe beneath the
middle femora short and dense and quite unlike that
on the front ones. Adks . . . bucephalae.

(Antennae unusually long and slender, the scutellum
without red spots.)

(49) Abdominal pattern or segment 1 and 2 rarely resembling
the above, if approaching it, then the middle femora have
a long fringe beneath not differing greatly from the
front ones in this respect.

(52) Abdominal bands on segments 2-5 all entire; the yellow
apical band on the face not continued back as an
orbital line nearly as far as the insertion of the antennae.

signata.

(67) If the abdominal bands on segments 2-5 are all entire then
the yellow facial marking is continued back along the
orbits as far as the line of the insertion of the antennae.
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(N.B.—The band of the 2nd segment at least is usually
divided in the middle by a thin streak or else indented
above by a wedge of ground-colour, and some of these
varieties resemble signata in lacking the long yellow
orbital lines. The 2nd abdominal band of signata is
not thus slightly divided or partially divided.)

. (54)* Wings light shining fuscous, appearing distinctly flaves-

cent; fringe of middle femora beneath usually decidedly
sherter. ™ .2V 7 Sk D e e =

. (53) Wings more greymh frmge of m;ddle femora beneath

generally longer. . . T ruficornis:

. (44) Middle femora beneath WIth the h.':urs so extremely short

that a fringe is hardly perceptible, the front femora are
similar, but a few longer hairs may be observed.
conjungens.
(Antennae very long and slender, the 3rd joint viewed
from in front extremely short; where shortest, not
half the length of the very elongate 4th, which appears
twice, or more than twice, as long as wide.
(33) Labrum black. . . . e e Hlevogutiata
(Antennae like those of conjungens, but the fringe beneath
the middle femora though short is sufficiently distinct;
the abdominal spots are usually considerably less de-
veloped and the average size is much less.)
(32a) Third antennal joint viewed from beneath subequal to
the 4th; an extremely small species. SRR

TABLE oF & NoMADA.

(2) Labrum black, the mandibles bidentate at the apex.

Jabriciana.
(Second and 3rd abdominal segments with a small yellow
spot on each side, one or both pairs of which may be
wanting; antennae, except in rare aberrations, dis-
tinctive, the extreme base of flagellum black, following
joints pale as also the apical one, the joints between

these black.)

(1) If the labrum is black the mandibles are simple.

(6) Abdomen with no yellow spots or markings; the propodeum
is copiously pubescent right up to the margins of the
anterior area, the pubescence not forming a restricted
patch or tuft.

meg to the great variation in the colour and development.
oth species I cannot give more satisfactory characters.
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(Labrum black, the mesonotum without red lines, though
the scutellum has red spots or marking.)
(5) Hind femora ferruginous above, the flagellum of antennae

pale beneath. ke . . germanica.
(4) Hind femora nearly entirely bla.ck ﬂagellum mostly dark
beneath. . & - : « .« . argentata.

(Propodeum very densely and consplcuously clothed with
silver hairs outside the area.)

(3) Abdomen rarely without either yellow spots or bands, and
if so, the propodeum is bare along the margins of the
area, the pubescence forming a patch or tuft on each
side.

(8) A large species 85-11 mm., labrum black with a strong
triangular tooth in the middle towards the apex.

armala.

(Spots of 2nd abdominal segment lateral, apical margin

of hind tibiae with a close series of strong black spines ;

sides of propodeum with dense silver pubescence outside
the area.)

(7) When the labrum is black the species are less than 8 mm.
long.

(10) Apical margin of hind tibiae with 24 excessively short,
approximated, black spines, which often appear at
first sight as a small black spot on the margin.

guttulata.

(Yellow spots of 2nd abdominal segment small and lateral,
the 5th with a pair of triangular ones sometimes ap-
proximated basally; scape of antennae black beneath,
labrum pale, propodeum with conspicuous tuft of silver
pubescence on each side; species small or rather small.)

(9) Apical margin of hind tibiae never armed as in guftulata.

(12) Labrum and scape®* both black or pitchy black and the
4th antennal joint seen from in front is only a little
longer than wide . . . LSRN otiluRifron.a.

(A small species, the spots of the 2nd abdominal segment
widely separated, propodeum only with short incon-
spicuous pubescence; face between the antennae not
compressed into a sharp median carina.)

(11) If the labrum and scape beneath are both black, the 4th
antennal joint is about twice as long as wide; in most
species the labrum is pale.

(18) Mesopleura and propodeum outside the area with at

* The extreme base of the scape is sometimes red.
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most a short inconspicuous pubescence, sometimes
nearly bare; mesonotum never with red markings,
scape of antennae pale beneath, the flagellar joints dark
at least on one side.

(15) Scutellum with a red or ferruginous spot. tormentillae.

(Cream-coloured spots of 2nd abdominal segment widely
separated; apical margin of hind tibiae with very short
spines.)

(14) Scutellum with sulphur yellow spot or spots.

(17) Scutellum with a single transverse yellow spot. rufipes.

(Antennae short, mesopleura almost always with a con-
spicuous yellow marking, apical margin of hind tibiae
with short pointed spines; abdomen very variable in
colour, bicoloured or tricoloured.)

(16) Scutellum with two round yellow spots. . flavopicta.

(Abdomen black with yellow markings, the first segment
with a yellow band nearly always slightly interrupted
in the middle, second with wedge-shaped spots; apical
margin of hind tibiae without spines.)

(13) Propodeum outside the area and the mesopleura, or one
of those parts usually with more or less long pubescence
or hairs ; mesonotum in many species with red markings,
scape in some black beneath, flagellum of antennae
sometimes entirely pale.

(20) Face strongly produced anteriorly, so as to be subrostrate.

6-fasciata.

(A large, robust, bicoloured species, lst, 2nd, and 3rd
abdominal segments with elongate spots on each side,
the pronotum black above; apical margin of hind
tibiae with a dense fringe of hairs, with the spines
not easily distinguishable amongst these.)

(19) Face normal.

(24) Hind tibiae with the apical margin peculiarly armed,
having the usual apical process or projection and out-
wardly from this with two or three short stout spines
(often so closely apposed as to appear like a single
projection) inclined or bent towards the apical process.

(23) Abdomen tricoloured, the scutellum with a median yellow
57015 TERISPR S et B & o DI NN e - Jucata.

(22) Abdomen bicoloured, the scutellum with a pair of spots,
rarely wanting. . . . s & + . .. Qgoodeniana.

(21) Armature of hind tibiae otherwise.

(56) Labrum pale, at least to a considerable extent; species not
excessively minute and without flavous abdominal spots.
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(27) Third antennal joint seen from beneath distinctly (though
not greatly) longer than the 4th. . . . lathburiana.
(Scutellum with two yellow spots sometimes suffused with
orange ; mesonotum with dense erect reddish hair in

fresh examples, abdomen tricoloured.)

(26) Third antennal joint beneath at most equal to the 4th,
often rather shorter.

(31) Abdomen black and yellow not definitely tricoloured, the
mesonotum without red lines or markings.

(30) Apical marking of face not continued up along the margins
of the eyes to the height of the antennae; flagellum of
antennae unicolorous, not distinctly dark or infuscated
on any of the joints in front. .« . marshamella.

(29) Apical markings continued along the eye-margins up to
the line of the antennal insertions, or else the more
apical flagellar joints at least are darkened in front.

lineole.

(28) Abdomen obviously brown or ferruginous in part (tri-
coloured).

(33) Pronotum above with yellow band or spots and its
tubercles also bright yellow; mesonotum without red
markings, scutellum nearly always with a pair of yellow

BpotE et e st L o S0 will ws daiiy leneoln: var:
(32) Pronotum often red-marked or else black, not yellow-
marked.
(35) Mandibles bifid at the apex. 5 Vot Mo setasit il

(Apex of hind tibiae with elongate very fine spines of nearly
equal length amongst the hair fringe; dense rather long
white hairs on either side of the anterior area of pro-
podeum ; black ocellar area generally entirely surrounded
by red.)

(34) Mandibles not bifid.

(37) Apical margin of hind tibiae armed with several (normally
5) very long, conspicuous black spines, not differing
much from one another. wadea e Sioind lgerals.

(Abdominal markings cream-coloured; propodeum red
with a median black stripe and densely silvery-haired
outside the area; greater part of mesonotum red.)

(36) Apical margin of hind tibiae otherwise armed.

(39) Mandibles truncate * at apex. b Moy hllana:

(Spots of 2nd abdominal segment lateral, very widely
separated, apex of hind tibiae with the innermost of

* This character can only be seen clearly in certain aspects.
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the series of spines slender and elongate, the outer ones
much shorter and stouter.)

(38) Mandibles not truncate at apex.

(45) Mesonotum black, without red lines or markings.

(42) Prothoracic tubercles bright yellow. . . aanthosticla.

(Spots of 2nd abdominal segment lateral, the two together
in dorsal aspect not usually as long as the distance
between them; they are said to be very rarely obsolete.)

(41) Prothoracic tubercles not bright yellow.

(44) Mesonotum with a general clothing of longish erect
pubescence similar to that on the front of the head.

leucophthalma.
(Spots of 2nd segment rarely separated by a distance
greater than the length of one of them and often by less.)

(43) Mesonotum with short and scanty pubescence.

ruficornis ab.

(40) Mesonotum with red lines or markings.

(55) Spots of 2nd abdominal segment not minute, together
in dorsal aspect they are usually at least as long as
one-third the width of the segment, or the segment
may have a complete band.

(48) Mesonotum clothed with longish erect pubescence like
that on the front of the head. .. leucophthalma var.

(47) Mesonotum with short and scanty hair except at the
extreme front. )

(50) Spots of 2nd abdominal segment lateral, the distance
between them greater than the length of one of them
in dorsal aspect; antennae unusually long and slender,
the flagellar joints behind with a thin fringe of erect
hairs, quite distinct. doun . . . bucephalae.

(49) Colour of 2nd segment very vanable, often with entire or
almost entire band ; if with remote spots as in bucephalae,
the antennae are shorter and their fringe is very sparse
or indistinct.

(52) Second and following segments with entire broad yellow
bands, that on the 2nd not notably excised in the middle
of its upper margin; area of black on the posterior
two-thirds of mesonotum greater than that of red
colour. . . . . signata.

(Propodeum usually Wlth a large trllobed yellow spot.)

(51) Second and following segments rarely all with wide com-
plete bands as in signalta, and if so, the posterior two-
thirds of the mesonotum is more red than black.

53. (54) Wings light shining fuscous, yellow-tinged, flagellum
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unicolorous, fulvous in front and behind; minute hairs
on propodeum and on the hind coxae flavescent. flava.

54. (53) Wings more grey, the flagellum usually with at least one
or two of the more apical joints infuscated in front;
minute hairs of propodeum and coxae silvery white.

ruficornis.

55. (46) Spots of 2nd segment minute, together in dorsal aspect
not occupying one-third of the width of the segment,
sometimes they are wanting. . . . flavogutlata ab.

(Labrum red, the propodeum with a tuft or patch of silvery
hair on each side above the insertion of the abdomen.)

56. (25) Labrum black, or the species is very minute and without
distinct flavous abdominal markings.

57. (60) Labrum black, 3rd antennal joint beneath shorter than
the 4th.

58. (59) Propodeum with a conspicuous patch or tuft of silvery
hair on each side posteriorly; large red marking of the
mesopleura approaching near the red spot beneath the
insertion of the wings, or coalescing with this.

flavoguttate.

59. (58) Propodeum often entirely without a tuft of hair or with
this comparatively less developed; the red mesopleural
spot beneath the wings is widely separated from the
longitudinal red line or band beneathit. . conjungens.

(This species is very closely allied to flavoguttata, but is of
larger average size and has the yellow abdominal spot¥
larger in normal examples.)

60. (57) Labrum red, the 3rd antennal joint not shorter beneath
TITEA ST | e et ) N b S R W B pre

(A very minute species, the abdomen without definite
flavous spots and with a dense and conspicuous tuft of
silvery hair on each side of the propodeum.)

The three species obtusifrons, tormentillae. (roberjeotiana
Sm. Saund.) and rufipes form a quite distinct group, the
3 genital armature and 8th ventral segment being very
different from those of any other. I should consider
Sflavopicta as somewhat allied to the latter, but the alliance
1s very remote.

N. germanica and alrata are allied to one another, but
not close to any other species; armata and guitulata are
both isolated, and I do not think the latter is really at all
closely allied to hillana. The large species N. sexfasciata
parasitic on Fucera has no close ally in this country, nor
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has lathburiana. N. fucala and goodeniana are members of
a natural group; but it contains no other British species.

Most of our species belong to the ruficornis group,
containing besides ruficornis itself, flava, signata, leucoph-
thalma zanthosticta bucephalae and Jallana, and, at any
rate in dealing with our small fauna, I should also include
in it the following: lineola and marshamella, baccata,
bifida, conjungens, ﬂavoguttam and fabriciana. N. Sfurva 1s
an isolated form.

A series of examples of N. marshamella Q belonging to
the second generation and taken at the burrows of the
summer brood of Andrena spinigera is interesting in having
the propodeum much less clothed than in specimens of
the first brood. In some localities examples of the females
of N. lineola have the flagellar joints of the antennae
entirely fulvescent, none of these being darkened behind.
I have not found this variety amongst numerous examples
taken at the burrows of Andrena bimaculata and carbonaria,
and suspect that it may only occur in those attached to
A. tibialis, but 1t 1s possibly due rather to locality than
host.

In conclusion I must express my thanks to my friends,
the Rev. F. D. Morice and Mr. H. M. Hallett, to whom I
am indebted for many valuable corrections and suggestions,
which I have adopted in this paper, and who have put
themselves to the great trouble (as I have previously
mentioned) of looking into the validity of many of the
specific characters, given in the tables of Andrena. I
regret that I have been unable to make these more simple,
but without disregarding variation, I do not see how this
can be done.

So far as possible I have endeavoured to supplement
the standard works of the late Edward Saunders by using
characters which have previously been more or less over-
looked or disregarded. 1 cannot sufficiently express how
much I am indebted to our former leading authority on
this group of insects not only for constant help by means
of correspondence in the early days of my study, but also
for the frequent loan of his whole series of difficult species,
including the actual specimens, from which he drew up
his deseriptions.
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ExprLAaNATION OF PraTe XI.

Andrena, 3, 3rd, 4th and 5th antennal joints.

1. Andrena bimaculata. 11. A.,varians.

2. A. flavipes. 12. A. synadelpha.

3. A. migroaenea. 13. A. lapponica.

4. A. gwynana. 14. A. nigriceps.

5. A. florea. 15. A. sericea.

6. A. trimmerana Auct. 16. A. lucens.

7. A. feroz. 17. A. marginata.

8. A. bucephala. 18. A. dorsata.

9. A. clarkella. 19. A. minutula.
10. A. fulva.

ExprANATION OF PraTe XII.
1—9, 3rd, 4th and 5th antennal joints of ¢ Andrena.

1. A. bimaculata. 9. A. marginata.

2. A. florea. 10. Hind tibia of 4. nigriceps.
3. A. nigronenea. | A " A. varians.
4, A. triminerana Auct. i e , A. tarsata.
5. A. varions. | - A. coilana.
6. A. clarkella. 14 s A. dorsata.
7. A. nigriceps. 15 .. = A. similis.
8. A. hattorfiana.

ExpLANATION OF Prate XIII.

Characters of 3 Andrena.

1. A. spinigera, mandible.
2. A. eximia ¥
3. A. ferox ,,
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4. A. migroaenea, mandibles crossing at the tips.

5. A. synadelpha o & =

6. A. dorsata, mandibles not crossing.

7. A. praecox, apex of 8th ventral segment.

8. A. apicata 3 S 3

9. A. trimmerana, Auct., cheek and base of mandible.
10. A. lapponica, base of mandible.

10a. 7 var. base of mandible.
11. A. fulva, base of mandible.
12, 12a. A. praecox, base of mandible.

(12a very aberrant.)
13, 13a, 13b. A. apicata, base of mandible.

(13a drawn from a Continental example.)

14. A. fucata, base of mandible.
15. A. synadelpha, base of mandible.

ExpranaTiON OF PratE XIV.

Antennal joints of Nomada.

1. N. armata, 3, 3rd, 4th and 5th joints.
2. N. sexfasciata, 3§ ,, 2 .
3. N. marshamella, 3 ., o ’s
4. N. lineola, 3 . i 2
5. N. lathburiana, 3 ., o 2

6. . o 3 flagellar joints showing tubercles.
7. N. hillana, 3, 3rd, 4th and 5th joints.
8. N. guttulata, 3 % s »
9. N. flavoguttata, 3 ., 5 s
10. N. obtusifrons, 3 ., 5 s
11. N. ruficornis, @ b5 » "
12. N. lathburiana, Qi 35 *s
13. N. lineola, Q@ 0 > ’
14. N. marshamella, Q@ ,, o2 e
15. N. obtusifrons, @ ,, 35 -

16- N. ﬂaﬂﬂguimm, Q 2 L L] 2
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10.
11:
12.

13.

14.

15.
16.
1 i
18.
19.
20.
21.
22.
23.

Explanation of Plates. 319

ExpranATION OF PrateE XV.

2. N. ruficornis, @ (two vars.), armature of apex of hind tibiae.
N. sexfasciata, 9 : o+ » »
N. goodeniana, % s » »
N. armata, @ ES o 9
N. flavopicta, > » »
Ta, Tb. N. guttulata, Q (3 vars.) ,, ’ »
N. bifida, Q % ” »
9a. N. baccata, Q (2 vars.) i as »
N. hillana, 9 - » ”
N. rufipes, @ o ’ »

N. flavoguttata, 3, middle femur showing the length of fringe
beneath.

N. ruficornis, 3, middle femur showing the length of fringe
beneath. '

N. bucephalae, 3, middle femur showing the length of fringe
beneath.

N. flava, 3, middle femur showing the length of fringe beneath.

N. hillana, 3 i 4 o i .

N. furva, 3, hind trochanter and femur.

N. fucata, 3 ¥ o base of femur.

N. hillana, 3, apex of mandible.

N. bifida, Q 2 2

N. fabriciana, @ ,, i

N. ruficornis, @, two flagellar joints of antennae showing hairs.
N. bucephalae, @ L - - Y 5

Avaust 15, 1919.
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