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INTRODUCTORY.

The Tertiary insects described in this memoir were collected by
Mr. Lawrence M. Lambe, in 1906, from Tertiary lake deposits in
southern British Columbia. Dr. Anton Handlirsch, Adjunct Curator
of the Royal Imperial Natural History Museum, Vienna, very kindly
undertook the investigation of this material. The results of his
investigation, together with 36 drawings of the fossils examined,
are embodied in the present report, submitted by Dr. Handlirsch,
and translated by Miss Lucy P. Bush, New Haven, Connecticut,
U.8.A.

(Signed) R. W. Brock.

Orrawa, June 6, 1910.
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GEOLOGICAL SURVEY, CANADA.

CONTRIBUTIONS T0 CANADIAN PALZAONTOLOGY.

VOLUME II.

CANADIAN FOSSIL INSECTS
By AntoN HANDLIRSCH.

5. Insects from the Tertiary Lake Deposits of the southern interior of
British Columbia, collected by Mr. Lawrence M. Lambe, in 1906

In the year 1906, during geological explorations in the southern
interior of British Columbia, Mr. Lawrence M. Lambe, of the Geolo-
gical Survey, collected a mumber of remains of Tertiary insects,
which were entrusted to me for investigation by Dr. A. P. Low, thien
Director of the Geological Survey. In presenting the result of my
study of these specimens—which have proved to be of unusual
scientific interest—I have, at the same time, to express my apprecia-
tion of the confidence implied by the placing of this work in my
jhands.

The entire collection comprises 73 examples: chiefly represented
by obverse and reverse impressions; these forms being distributed
among the systematic groups as follows:—

Orthoptera (Acridioidea), 1; Coleoptera, 4; Hymenoptera:
Ichneumonide, 1; Rhaphidioidea, 1; Diptera: Bibionide, b54;
Ptychopteride, 1; Tipulide, 2; Empide, 1; Hemiptera: Pentato-
mide, 1; Gerride, 1; Homoplera: Cercopide, 3; Insecta incerte
sedis, 6.

The number of species determined in ‘these groups is: 1, 4, 1, 1,
20,1,2,1,1,1, 2, 6, respectively. It is thus seen that in the majority
of species only one example of each is present, which is always the
case in so comparatively small a collection of fossil insects. Regard-
ing the preservation of this material, it is to be noted that, in rela-
tively many examples the body and extremities are still in associa-
tion; hence it may be concluded that the insects were entombed
at the spot where they met death, and that no transportation by
water took place. It is likewise noteworthy that with the exception
of one species of Gerris—which is not here considered as a water-
strider—all the specimens pertain to species furnished with wings;

1 Translated by Miss Lucy P. Bush, of New Haven, Connecticut, U.S.A.
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that no apterous larval form of any kind is present, and not a single
species living under the water. The question, therefore, is probably,
whether the deposits from which the insects come were laid down
‘tolerably far from shore, rather than whether they represent dis-
tinctly littoral sediments.

Including the Tertiary insects previously made known from
British Columbia—which for the sake of completeness are inserted
in my list—the species may be systematically divided in the follow-
ing manner:—

Orthoptera: Acridioidea. % Mastacing, 1.

Coleoptera: Carabidse, 1; Elaterids, 5; Buprestide, 3; Hydro-
philide, 1; Nitidulidee, 1; Tenebrionide, 1; Chrysomelids, 3;
Scarabside, 1. (Coleoptera incerte sedis, 3.)

Hymemnoptera: Ichneumonide.—Pimplinm, 4; Braconids, 2;
Formicide, 3.

? Odonata: % Libellulide, 1.

Raphidioidea: 1.

Neuroptera: Hemerobiids, 1.

Diptera: Orthorrhapha nematocera.—Mycetophilide, 5; Bibion-
idse, about 85; Ptychopterids, 1; Chironomidwe (several); Tipulide,
9. Orthorrhapka brachycera.—Asilidse, 1; Empide 1; Dolichopodidze,
1. Cyclorrhapha.—Borboridee (=Acalyptrate Muscide), 5; An-
thomyins, 2.

Hemiptera: Gerride, 2; Pentatomids, 2.

Homoptera: Fulgoride, 1 (? 2); Cercopidse, 12; Aphidids, 2 (in-
certe sedis, 1).

Insecta incerte sedis, 1.

It must necessarily prove difficult to judge of the age of given
deposits containing insect material, which comprises scarcely one
hundred species: many of which, at best, are inaccurately determined,
and are in need of critical revision. However, some definite clues
have already been obtained. Thus, it has been rendered conspicuous
that hitherto no representatives of the latest and most highly spe-
cialized groups of insects have been found. The aphids, muscids
sensu strictu, syrphids, rhynchophores, cecidomyids, lepidopters,
physopods, termites, forficulids, tarsids, chalcidids, ete., are either
absent or are only very feebly represented: as the lamellicorns, for-
micids, etec. All these groups have doubtless persisted since the
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Cretaceous; nevertheless in the early Tertiary they did not for a
long time attain that pre-eminence for which they were noted in the
late Tertiary, the Quaternary, and especially in recent times, where
they are distinetly dominant forms. In the early Tertiary they were
certainly also well represented in British Columbia; and if they are
lacking in the collections, this fact must in part be attributed to
accident, and in part to their still meagre numerical development at
that time., Moreover, this datum may also be accepted as proof of
the relatively high age of the beds in question. A further argument,
of perhaps greater significance, rests on the relatively strong repre-
sentation of groups of Old-world forms: as the elaters, buprestids
(which were numerous even in the Lias); the pimplids, belonging to
the most primitive apocrite hymenopters; the cercopids, which are
also of Jurassic age; also a form of Acrididee, which does not strictly
coincide with any of the recent subgroups; a rhaphidian in which
are found characters of both existing genera of this order, and
finally, a very primitive phycopterid, the representative of a family
existing to-day in a few surviving forms.

The Diptera clearly furnish the most reliable data. Of these
forms, the nematocerous Orthorrhapha with encephalous larvse; also
the above-mentioned phycopterid, as well as the chironomids, myceto-
philids, and bibionids, have a relatively strong representation, and
outnumber all other dipters threefold; while, to-day, these condi-
tions are exactly reversed. The bibionids were especially prominent,
and appear,to have formed the principal element of the fauna of that
time. They are exclusively represented by the genus Penthetria
(=Plecia), which throughout the world, at present, includes but few
more species than are comprised in the small collection under dis-
cussion. We shall, therefore, consider this group more carefully.

Forty-one examples (including those of Scudder) unquestionably
belong to the genus Penthetria, while 18 other imperfectly preserved
specimens—judging from their structure—may also be included here.
The number of species into which these 59 specimens are divided,
cannot be regarded as excessive if estimated at about 85; 20 species
having been determined from 80 very well-preserved examples.
Through the degeneration of one branch of the sector radii, the
closely allied genus Bibio is proved to be a form of later derivation,
which, however, appears to be entirely wanting. Which of these
genera is the older may be inferred from itheir geological distribu-
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tion in the Furopean Tertiary; for there occur in the early Tertiary
78 species of Penthetria, with only 28 in the late Tertiary. Bibio, on
the other hand, has only 20 species in the early Tertiary, and 29 in
the late Tertiary. The latter genus has not been found in the
American Tertiary, and with the exception of the form from British
Columbia, mentioned by Scudder—which may well be separated into
several species—Penthetria has hitherto been represented by only one
other early Tertiary species. Only 36 recent species of Penthetria
are known, while of Bibio there are 95. The occurrence of so dispro-
portionately large a number of Penthetrias in the Tertiary of British
Columbia contemporaneous with the absence of Bibio also indicates
that the beds in question belong to the early Tertiary, and are at
least Oligocene in age. The supposition is obvious that the genus
Bibio origin‘ated in the East, probably in Europe, and later found its
way to North America, the present geographical distribution of these
two genera being about as follows:—

Penthetria: Europe, 1; eastern Asia and Japan, 3; Fast India
and Malay Archipelago, 7; Australia, 5; South Afriea, 1; North
America, 2; Central America, 8, and South Ameriea, 16 species.

Bibio: Europe, 37; eastern Asia, 2; East India, etc., 2; Aus-
tralia, 6; Africa, 10; North Ameriea, 28; Central America, 7, and
South America, 8 species.

From these figures it will be seen that Penthetria, to-day, exists
principally in tropieal and sub-tropical countries; and in temperate
zones survives only in individual forms: one of these being the
single dwarf European species, Penthetria holosericea. Bibio, on the
contrary, is especially abundant in the temperate regions of North
America and Europe, but is sparingly represented in the south. So
much the more interesting, then, is the occurrence of such a large
series of fossil Penthetrias—the .representatives of existing thermo-
philous forms—in a latitude so high as is the region of the Similka-
meen river.

Not only in the Penthetrias, however, but also in Promastax, in
the numerous cercopids, and particularly in the huge Aphrophora
angusta mihi, Ricania, Scudder, etc., are found proofs of a warm
climate at that time.

These data, therefore, taken together, lead to the safe conclusion
that the Similkameen deposits are, at least, Oligocene in age.
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ORTHOPTERA. Acridioidea.
Promastox archaicus, gen. et. sp. nov. Fig. 1.
Locality: Horsefly mine, British Columbia, (July 20, 1906).
LML)

Tig. 1.—Promastex archaicus, Handlirsch. (C=Costa, Sc=Subcosta,
R =Radius, Rs==Sector radii, M =Media, Cu=Cubitus, 4=Anal.)

The apical portion of a front wing 18=m long, the entire length
of which may have been about 25™@, The breadth is about one-
fourth the length. The apical border is rounded off obliquely. The
anal area reaches scarcely more than half the length of the wing.
The precostal and costal areas are rather broad: the former extend-
ing about half the length of the wing. The subcosta lies near the
radius, and ends in the last quarter of the length of the wing. The
sector radii—which arises somewhat anterior to the middle of the
wing—draws toward the upper portion of the apical border; sends
off about four small twigs toward the anterior margin, and two
straight branches obliquely backward to the apical margin. The
media is separated from the radius by a rather broad space, and
sends off only one long curved branch to the posterior end of the
apical margin. The cubitus is likewise far removed from the media;
remains unbranched; makes a short curve toward the end of the
anal area, then follows close to the posterior margin almost to the
apical border. Between the cubitus and media no intercalary vein is
to be seen. Below the cubitus two simple veins are visible, which
reach only to the end of the anal area. From the radius to the first
anal vein, all interspaces are bridged over by distinct, rather irregu-
larly arranged cross-veins, between which a very delicate irregular
network may be made out.

This wing unquestionably belongs to a rather primitive acridioid
form. Similar venation is found in existing representatives of the
sub-family Acridiins, yet here the cubitus is always branched and
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the anal area is much longer. In its short anal area, this interesting
fossil best agrees with the Mastacine (sl.), in which the cubitus
also remains unbranched. The existing mastacines, however, exhibit
throughout much narrower precostal and costal areas, and a much
more regular intercalary venation, closer cross-veins, or only a com-
pact polygonal network; and nearly always an acutely truncated
apical margin. It iz a noteworthy fact that the fossil form is
especially distinguished from the recent mastacines by its more
primitive characters.

COLEOPTERA.

Of this order of insects, which, as far as the trustworthiness of
the identifications is concerned, is distinctly a discredit to paleeen-
tomology, a series of forms from British Columbia has been brought
to light, the interpretation of which lacks adequate support.

Carabide :—

Nebria paleomelas, Scudder. (Nicola river.)

Elateride :—

Cryptohypnus fierrestris, Scudder. (Nicola river.)
Limonius impunctus, Scudder. (Similkameen.)
Elaterites, sp., Scudder. (Similkemeen.)
Blateride —— Scudder. (Nicola river.)

Among the present fossils is also found an elater from Tulameen
river, right branch, 1} miles above Princeton. (Aug. 7, 1906.—L.M.L.)
A more accurate determination seems impossible.

Bugprestide :—

Buprestis sepulta, Scudder. (Nicola river.)
Buprestis saxigena, Scudder, (Nicola river.)
Buprestis tertiaria, Scudder. (Nicola river.)

Hydrophilide —

Cercyon ? terrigena, Scudder. (Nicola river.)
Nitidulide :— ’

Prometopia depilis, Scudder. (Quesnel.)
Tenebrionidem :—

Tenebrio primigenius, Scudder. (Ninemile ereek.)
Chrysomelide :—

Cryptocephalus punctatus, Scudder. (Similkameen.)

Galerucella picea, Scudder. (Ninemile creek.)

Microrhopala, sp., Chagnon. (Vancouver island.)
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Scarabeidem :—
Trox oustaleti, Scudder. (Ninemile creck.)

In the material under consideration, there are three species of
coleopters: not one of which have I been able to place in any family.
One from Tulameen river, opposite Vermilion cliff—(August 6, 1906.
LML.); one from Tulameen river, right branch, 1} miles above
Princeton—(August 7, 1906. L.M.L.); and one from Horsefly mine
—July 20, 1906. L.M.L.).

HYMENOPTERA.
Ichneumonide (Pimplaria) :—
Xylonomus lambei, sp. nov. Fig. 2.
Locality: Tranquille river—(July 5, 1906. L.M.L.).

A rather incompletely preserved female, which, without the an-
tennse, but including the distinetly well-marked ovipositor, is 18mm
long: and whose front wings exhibit a length of only 10mm, The
abdomen is one and one-half times as long as the thorax; measured
from its base, the ovipositor ig only a little more than two-thirds the
length of the abdomen, while its free projecting portion is less than

Pig. 2.—~Xylonomus lambei, Handlirsch.

.
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half the length of the abdomen: the latter joins the thorax with a
broad base. The front wings are relatively broad, and only a little
shorter than the thorax and abdomen together. The pterostigma is
very distinet, and tapers gradually; while the radial cell is sub-
crescentic in shape, terminating just above the apex of the wing, and
is nearly as long as the medial cell. The first discoidal and the first
cubital cells fuse in the normal way. The second (small) cubital
cell is open toward the third, that is, not shut off by a cross-vein.
The second discoidal cell is large, almost twice as broad as it is high,
and is separated from the third by a distinectly curved cross-vein.
The first of the submedial cells is twice as long as the second, and
equals the third in length. The vein which separates the first two is
distinetly oblique. The antennz are relatively robust; but are not
preserved in their entirety. Only one of the legs is to be seen: its
length indicating a front or middle member.
Scudder cites three Pimplas from British Columbia:—

Pimpla sazea, Scudder. (Quesnel.) Probably a Xylonomus.
Pimpla senecta, Scudder. (Quesnel.)
Pimpla decessa, Scudder. (Quesnel.)

Braconide :—
Calyptites antediluvianus, Scudder. (Quesnel.)
Bracon —— Scudder. (Similkameen.)
Formicide :—

Formica arcana, Scudder. (Quesnel.)
Dolichoderus obliteratus, Scudder. (Quesnel.)
Aphanogaster longeva, Scudder. {Quesnel.)

ODONATA.

Of this group, only one specimen from Quesnel has been brought
to light. This was doubtfully regarded by Scudder as the head of a
libellid—? Diplax.

RHAPHIDIOIDEA.
Archiinocellia oligoneura, gen. et sp. nov. Figs. 8, 4, and 5.
Locality: Opposite Horsefly mine—(July 21, 1906. L.M.L.).

Only the superimposed apical portions of a front and hind wing
are distinetly preserved: and not without considerable pains was
success attained in making out what pertains to each wing. This
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analysis shows, with great probability, that the fossil indicates a new
genus.

Fig. 8.—Archiinocellia oligoneura, Handlirsch. Front and hind wings
in situ.

This well-preserved specimen is about 7™ long, and permits the
assumption that the total length of the wing was from 12 to 14™m,
The costal area is not preserved. The pterostigms, together with the
apex of the wing, are injured, and it cannot be determined with
certainty whether cross-veins were present in the former. In the
subcostal area of each wing there lies proximally from the stigma a
cross-vein, which, judging from its position, cannot correspond to the
cross-vein occurring near the base of the wing in recent species of
Rhaphidia; but to the more distally situated cross-vein in the wing
of the genus Inocellia. The sector radii arises rather near the base
of the wing, and forms a large fork, the branches of which again
divide into three branchlets. Between the sector and radius there
are only two cross-veins; the first of which lies just below the furca-
tion, and the second directly posterior to the second branching; while
in all known recent species of Inocellia three cross-veins are present,
the first of which is placed proximally from the large fork. As in
most species of the genus Rhaphidia, only two closed cells lie between
the radius and its sector. In the large fork of the sector there is also
a cross-vein. The media is connected with the sector radii by three
cross-veins, the second of which in the front wing is situated distally
from the large furcation of the sector, but in fthe hind wing is
anterior to this fork. The trunk of the media terminates in a short
‘bifurcation, the branches of which always dichotomize only once.
'The second long main branch of the media, which originates just

3337—2
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above the origin of the sector radii, is connected with the trunk by
only two cross-veing; so that only two closed cells are developed—as
m many species of the genus Raphidia. In recent species of Ino-
cellia there is always one more cross-vein here, and, therefore, one
more cell also present. In general, these two main branches of the
media divide into two secondlary branches only, each of which ter-
minates in a fork, Behind these two cells, which lie between the two
main branches of the media, that is, behind the first one, and
posterior to the second main branch, there is still another cell; but
I am unable to state with certainty whether this lies between the
second and a third branch of the media, or between the latter and the

cubitus. The former case is characteristic of Inocellia; the latter of
Raphidia.

M

Fig. 4.—~Archiinocellia oligoneura, Handlirsch; front wing. (R=
Radius, Rs=Sector radii, M =Media.)

—

Fig. 5.—Archiinocellia oligoneura, Handlirsch; hind wing.

Since there is nothing to be seen of the head, it cannot be deter-
mined whether or not ocelli were present. Nevertheless, if T were to
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place this interesting fossil in the genus Inocellia, this course would
be suggested chiefly by the presence of the distal subcostal cross-vein,
In any event, it should be noted that here characters of both recent
raphidian genera are mingled. This fact will probably warrant the
establishment of a new genus; especiallyl as the fossil form described
by Scudder cannot be admitted in the recent genera.

¢ Raphidia’ erigena, Hazen, from the lower Oligocene of Europe
(amber), is a typical Inocellia. On the other hand, it seems to me
that ‘ Inocellia’ veterana, Scudder, from the Miocene of Florissant,
represents a distinet genus, which is characterized by the much
greater development and ramification of the sector radii, by the
much more numerous cross-veins, and consequently by the far
greater number of cells; hence, for this genus I propose the name
Dictyoraphidia. ¢ Inocellia’ tumulata, Scudder, from Florissant,
appears to be most closely allied to the new form above described;
but is distinguished by a somewhat more profuse branching of the
sector and by three cells between the radius and sector. ¢ Raphidia?’
trangquilla, Scudder, from Florissant, may also be a form most nearly
related to fumulata; for it distinctly shows the distal cross-vein in
the subcostal arela, and likewise three cells anterior to the sector.

Regarding ¢ Inocellia’ somnolenta, Scudder, from Florissant, I
can express no opinion without having seen the original; for in the
drawing the venation of the superimposed wing is not sharply de-
fined. A definite opinion concerning the unfigured ¢ Inocellia’
eventa, Scudder, from Florissant, must likewise be withheld; yet
from Scudder’s statements relative to its great similarity to tumu-
lata, Scudder, one may conclude thiat it also belongs to the same
group as the latter form.,

Should these views be confirmed, it will probably become neces-
sary to establish new genera for these complex extinect species, which
are intermediate between the two recent genera; hence, for the form
above described Y propose the name Archiinocellia, and for the others
mentioned I suggest the name Archiraphidia.

In addition to the foregoing forms and a larva from the amber,
only one other has become known—Megaraphidia elegans, Cockerell,
from Florissant, which is undoubtedly a well-founded genus. Present
knowledge of the fossil raphidians may, therefore, be expressed as

follows :— e

Yot

3337—2%
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Megaraphidia elegans, Cockerell.
Dictyoraphidia veterana, Scudder.
Archiinocellia oligoneura, Handlirsch.
Archiraphidia tumulata, Scudder.
2Archiraphidia tranquilla, Scudder.
2Archiraphidia eventa, Scudder.
Inocellia ertgena, Scudder.
2nocellia somnolenta, Scudder.

. !Raphidia (larva), Menge.

Thus, it may be seen that in organization as well as in number
of forms the raphidians were far more fully developed in the Ter-

tiary than at present, which shows that this group has become
decidedly retrogressive.: ’

NEUROPTERA.
Hemerobiide :—
Bothromicromus lachlani, Scudder. (Quesnel.)

DipTERA.

Mycetophilide :—
Sciara deperdita, Scudder. (Quesnel.) ' ‘
Boletina sepulte, Scudder. (Quesnel.)
Brachypeza abita, Scadder. (Quesnel.)
Brachypeza procera, Scudder. (Quesnel.)
Trichonta dawsoni, Scudder. (Quesnel.)

Bibionide :—
Penthetria angustipennis sp. nov. Fig. 6.
Locality : Horsefly mine—(July 20, 1906. L.M.L.).

Fig. 6.—Penthetria angustipennis, Handlirsch. (R=Radius, Bs=
Sector radii, M =Media, Cu=Cubitus.

Only one wing is distinetly preserved. Thisc has a length of 8™m,
and is three and two-tenths times as long as broad, with a nearly
straight costal border. At scarcely more than six-tenths the length
of the wing, the radius fuses in the anterior margin in a gentle
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curve. The sector arises at one-fourth the length of the wing, and
in half its own length bifurcates almost exactly below the termina-
tion of the radius; the ‘anterior branch is arcuate, and fuses in the
anterior margin equidistant from the radius and the posterior
branch. The radiomedial cross-vein stands midway between the
origin and bifurcation of the sector. The media forks almost exactly
in the centre of the wing. The cubitus furcates just below the first
fourth of the length of the wing; its posterior branch reaching nearly
to the centre, and its anterior member extending two-thirds the
length of the wing. The radiomedial eross-vein is situated only a
little nearer to the fork of the media than to the mediocubital cross-
vein.

Penthetria pulla, sp. nov. Fig. 1.
Locality: Tulameen river, opposite Vermilion cliffi—(August 6,
1906. L.M.L.).

Fig. 7.—Penthetria pulla, Handlirsch.

Both wings are well preserved, 822 long-—three times as long as
broad—and with a distinctly curved ‘anterior margin. The radius
extends seven-tenths the length of the wing, its sector arising at
about one-third of the wing’s length, and forking just above half its
own length directly anterior to the termination of the radius; its
anterior branch is slightly arcuate, and fuses immediately below the
first third of the distance, between the radius and the posterior
branch. The radiomedial cross-vein is situated distinctly nearer to
the furcation than to the origin of the sector. The media dichoto-
mizes just below (distally) the middle of the wing, its branches being
very much extended and strongly divergent. The cubitus forks at
about the first fourth of the length of the wing, its posterior gently
curved branch reaching nearly half the length of the wing, and its
anterior branch extending about three-fourths the length. The



106 CONTRIBUTIONS TO CANADIAN PALEONTOLOGY

radiomedial cross-vein is more than twice as far removed from the
mediocubital cross-vein as from the bifurcation of the media.

Close to the specimen here deseribed lies 2 second, the wings of
which are too indistinet to permit of identification. They correspond
in gize.

Penthetria brevipes, sp. nov. Fig. 8.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,

1906. L.M.L.).

Na "\‘/{‘//

Fig. 8.—-Penthetria brevipes, Handlirsch.

An imperfectly preserved specimen, with superimposed wings—
about 7.5™® in length-—which exhibit a rather strongly curved an-
terior margin, and are about two and eight-tenths times as long as
broad. The radius extends more than six-tenths the length of the
wing, and its sector bifurcates directly sbove the termination of the
radius; its anterior branch does not approach so near to the radius
as in P. pulla, and fuses about midway between the radius and the
second branch of the sector.

The legs appear to have been very short.

Penthetria pictipennis, sp. nov. Figs. 9, 10, and 11.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.).

Pig. 9.—Penthetria pictipennis, Handlirsch.
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A beautifully preserved wing, 12™=m in length, three times as long
as broad, with opaque borders along the veins. The apex of the wing
is sub-acute, the anterior and posterior margins being about equally
curved. At about seven-tenths the length of the wing, the radius
fuses in the margin in a rather strong curve. The sector originates
at about one-fourth the length of the wing and bifurcates at about
half its own length, and directly above the termination of the radius.
The superior branch presents a nearly sigmoid curve, fusing in the
margin midway between the posterior branch and the radius. The
radiomedial cross-vein is sitwated distinctly nearer to the bifureation
than to the origin of the sector. The media divides in the apiecal
half of the wing, its branches being strongly arcuate but not widely
divergent. The cubitus draws toward the posterior margin in a
relatively steep but gentle curve, its anterior branch fusing some-
what distally from the middle of the wing, while its posterior branch
meets the margin at just two-fifths the length of the wing. Close
behind the cubitus, and mnearly parallel with it, runs a distinet
fold, and farther on is a simple .anal vein. The mediocubital vein
lies more than twice ‘as far above the radiomedial vein as the latter
is anterior to the bifurcation of the media.

Fig. 10.—Pentheiria ? pictipennis, Handlirsch.

To this species probably belongs a second specimen from the right
branch of the Tulameen river, 1} miles above Princeton (August 7,
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1906). There is also an example from Quilchena (July 31, 1906), in
which slight differences in detail may be recognizeéd; but which
probably cannot be separated specifically from P. pictipennis. Both
specimens are quite too imperfectly preserved to admit of exact iden-
tification. The form from Quilchena exhibits a stout body greatly
overhung by the wings, relatively short robust femora, but in the
hind legs very long tibiz.

=

e

Yig. 11.—Penthelria ? pictipennis, Handlirsch.

Penthetria elatior, sp. nov. Fig. 12.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. LM.L.).

A remarkably Iarge form, with wings 14™® in length, slightly
cambered in shape, and about three times as long as broad. The
radius proceeds toward the anterior margin in a gentle curve and
extends about seven-tenths the length of the wing. The sector
originates at about one-fourth the length of the wing, and dichoto-
mizes somewhat below half its own length, and directly above the
termination of the radius. The anterior branch is strongly arcuate,
long, and fuses in the anterior margin midway between the radius
and the posterior branch of the sector. The radiomedial cross-vein
is situated exactly between the origin and the furcation of the sector,
immediately above the middle of the wing. The media bifurcates
exactly in the centre of the wing. The cubitus takes a relatively
oblique course toward the posterior margin, so that its posterior
branch scarcely reaches beyond two-fifths the length of the wing.
The mediocubital cross-vein is situated twice as far above the radio-
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medial cross-vein as the latter is anterior to the branching of the
media.

Fig. 12.—Penthetria elatior, Handlirsch.

In addition to the wing, there is an abdomen preserved, which is
about 9@™ in length and from 4 to 5®® in width. There are also a
few fragments of legs, indicating that these organs were moderately
long and relatively slender.

Penthetria reducta, sp. nov. Fig. 13,
Locality : Horsefly mine—(July 20, 1906. L.M.L.).

Fig. 18.—Penthetria reducta, Handlirsch.

A wing 8.50% in length, with fairly straight anterior border and
arcuate posterior margin. The breadth compared to the length is as
1:2.7. The radius extends seven-tenths the length of the wing; its
sector originates at about the first third of the length of the wing,
bifurcates at exactly half its own length, and is very markedly sig-
moid in curvature. The anterior branch is long, and fuses in the
margin at the first third of the distance between the radius and the
posterior branch of the sector. The radiomedial cross-vein is situated
about at the termination of the middle third of the distance between
the origin and bifurcation of the sector, immediately below the
middle of the wing. The media dichotomizes quite a distance
posterior to the centre of the wing, its branches being distinetly
divergent. The cubitus bifurcates at one-third the length of the
wing, and its posterior member proceeds in a strong curve to the
lower margin, which it meets at half the length of the wing. The
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mediocubital cross-vein is situated more than three times as far
above the radiomedial cross-vein as is the latter anterior to the furca-
tion of the media. Directly below the cubitus and parallel with it
runs a distinet fold. Still farther below may be seen the basal
portion of a strongly curved anal vein.

A second wing lies on the same slab. It is not so Well preserved
as the specimen here described, yet undoubtedly belongs to the same
individual.

Penthetria falcatula, sp. nov. Fig. 14.
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.1.).

\

Fig. 14.—Penthetria falcatule, Handlirsch.

A distinctly cambered wing 11™™ in length, the breadth and the
length being in the proportion of 1:2.6. The radius stretches seven-
tenths the length of the wing, and is but slightly curved; its sector
springs off anterior to the first third of the length of the wing, bifur-
cates at half its own length, and is distinctly arcuate. Its anterior
branch is moderately long, curved, and fuses in the margin directly
below the first third of the space between the radius and the posterior
branch of the sector. The radiomedial cross-vein is situated midway
between the origin and bifurcation of the sector, and immediately
above the centre of fhe wing. The media dichotomizes a short
distance below the middle of the wing, and forms two widely diverg-
ing branches. The cubitus forks at one-third the length of the wing,
and its posterior branch proceeds in a broad curve toward the lower
margin, where it fuses somewhat anterior to half the length of the
wing., A distinctly curved anal vein is present. The mediocubital
cross-vein is twice as far from the radiomedial cross-vein as is the
latter from the furcation of the media.
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Penthetria fragmentum, sp. nov. Fig. 15.
Locality: Horsefly mine—(July 20, 1906. L.M.L.).

Fig. 15.—Penthetria fragmentum, Handlirsch.

A portion 7™ long from the middle of a wing about 11®® in
length, the form of which was ap.parently rather elliptical; its
breadth and length were about in the proportion of 1:2-8. The
radius is nearly straight, and appears to extend somewhat beyond
seven-tenths the length of the wing. The sector arises immediately
posterior to the first third of the length of the wing and is distinectly
arcuate. The radiomedial cross-vein is situated about the middle of
the length of the wing and also midway between the origin and
bifurcation of the sector. Quite a distance distally beyond the centre
of the wing, the media divides into two apparently widely divergent
branches. The moderately curved posterior branch of the cubitus
reaches beyond half the length of the wing, while the anterior branch
is remarkably straight. The mediocubital cross-vein is situated
twice as far above the radiomedial cross-vein as is the latter anterior
to the bifurcation of the media. The first anal vein is nearly parallel
with the cubitus.

Penthdtria nana, sp. nov. Figs. 16 and 17.
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. LM.L.).

Fig. 16.—-Penthetria nana, Handlirsch.
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An insect 8™@ in length, with rather long, slender legs and a
relatively large head. The length of the wing is 8™m; its form is
subelliptical, with very broadly rounded apical margin. The ratio
of the breadth to the length is as 1:2.8. The radius extends rather
more than seven-tenths the length of the wing, and terminates in a
gentle curve. The sector radii arises within the first third of the
length of the wing and dichotomizes directly above half its own
length. Tts anterior branch is relatively short, strongly curved, very
widely divergent, and fuses in the margin at one-third the distance
between the radius and the secqnd branch of the sector. The media
branches distally below the middle of the wing into two widely diver-
gent members., The cubitus is much curved at the beginning, but
its two branches slope without marked curvature to the posterior
margin. The mediocubital eross-vein is situated one and one-half
times as far above the radiomedial cross-vein as is the latter anterior
to the bifurcation of the media.

Fig. 17.—Penthetria nana, Handlirsch.
A second, less well-preserved specimen from the same locality
undoubtedly also belongs to this species.

Penthetria separanda, sp. nov. Fig. 18
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.).

s

Fig. 18.—Penthetria separanda, Handlirsch.
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A wing 199 in length, whose breadth to the length is in the pro-
portion of 1:2.7. The greatest width is somewhat distal to the
middle of the length of the wing. At its beginning the anterior
margin runs off straight, but bends sharply downward in the terminal
third. The posterior border is symmetrically curved. The radius
extends slightly beyond seven-tenths the length of the wing, and
terminates in a strong retroflex forward curve. The sector springs
forth close to the first third of the length of the wing, and is dis-
tinctly arcuate. Its bifurcation takes place at half its own length,
and the strongly curved anterior branch follows in the same direc-
tion as the posterior branch, reaching the anterior border exactly
midway between the radius and the posterior branch. The radio-
medial cross-vein is situated somewhat nearer to the furcation than
to the origin of the sector, and just distal to the middle of the wing.
The media divides quite a distance below the middle of the wing;
its anterior branch is symmetrically curved, and at the end converges
toward the nearly straight posterior branch. The trunk of the
cubitus and its posterior branch proceed in a gentle uniform curve
toward the posterior margin, which they meet at half the length of
the wing. The anterior branch is slightly curved. The mediocubital
cross-vein is situated not quite twice as far above the radiomedial
cross-vein as is the latter anterior to the bifurcation of the media.
The fold follows close to the cubitus. The first anal vein is slightly
divergent, and at its base the remnant of a second anal vein may be
seen.

This wing is especially well preserved, the base, with the typical
cross-veins between the costa, radius, and media being distinctly

.visible. An anal Iobe, with opaque borders along the veins, is also
to be seen.

Penthetria pulchra, sp. nov. Fig. 19.

Locality: Tulameen river, right bank, one mile above Prince-
ton—(August 7, 1906. L.M.L.).

e

Fig. 19.—Penthetria pulchra, Handlirsch.
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This wing is 18™m in length. The ratio of the breadth to the
length is as 1:2.7. In form, it departs slightly from P. separanda,
since the greatest width lies in the middle of the wing, the anterior
margin is not so strongly curved downward, and the basal portion is
not so much reduced. The radius extends scarcely seven-tenths the
length of the wing, and at the end shows only a very slight curva-
ture. The sector arises just above the first third of the length of the
wing and is very gently curved, bifurcating somewhat beyond half its
own length; its anterior branch is strongly arcuate, rather long, and
fuses in the margin rather nearer to the posterior branch than to the
end of the radius. The radiomedial cross-vein lies nearer to the fork-
ing than to the origin of the sector, and exactly in the middle of the
wing. A little below the middle of the wing, the media separates
into two distinetly eurved divergent branches. The cubitus with its
two branches, which curve strongly downward, does not reach quite
half the length of the wing. The mediocubital cross-vein is situated
rather more than twice as far above the radiomedial cross-vein as
the latter is above the forking of the media. The simple anal vein is
slightly less curved than the cubitus. The wing appears to have been
very opaque in the costal region. )

Penthetria avunculus, sp. nov. Figs. 20 and 21.
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.). -

—

—
e
-

Fig. 20.—Penthetria avunculus, Hapdlirsch.

There are two examples of this species, both rather imperfectly
preserved. This form appears to be rather similar to P. nana; but
seems to have had a more robust body and a smaller head, differences
that perhaps may be interpreted as sexual. If the forms were to be
separated, the distinction would rest solely on a difference in the
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neuration of the wings. The latter are 8.5™™ long, broadly rounded
at the apex, and somewhat narrower in the basal than in the apical
portion. The breadth is to the length as 1:2.6. In the apical half
of the wing, the anterior margin curves strongly downward. The
radius runs out nearly straight, and extends scarcely seven-tenths
the length of the wing. The sector arises immediately above the
first third of the length of the wing, and at about half its own length
divides into two branches, the anterior of which bends upward in a
nearly sigmoid curve, while the posterior is broadly arcuate, so that
both branches are strongly divergent, and take quite different direc-
tions.

Fig. 21.—Penthetria avunculus, Handlirsch.

Penthetria avus, sp, nov. Fig. 22.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.).

This wing is 10™® long, the breadth to the length being about as
1:2.6. The anterior margin is strongly curved, the apex not broadly .
rounded. Toward the end the radius is slightly bent, and reaches
seven-tenths the length of the wing; its sector issues just below the
first quarter of the length of the wing, is distinetly sigmoid, and forks
quite a distance above half its own length. Its rather long anterior
branch is not widely divergent, and follows a course similar to that
of the posterior branch, fusing about midway between the radius and
the posterior branch of the sector. The radiomedial cross-vein is
about twice as far removed from the origin as from the furcation of
the sector, and lies somewhat above half the length of the wing.



116 CONTRIBUTIONS TO CANADIAN PALEONTOLOGY

-Somewhat distally below the middle of the wing, the media furcates
into two slightly ‘divergent branches. The posterior branch of the
cubitus passes to the lower margin in a steep curve, not reaching the
centre. The mediocubital cross-vein is situated two and a half times
as far above the radiomedial cross-vein as is the latter above the fork

Fig. 22.—Pentheiria avus, Handlirsch.

of the media. Directly below the cubitus and parallel with it runs a
fold. The first simple anal vein diverges moderately from the cubitus.

Penthelria lambet, sp. nov. Fig. 23.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. LM.L.).

A subelliptical wing 11™™® long, whose breadth is to its length in
the ratio of 1:2.5. The radius is nearly straight, and stretches
quite beyond seven-tenths the length of the wing. Its sector springs
off at one-fourth the length of the wing, is strongly sigmoid, and
bifurcates in half its own length. Its anterior branch is distinetly
curved, and fuses in the margin midway between the radius and the
posterior branch of the sector. The radiomedial cross-vein is farther
removed from the origin than from the fork of the sector, and lies
almost precisely in the middle of the wing. Just below half the
length of the wing, the media separates into two moderately diver-
gent branches. The cubitus with its posterior branch forms a gentle

Fig. 23.—Penthetria lambei, Handlirsch.

curve, and strikes the posterior margin at half its length. The medio-
cubital vein lies three times as far above the radiomedial cross-vein
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as does the latter above the forking of the media. The first anal
vein runs nearly parallel with the cubitus.

Penthetria ovalis, sp. nov. Fig. 24.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.).

A subelliptical wing 10m= long, the breadth and length of which
are in the proportion of 1:2.4. The radius takes a nearly straight
course, and reaches seven-tenths the length of the wing. Its sector
originates at one-fourth the length of the wing, and is very gently
arcuate. It dichotomizes in half its own length, and the anterior
branch makes a strong curve, is widely divergent, and fuses in the
margin midway between the radius and the posterior branch of the
sector. The radiomedial cross-vein is situated much nearer to the

Fig. 24.—Penthetria ovalis, Handlirsch.

bifurcation than to the origin of the sector and is directly above the
middle of the wing. Exactly in the centre of the wing the media
separates into two long moderately divergent branches. The posterior
branch of the cubitus is very much curved, and strikes the posterior
border in the centre. The mediocubital cross-vein is more than three
times as far removed from the radiomedial cross-vein as is the latter
from the forking of the media. Immediately below the cubitus and
parallel with it runs a fold, and farther below a divergent anal vein
is clearly seen. The entire wing appears to have been uniformly
opaque.

Penthetria transttoria, sp. nov. Fig. 25.
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.).
This specimen exhibits an entire insect, the body of which is very
much crushed, yet it is possible to make out that the thorax and
abdomen were relatively robust, while the legs were slender. The

wings are 10m long, and are well preserved. They show a rather
3337—38
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strongly-curved anterior margin, and a still more arched posterior
border. Their breadth and length are in the ratio of 1:2.8. The

Fig. 25.—Penthetria iransitoria, Handlirsch.

radius is nearly straight, and reaches more than seven-tenths the
length of the wing. The sector arises immediately below the first
fourth of the length of the wing, is gently arcuate, and just distal to
half its own length sends off an oblique indistinct anterior branch
toward the end of the radiuws. The radiomedial cross-vein lies in the
centre of the wing, and nearly twice as far from the origin as from
the bifurcation of the sector. Quite a distance below the middle of
the wing, the media separates into two strongly divergent branches.
The cubitus is relatively gently curved, and with its posterior branch
reaches the middle of the posterior margin. Behind it may be seen
a distinet divergent fold and an equally divergent anal vein. The
mediocubital vein is situated twice as far above the radiomedial vein
as ig the latter above the furcation of the media. In the costal region
the wing was very opaque.

Penthetria canadensis, sp. nov. Fig. 26.

Locality: Tulameen river, opposite Vermilion cliffi—(August 6,
1906. L.M.L.).

This form consists of two wings pertaining to one individual.
The wings are 10™® long, with slightly arched anterior border, and
strongly curved posterior margin. The breadth and the length are
in the proportion of 1:2.2. The radius curves gently toward the
anterior margin, and extends seven-tenths the length of the wing.
Its sector springs forth just below the first fourth of the length of
the wing, and separates into two branches directly above half its own
length; the anterior of these is strongly and simply curved, is widely
divergent, and strikes the margin decidedly nearer to the radius than
to the posterior branch. The latter is strongly curved. The radio-
medial cross-vein lies somewhat above the centre of the wing, and
only half as far from the furcation as from the origin of the sector.
Just below the middle of the wing the media divides into two
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strongly divergent branches. With its posterior branch the cubitus
forms a steep downward-trending curve, which strikes the posterior
margin above the centre. Immediately behind the cubitus and

Pig. 26.—Penthetria canadensis, Handlirsch.

parallel with it runs a fold; and farther on, but likewise parallel
with the cubitus, the anal vein proceeds to the posterior margin. The
mediocubital vein is situated fully twice as far above the radio-
cubital cross-vein as is the latter above the fork of the media. In
the costal region this wing 'also shows very strong pigmentation.

Penthetria curtula, sp. nov. Fig. 27.

Locality : Horsefly mine—(July 20, 1906. L.M.L.).

A wing 8™ long, whose breadth and length are in the proportion
of 1:2. The anterior margin is gently curved, while the posterior
border is strongly arcuate. The nearly straight radius extends not
quite seven-tenths the length of the wing. The sector issues just
above the first third of the length of the wing; while above its bifur-
cation—which occurs in half its own length—it forms an obtuse
angle, and then a flat curve. The anterior branch is remarkably short,
widely divergent, and fuses in the margin nearer to the radius than
to the posterior branch. The radiomedial cross-vein is equidistant
from the forking and the origin of the sector, and lies somewhat
above the middle of the wing. Somewhat below the middle of the

Fig. 27.—Penthetria curtula, Handlirsch.

wing, the media separates into two moderately divergent branches.
The cubitus slopes downward in a fairly steep curve, and with its
3337—83}
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posterior branch strikes the lower margin about in the centre. The
first anal vein is strongly divergent. The mediocubital cross-vein is
only one ‘and one-half times @s flar removed from the radiomedial
cross-vein as this is from the bifurcation of the media. The wing
sypears uniformly transparent, and only on the anterior border some-
yvhat opaque.

Penthetria dilatata, sp. nov. Fig. 28.
Locality: Horsefly mine—(July 20, 1906. L.M.L.).

A remarkably broad wing 10®® long, with slightly curved anterior
margin and strongly arcuate posterior border. The brdadth to the -
length is as 1:1.9. The radius, which bends slightly forward at the
end, extends beyond seven-tenths the length of the wing. The sector
arises just above the end of the first third of the wing’s length, and
is strongly sigmoid in curvature. It dichotomizes in half its length
into widely divergent branches: the anterior of which is gently
curved, land fuses in the margin midway between the radius and the

" Fig. 28.—-Pentheiria dilatata, Handlirsch.

posterior branch of the sector. The radiomedial cross-vein lies some-
what farther from the origin than from the furcation of the sector
and just above the middle of the wing. Somewhat below the centre
of the wing the media divides into two strongly divergent branches.
The cubitus with its posterior branch falls off abruptly but in i
gentle curve toward the posterior border, which it strikes some
distance above the centre. Behind the cubitus runs a parallel fold,
and farther on 2 simple slightly divergent anal vein. The medio-
cubital vein lies one and one-half times as far above the radiomedial
eross-vein as is the latter above the forking of the media. The costal
region is densely opaque.
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Penthetria platyptera, sp. nov. Fig. 29.

Locality: Horsefly mine—(July 20, 1906. L.M.L.).

A large very heavily built insect, with broad wings of subellip-
tical form, slightly curved 'anterior margin, and strongly arched
posterior border, and with broadly rounded off apex. The radius
extends seven-tenths the length of the wing and is only very gently
curved. Its sector issues at the termination of the first third of the
length of the wing, is very gently arcuate, and bifurcates in half its
own length. The anterior branch is 'not widely divergent, lalthough
it is strongly curved and relatively long, and fuses in the margin
equidistant from the radius and the posterior branch. The radio-
medial cross-vein is situated some distance below the centre of the
wing and three times hs far from the base as from the fork of the
sector. The media forms a relatively short but widely divergent
bifurcation. The cubitus is very strongly curved, but fuses in the
posterior margin just below the middle. The anal vein dichotomizes
in half its own length. The mediocubital cross-vein is somewhat
more than twice as far removed from the radiomedial cross-vein as
is the latter from the furcation of the media. The entire wing is
strongly pigmented, and is especially. opaque toward the anterior
margin,

[ S ——"'
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Fig. 29.—Penthetria platyptera, Mandlirsch.

In addition to the foregoing species, which comprise 24 examples
in all, there are 12 other specimens in the collection that undoubt-
edly belong in the genus Penthetria, yet are too imperfectly pre-
served to render the species sufficiently characteristic for identifica-
tion. Eighteen other examples are certainly bibionids, and it is
highly probable that all belong to the genus Penthetria, so that of
the whole number of 73 insects, 54 may pertain to this bibionid
genus. Only one form belonging to this family was hitherto known
from thik region, namely, Penthetria similkameena, Scudder, from
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the Similkameen river. It is thought, however, from what is revealed
by the description and illustration, that several species are included
under this name.

Ptychoptevid :—

Etoptychoptera tertiaria, gen. et sp. nov. Fig. 80.

Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. LM.L.).

A portion of a wing 12™" long, the entire length of which may
have been about 14™®, The anterior border is nearly straight, while
the apical and posterior margins are distinctly rounded. The costa,
subcosta, and radius lie very close to each other and are nearly
parallel. The subcosta extends almost two-thirds the length of the
wing 'and fuses in the costa. The radius continues nearly to the
apex of the wing and fuses unbranched in the apical margin. Tts
sector originates quite near the base of the wing, and at one-third
the length of the wing it separates into two widely divergent trunks,
the anterior of which forms a long terminal fork, while the posterior
branch divides into two short twigs, so that four branchlets are
present. The media takes its course nearly through 'the centre of

Fig. 30.—Etoptychoptera tertiaria, Handlirsch. (Sc=Subcosta, B=
Radins, Rs=Sector radii. M=Media, Cu=Cubitus, 4=Anal.)

the wing, and at one-third the wing’s length it furcates into two
main branches, the anterior of which is slightly arcua'te and is par-
allel with the posterior branch of the sector; it fuses at the end of
the posterior margin, and, if I mistake not, forms 'a short terminal
fork. The posterior branch of the media, however, isues obliquely
toward the anterior branch of the cubitus, with which it unites
nearly at right angles; after a short common course these again
separate, the posterior branch of the media curving toward the
posterior margin and forming a short bifurcation, while the anterior



Fandlirsch] CANADIAN FOSSIL INSECTS 123
branch of the cubitus proceeds in its original direction. The pos-
terior branch of the cubitus bends at an obtuse angle above the
furcation, and fuses dlose to the first anal vein, which is gently
curved. The second anal vein is slightly sigmoid in curvature. To
all appearance this wing was transparent, the veins having opaque
borders.

This fossil is of the greatest interest, since it departs essentially
from all known recent and extinet ptychopterids, and exhibits very
primitive characters. Thus, the radius with its sector is especially
conspicuous, being still at the same stage as is found in the Liassic
eoptychopterid Eolimnobia geinilzi, Handlirsch. Notwithstanding
its transient fusion, the media, also, is much more primitive than in
the recent genera Ptychoptera and Bittacomorpha; yet not more so
than in Macrochile spectrum, Low, from ‘the amber, or in the recent
but also very ancient forms, Tanyderus ‘and Protoplasa. The media
agrecs best with the Liassic Proptychoptera liasina, Handlirsch. The
development of the two anal veins is likewise very primitive.

Chironomide :—
In the year 1877, Scudder mentioned some chironomids from
Quesnel without deseribing them.

Tipulide :—
Tipula tulameena, sp. nov. Fig. 81.
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. L.M.L.).
A wing at least 9™ in length, about three times as long as broad,
with a rather obliquely truncate apical border. The sector radii~

1

—z G
Fig. 31.—Tipula tulameena, Handlirsch. (Rs=Sector radii, M 1, 2, 3=
Media, Cu 1, 2=Cubitus.)
arises about the middle of the length of the wing, and forms two
normal branches. The media bifurcates in the usual way: its an-
terior branch is divided, and above the forking it unites with the
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simple posterior branch by mdans of an obligue cross-vein, so that
the typical irregularly pentagonal cell results. With its anterior
branch—which is bent almost at right angles—the long, nearly sig-
moid cubitus comes in contact with the posterior branch of the
media, and with its own posterior branch extends close to the first
anal vein. The normal opaque spot in the radial region is very
large, and other more opaque places appear to have been present in
the medial and cubital regions,

Of the species of Tipula from Florissant made known by Scudder,
T. maclures and T. tartari approach the nearest to similar marking;
yet the correspondence is not so close that an identification eould be
ettempted. i

In addition to the foregoing species, there is in the collection an
indeterminable tipulid from Tulameen river.

Asilide ;—
In 1879, a form belonging to this family wsas cited by Scudder
from British Columbia, but was not characterized.

Empide—

Microphorus defunctus, sp. nov. Figs. 32 and 33.

Locality: Tulameen river, opposite Vermilion clif—(August 6,
1906. LM.L.).

A very small form, the body of which is scarcely more than 4mm
in length, with wings 4™ long, the breadth and length being in the
proportion of 1:2.3. The neuration can be made out only with great
difficulty, but with ‘the exception of the cubitus, which is not yet so
strongly reduced, it appears to be rather similar to that of recent
species of Microphorus.

The radius stretches about three-fourths the length of the wing;
its sector arises very near the base, and just below its origin sepa-
rates into two characteristic nearly straight branches. The media
bifurcates approximately at the same distance as the sector; its
anterior branch takes a nearly straight course, while the posterior
branch slopes obliquely downward to unite with the anterior branch
of the cubitus, then separating from the latter it proceeds obliquely
toward the anterior branch of the meldia, with which it is connected
by a cross-vein, finally bending &t an obtuse angle toward the apical
border. Thus is formed the characteristic medial cell, which extends
two-fifths the length of the wing, is irregularly pentagonal, and
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whose length is more than three times its height. The trunk of the
cubitus reaches not quite a third the length of the wing; its branches
diverge in opposite directions, so that they form an angle of 180°
with the trunk., The posterior branch slopes obliquely backward
toward the base of the wing, is somewhat shorter than the free
portion of the anterior branch, and strikes the nearly straight anal
vein about in the middle.

Fig. 32.—Microphorus defunctus, Handlirsch.

The abdomen is much narrower than the rebust, highly arched
thorax, and at most is half as long again as the latter. The head is
short and broad, but is not easily made out. Two legs ‘are preserved
(? hind legs). Their femora are normal, have a little more than two-
thirds the length of the ebdomen, and are only slightly longer than
the somewhat terminally expanded tibize. The tarsi also appear to
have been somewhat expanided.

Fig. 38.—Microphorus defunctus, Handlirsch. (R=Radius, Rs=Sector
radii, M 1, 2=Media, Cu=Cubitus, 4 =Anal.)
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Dolichopodidos :—
Dolichopus? sp., Scudder. (Quesnel.)

Borboride :— .
Heteromyza sentlis, Scudder. (Quesnel.)
Sciomyza revelata, Scudder. (Quesnel.)
Lonchaea senescens, Scudder. (Quesnel.)
Palloptera morticina, Scudder. (Quesnel.)
Lithortalis picta, Scudder. (Quesnel.)

Anthomyide :—
Anthomyia burgessi, Scudder. (Quesnel.)
Anthomyia inanimata, Scudder. (Quesnel.)
All these ‘species mentioned by Scudder are in meed of critical
revision.

HeMIPTERA.
Gerride —
Gerris stdli, Scudder. (Similkameen.)
The genus Telmatrechus established by Scudder on this
species is not well founded.
Gerris defuncta sp. nov. Figs. 34 and 35,
Locality: Quilehena—(July 81, 1906. T.M.L.).

An entire insect without wings, which doubtless represents an
apterous form, the body, including the head, measuring 1522 in

! Fig. 84.—Gerris dcfuncta, Handlirsch.
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length. The head is almost equilaterally triangular, with very
slightly bulging eyes. The first and third joints of the antenns are
nearly equal in length, and singly are about a third longer than the
second. The first is much longer than the head. The head and
thorax taken together are somewhat longer than the abdomen, the
thorax alone being somewhat shorter. The abdomen is mnearly two
and one-half times as long as it is broad at the base, and exhibits the
slightly projecting corners of the preanal (7th) segment. The thorax’
is only a little wider ‘than the abdomen and not more than one and
one-half times as long as broad. The femora of the front legs are
somewhat longer than their tibis, and reach scarcely one-third the
length of the femora of the middle legs. The latter joints are dis-
tinetly shorter tHan those of the hind legs, and are as long as the
thorax and abdomen taken together. The femora of the hind legs
are as long as the head and body taken together, The length of the
tibiee of the middle legs is about five-sixths that of their femora,
while the tibiee of the hind legs are searcely two-thirds as long as the
femora.

These dimensions sufficiently characterize the species, and prove
it to be distinet from G. stals.

Fig. 85.—Gerris defuncta, Handlirsch

Pentatomide :—
Teleoschistus antiquus, Scudder. (Quesnel.)

In the present collection is found only one pentatomid form, and
this does not permit of an exact identification.
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HomopTERA.
Fulgoride :—
(?Ricania antiguata, Scudder. (Similkameen.)
(#2Enchophora) sp., Scudder. (Similkameen.)
The latter fossil is of a most doubtful nature.

Cercopide :—
The following have been previously recorded from this region:—

Aphrophora, sp., Scudder. (Similkameen.)
Cercopis grandescens, Scudder. (Similkameen.)
Cercopis selwyni, Scudder. (Ninemile creek.)
2Cercopites torpescens, Scudder. (Similkameen.)
?Palecphora, sp., Scudder. (Similkameen.)
Stenolocris venosa, Scudder. (Similkameen.)
Stenecphora punciulata, Scudder. (Similkameen.)
Dawsonites veter, Scudder. (Similkameen.)
Palaphrodes sp., Scudder. (Similkameen.)
Palaphrodes, sp. Seudder. (Similkameen.)
Paleoptysma venesa, Scudder. (Similkameen.)
Ptysmaphora fletchert, Scudder. (Similkameen.)

All these species need a thorough revision

In the material at hand is found a beautiful hind wing belonging
to a very large species, which apparently agrees with none of the
many forms described from the Tertiary:—

Aphrophora angusta sp. nov. Fig. 36.
Locality: Tulameen river, opposite Vermilion cliff—(August 6,
1906. LM.L.).

Fig. 36.—Aphrophora angusts, Handlirsch. (B=Radius, M=Media,
Cu=Cubitus, 4A=Anal.)
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The portion preserved measures 17 in length, and permits the
assumption that the total length of the wing may have been more
than 20™m,

The radius and media are nearly parallel with each other, and at
the first third of the wing are united by ‘a cross-vein. The cubitus
is distinetly curved, and in about the middle of the wing is joined
to the media by a sloping cross-vein. At half the distance between
the latter and the radiomedial cross-vein, the cubitus bifurcates into
a large fork, which encloses a somewhat biscuit-shaped cell. The
posterior branch of the cubitus is connected with the first anal vein
by a cross-vein, the former being very strongly arcuate, while the
two succeeding anal veins are straight. Here and there the marginal
vein is well preserved, and from the radius to the first anal vein,
especially between the two long veins, it forms a simple curve, while.
between the first and second anal veins, the curve is sigmoid.

There is no doubt that this species belongs in the genus Aphro-
phora in the strict sense, yet to-day this genus includes only
numerous small forms.

An indistinet impression of a front wing (without anal area),
likewise 17™mm in length, from Tranquille river, may also be referred
to the cercopids; as well as a small fragment of a wing from the
Horsefly mine, but neither can be accurately determined.

To the auchenorrhynchous homopters also belongs a form identi-
fied by Scudder as Celidia columbians. (Similkameen.)

Aphidide :—
Sbenaiphis quesneli, Scudder. (Quesnel.)
Lachnus petrorum, Scudder. (Quesnel.)

One wing described by Scudder as Planophlebia gigantea (Simil-
kameen), and six fragments from the collection under discussion are
so imperfectly preserved that, not even the order in which they
belong can be determined with any degree of certainty.
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126 “ 1877-8. 273 “ 1887-8, 695 ¢ 1808,

138 “ 1878-9. 299 “ 1888-9, 724 “ 1899,

148 “  1879-80. 333 “ 1890-1. 821 “ 1900.

156 “  1880-1-2. 359 “  1892-3, *95% “ 1906,
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REPORTS.

’ GENERAL.

Altitudes of Canada, by J. White. 1899,
Descr‘?mve Catalogue of Minerals and Rocks by R. A. A. Johnston and G. A.

Catalogue of Publications: Reports and Maps (1843-1909).
Descriptive Sketch of the Geology and Economic Minerals of Canada, by G. A.
oung, and Introductory by R. W. Brock. Maps No. 1084; No. 1042

(second edition), scale 100 m. =1 in.

French translation of Deseri txve Sketch of the Geology and Economic Minerals
of €anada, by G. A , and Introductory by R. W, Brock. Maps

*  No. 1084; No. 1042 (secon edmon), scale 100 m. =1 in,

Part II. Geo!oElca.l position and character of the oil-shale deposits of Canada,

b;
v YUKON.

Yukon district, by G. M. Dawson. 1887. Maps No. 274,'scale 60 m.=1 in.;
Nos. 275 and 277, scale 8 m=1 in.
Yukorg and l\gackenzle basms, by R. G ‘McConnell. 1889. Map No. 304, scale
m.=1 in
Klondlkle gold ﬁelds (prehmma.ry), by R. G. McConnell. 1900. Map No. 688,
scale 2 m,. =1

884. Klondike gold ﬁelds by R.G. McConnell 1901. Map No. 772, scale 2m. =1 in.

212.
*235,

Windy Axim Tagish lake, by R. G. McConnell, 1906. Map No. 916, scale 2
m.=1 in.

. Upper Stewart river, by J. Keele. Map No. 938,

scale 8 m.=1 in,
Peel and Wind rivers, by Chas. Camsell. Map No. [ Bound together.
942, scale 8 m. =1 in.
. Klondike gravels, by R. G. McConnell. Map No. 1011, scale 40 ch. =1 in.
Conmd and W;ntehorlse mining distriets, by D. Ca.xrnes, 1901. Map No.
m.=1 in,
Klondlke Creek and Hill gravels, by R. G. McConnell. (French). Map No.
1011, scale 40 ch. =1 in.

. Whitehorse Copper Belt, by R. G. McConnell. Maps Nos. 1,026, 1,041, 1,044~
049,

Reconhmssance across the Mackenzie mountains on the Pelly, Ross, and Gravel
rivers, Yukon, and North West Territories,'by Joseph Keele. Map No.
1099, scale 8 m. =1 in.

BRITISH COLUMBIA.
The Rggky mountains (between latitudes 49° and 51° 30°), by G. M. Dawson.

Map No. 223, scale 6 m.=1 in. Map No. 224, scale 14 m. =1 in.
Vancouver island, by G. M. Dawson. 1886. Map No. 247 scale 8 m. =1 in.

. The Rocky mountams geological structure, by R. G. McConnell. 1886, Map

No. 248, scale 2 m.=1 in.

. Cariboo mining district, by A. Bowman. 1887. Maps Nos. 278-281.

Mineral wealth, by G. M. Dawson

. West Kootenay istrict, by G. M. Dawson. 1888-9. Map No. 303, scale 8

m.=1 in
Kamlot{ps dlstnct by G. M. Dawson. 1894. Maps Nos. 556 and 557, scale 4 m.

. Finlay and Omineca rivers, by R. G. McConnell. 1894. Map No. 567, scale

8 m.=1 in.

. Atlin Lake mining division, by J. C. Gwillim. 1899. Map No. 742, scale 4

m.=1 in.
Rossland district, by R. W. Brock. Map No. 941, scale 1,600 ft. =1 in.

. Graham island, by R. W. Ells. 1905. Maps No. 921, seale 4 m.=11in.; No.

922, scale 'l m.=1 in.

‘ Slmxlkameen district, by Chas. Camsell. Map No. 987, scale 400 ch.=1 in,

Telkwa river and vxclmty, by W, W, Leach. Ma.p No. 989 scale 2 m.=1 in,

. Nanaimo and New Westminster districts, by O. LeRoy 1907. Map No.

997, scale 4 ;. =1 in.

*Publications marked thus are out of print.



1035.
1093.

*237.
324.
703.

*949,

968.
1035.

213.
601.

868.
1035.
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704.
705.
1035.

217,
238.
239.
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267.
578.

*584.
618,

657.
680.

713.
725
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Coal-fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia,
by D. B. Dowling.
Geolo&)l', and Ore Deposits of Hedley Mining district, British Columbia, by
arles Camsell. Maps Nos. 1095 and 1096, scale 1,000 ft.=1 in.; No.
}16)056 xg;';:aa,lelﬁ.()() ft.=1in; No. 1106, scale 800 ft.=1 in.; No. 1125, scale
] .=1 in,

ALBERTA.

Central pi)r_tion, by J. B. Tyrrell. 1886. Maps Nos. 249 and 250, scale 8
m, =1 in.

Peace and Athabaska Rivers district, by R. G. McConnell. 1890-1. Map No.
336, scale 48 m.=1 in.

Yellowhead Pass route, by J. McEvoy. 1898. Map No. 676, scale 8 m.=1 in.

Cascade coal-fields, by D. B. Dowling. Maps (8 sheets) Nos. 929-936, scale
1m.=1 in.

Moose Mountain district, by D. D. Cairnes. Maps No. 963, scale 2 m. =1 in.;
No. 966, scale 1 m.=1 in.

Coal-fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia,
by D. B. Dowling. Map No. 1,010, scale 35 m.=1 in.

SASKATCHEWAN.

-

Cypress hills and Wood mountain, by R. G. McConnell. 1885. Maps Nos.
225 and 226, scale 8 m.=1 in.

Country *between Athabaska lake and Churehill river, by J. B. Tyrrell and
D. B. Dowlini. 1895. Map No. 957, scale 25 m.=1 in.

Souris River coal-field, by D. B. Dowlin%. 1902.

Coal-fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia,
by D. B. Dowling. Map No. 1,010, scale 35 m.=1 in.

MANITOBA.
Duck and Riding mountains, by J. B. Tyrrell. 1887-8. Map No. 282, scale 8

m.=1 in.
Glacial Lake Agassiz, b{ W. Upham, 1889, Maps Nos. 314, 315, 316.
Northwestern portion, by J. B. Tyrrell. 1890-1. Maps Nos. 339 and 350,
scale 8 m. =1 in.
La.keMWinltIxipegG‘(lwest lsl'xé)re), b{ D. B. Dowling. 1898,
. Map No. 664, scale 8 m.=1 in,
Lake Va)innipeg (east shore), by J. B. Tyrrell. 1898. Bound together.
Map No. 664, scale 8 m=1 in.
Coal-fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia,
by D. B. Dowling. Map No. 1010, scale 356 m=1 in.

NORTH WEST TERRITORIES.

Hudson bay and strait, by R. Bell. 1885. Map No. 229, scale 4 m.=1 in,

Hudson bay, south of, by A. P. Low. 1886.

Attawapiskat and Albany rivers, by R. Bell. 1886.

Northern portion of the Dominion, by G. M. Dawson. 1886. Map No. 255®
scale 200 m. =1 in.

James bay and country east of Hudson bay, by A. P. Low.

Red lake and part of Berens river, by D. B. Dowling. 1894. Map No. 576,
scale 8 m. =1 in.

Labrador peninsula, by A. P, Low. 1895. Maps Nos. 585-588, scale 25 m. =1 in.

Dubawnt, Kazan, and Ferguson rivers, by J. B. Tyrrell. 1896. Map No. 603,
scale 25 m.=1 in.

Northern portion of the Labrador peninsula, by A. P. Low.

South %}xoreléludson stx:lit 2asnd Ungla.va bay, by A. P. Low.

ap No. 699, scale 25 m.=1 in.

North Shore Hudson strait and Ungava bay, by R. Bell. Bound together.
Map No. 699, scale 25 m. =1 in.

QGreat Bear lake to Great Slave lake, by J. M. Bell.

. 1900.
778 . ®East Coast Hudson bay, by A. P. Low. 1900. Maps Nos. 779, 780, 781, scale

=1 in.

& m
786-787. Grass River region, by J. B. Tyrrell and D B. Dowling. 1900.
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819,
905.
1069.

1097.

1081.
992.

998.
999.
1038.

1059.

1075,
1082.

1114.

1119.

. Natural Gas and

. Report on Niagara Falls,
. Report on Pembroke sheet, by R. W. Ells. Map No. 660, scale 4 m.=1 in.
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Ekwgn river laqd Sutton lakes, by D. B. Dowling. 1901. Map No. 751, scale

m.=1 in.

Nastapoka islands, Hudson bay, by A. P. Low. 1900.

The Cruise of the Neptune, by A. P. Low. 1905,

French translation report on an exploration of the East coast of Hudson bay,
from Cape Wolstenholme to the south end of James bay, by A. P. Low.
Maps Nos. 779, 780, 781, scale 8 m.=1 in.; No. 785, scale 50 m.=1 in.

Reconnaissance across the Mackenzie mountains on the Pelly, Ross, and Gravel
rivers, Yukon, and North West Territories, by Joseph Keele. Map No.
1099, scale 8 m.=1 in.

ONTARIO.

. Lake of the Woods region, by A. C. Lawson. 1885. Map No. 227, scale 2 m.=

in.
. Rainy Lake region, by A. C. Lawson. 1887. Map No. 283, scale 4 m.= 1 in.
. Lake Superior, mines and mining, by E. D. Ingall. 1888, Maps No. 285,

scale 4 m.=1 in.; No. 286, scale 20 ch.=1 in.

. Sudbury mining district, by R. Bell. 1890-1. Map No. 343, scale 4 m.=1 in.

Hunter island, {)W H. C. Smith. 1890-1. Map No. 342, scale 4 m.=1 in.
etroleum, ﬁ H. P. H. Brumell. 1890-1. Maps Nos. 344-349.

Victoria, Peterborough, and Hastings counties, by F. D. Adams. 1892-3.

. On the French River sheet, by R. Bell. 1896. Map No. 570, scale 4 m. =1 in.
. Seine river and Lake Shebandowan thap-sheets, by W. McInnes. 1897. Maps

Nos. 589 and 560, scale 4 m.=1 in.
Iron deposits along the Kingston and Pembroke railway, by E. D. Ingall.
1900. Map No. 626, scale 2 m.=1 in.; and plans of 13 mines.

. Carleton, Russell, and Prescott counties, by R. W. Eils. 1899. (Ses No. 739,

Quebec.)

Ottawa and vicinity, by R. W. Ells. 1900.

. Perth sheet, by R. W. Ells. 1900: Map No. 789, scale 4 m, =1 in.

Sudbury Nickel and Copper deposits, by A. E. Barlow (Reprint). Maps Nos.
775, 820, scale 1 m. =1 in.; Nos. 824, 825, 864, scale 400 ft.=1 in.

. Nipissing and Timiskaming map-sheets, by A. E. Barlow. (Reprint). Maps

Nos. 599, 606, scale 4 m.==1 in.; No. 944, scale 1 m.= 1 in.
Sudbury Nickel and Copger de%)sits, by A. E. Barlow. (French).
y J. W. Spencer. Maps Nos. 926, 967.

Geological reconnaissance of a %ortion of Algoma and?

’I\Thu.%%ir Ba, %istrict,l Ont., by W. J. Wilson. Map
0. , scale 8 m.=1 in.

On the region lying north of Lake Superior, between the Bound together.
Pic and Nipigon rivers, Ont., by W. H. Collins. Map
No. 964, scale 8 m. =1 in.

Report on Northwestern Ontarié, traversed by National Transcontinental
railway, between Lake Nipigon and Sturgeon lake, by W. H. Collins. Map
No. 993, scale 4 m.=1 in.

Rep%rt on fgmbroke sheet, by R. W, Ells. (French). Map No. 660, scale

m. =1 in.

French translation Gowganda Mining Division, by W. H. Collins. Map No.
1076, scale 1 m.=1in,

French translation report on the Transcontinental Railway location between
i;ake Nlipigon and Sturgeon lake, by W. H. Collins. ap No. 993, scale

m. =1 in.

Geological reconnaissance of the region traversed by the National Trans-
continental railway between Lake Nipigon and Clay lake, Ont., by W. H.
Collins. Map No. 993, scale 4 m.=1 in.

Gowganda Mining Division, by W. H. Collins. Map No. 1,076, scale 1 m.=1 in.

Memoir No. 6.—éeology of the Haliburton and Bancroft areas, Ont., by Frank
D. Adams and Alfred E. Barlow. Maps No. 708, scale 4 m.=1 in.; No.
770, scale2m, =1 in.

French translation Geological reconnaissance of a portion
of Algoma and Thunder Bay district, Ont., by W. J.

Wilson. Map No. 964, scale 8 m.=1 in.

French translation on the region lying north of Lake Bound together.
Superior, between the Pic and Nipigon rivers, Ont.,
by W. H. Collins. Map No. 964, scale 8 m.
=1 in, :
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QUEBEC.

216. Mistassini expedition, by A. P. Low. 1884-5. Map No. 228, scale 8 m.=1 in.

240. Compton, Stanstead, Beauce, Richmond, and Wolfe countles, by R. W. Elis.
1886, Map No..251 (Sherbrooke sheet) scale 4 m.=1 in.

268. Megantic, Beauce, Dorchester, Levis, Bellechasse, and Montmagny counties,
by K. W. Ells. 1887-8. Map No. 287, scale 40 ch.=1 in.

297. Mmeral resources, by R. W, Ells 1889,

328. Portneuf, Quebec, and Montmagny counties, by A. P. Low. 1890-1.

579. Eastern Townshxps, Montreal sheet, by R. W. Ells and F. D. Adams. 1894,
Map No. 571, scale 4 m.=1 in,

591. Laurentla.n area north of the Island of Montreal, by F. D. Adams. 1895. Map

No. 590, scale 4 m.=1 in.

670. Aunferous deposlts, southea.stern portion, by R. Chalmers. 1895. Map No.

667, scale 8 m.=1 in

707. Eastern Townships, Three Rivers sheet, by R. W. Ells. 1808, °
739. Argex(x)teull Ottawa, and Pontiac counties, by R. W. Ells. 1899, (See No. 739,
ntario).

788. Nottaway basin, by R. Bell. 1900 *Map No. 702, scale 10 m.=1 in.

863, Wells on Island of Montreal, b D. Adams. 1901. Maps Nos, 874, 875 876.

923. Chibougamau region, by A Low. 1905.

962. Timiskaming map-sheet, b E. Barlow. (Reprint). Maps Nos. 599, 606,
scale 4 m.=1 in; N scale1m=1m

974. Report on Copper-bearing rocks "of Eastern Townships, by J. A. Dresser. Map
*No. 976, scale 8 m.=1

975, Repo(xit:.‘ on opper-bea.ring rocks of Eastern Townships, by J. A. Dresser

rench

998. Report on t e Pembroke sheet, by R. W. Ells. (French).

1028. Report on a Recent Discovery "of Gold near Lake Megantic, Que., by J. A.
Dresser. Map No. 1029, scale 2 m.=1 in.

1032. Report on a Recent Dlscovery of Gold near Lake Megantic, Que., by J. A.
Dresser. (French). Map No. 1029, scale 2 m.=1 in

1052, French translation report on Artesian wells in the Island of Montreal by Frank
D. Adams and O. E. LeRoy. Maps Nos. 874, scale, 4 m. =1 in.; No.
375, scale 3,000 ft.=1 in.; No. 876.

1144, Repnjlt of Summa.ry Report on the Serpentine Belt of Southern Quebec, by

resser.

NEW BRUNSWICK.

218. Western New Brunswick and Eastern Nova Scotia, by R. W Eils. 1885. Map
No. 230, scale 4 m.=1 in.

219. Carle;,on and Victoria counties, by L. W. Bailey. 1885. Map No.-231, scale

m.=1 in.

242, Victoria, Restlgouche, and Northumberland counties, N.B.,, by L. W. Bailey
and W. McInnes. 1886. Map No. 254, scale 4 m. =1 in.

269. Northern portion and adjacent areas, by L. W Bailey and W. McInnes.
1887-8. Map No. 290, scale 4 m.=1 In,

330. Temiscouata and Rimouski counties, by L. W. Bailey and W. McInnes. 1890-1.
Map No. 350, sca.le 4 m =1 in,

661. Mineral resources, bfr Ba,xlv&/ 1897. Map No. 675, scale 10 m. =1 in.

New Brunswick geology, ]Z Ells. 1887,

799. Carboniferous system, by W, Balley 1900. (

803. Coal prospects in, by H. 8. Poole. 1900. \ Bound together.

983. Mineral resources, by R. W. Ells. Map No. 969, scale 16 m: =1 in.

1034, Mineral resources, by R. W, Ells. (French) Ma.p No. 969, scale 16 m. =1 in.

NOVA SCOTIA.

243. Guysborough, Antlﬁomsh Pictou, Colchester, and Halifax countles, by Hugh
Fletcher and Faribault. 1886.

331. Pictou and Colchester counties, by H. Fletcher. 1890-1.

358. Southwestern Nova Scotia (preliminary), by L. W. Bailey. 1892-3. Map No.
362, scale 8 m.=1 in,

628. Southwestex:n Nova Scotia, by L. W. Bailey. 1896. Map No. 641, scale §

m.=1 in.
685. Sydney coal-field, by H. Fletcher. Maps Nos. 652, 653, 654, scale 1 m.=1 in
797. Cambrian rocks of aﬁ)e Breton, by G. F. . Matthew. 1900.
871. Pictou coal-field, by 8. Poole. 1902. Map No. 833, scale 25 ch.=1 in.
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MAPS.

1042. Dominion of Canada. Minerals. Scale 100 m.=1 in.

YUKON.

805. Explorations on Macmillan, Upper Pelly, and Stewart rivers, scale 8 m.=1 in.

591. Portion of Duncan Creek Mining district, scale 6 m.=1 in.

#94. Sketch Map Kluane Mining district, scale 6 m.=1 in.

*916. Windy Arm Mining district, Sketch Geological Map, scale 2 m, =1 in.

990. Conrad and Whitehorse Mining districts, scale 2 m.=1 in.,

991. Tantalus and Five Fingers coal mines, scale 1 m.=1 in, .
1011.*Bonanza and Hunker creeks. Auriferous gravels, Secale 40 chains=1 in.
1033. Lower Lake Laberge and vicinity, scale'l m.=1 in,
1041. Whitehorse Copper belt, scale 1 m.=1 in.

1026, 1044-1049. Whitehorse Copper belt. Details.

BRITISH COLUMBIA.

278. Cariboo Mining district, scale 2 m, =1 in.
604. Shuswap Geological sheet, scale 4 m.=1 in.
*771. Preliminary Edition, East Kootenay, scale 4 m.=1 in.
767. Geological Map of Crowsnest coal-fields, scale 2 m. =1 in.
791. West Kootenay Minerals and Strise, scale 4 m.=1 in.
*792. West Kootenay Geological sheet, scale 4 m.=1 in,
*828. Boundary Creek Mining district, scale 1 m.=1 in.
890. Nicola coal basin, stale 1 m. =1 in.
941. Preliminary Geological Map of Rossland and vicinity, scale 1,600 ft.=1 in
987. Princeton coal basin and Copper Mountain Mining camp, scale 40 ch. =1 in.
989. Telkwa river and vicinity, scale 2 m. =1 in.
997. Nanaimo and New Westminster Mining division, scale 4 m. =1 in,
1001. Special Map of Rossland. Topographical sheet. Scale 400 ft. =1 in.
1002. Special Map of Rossland. Geological sheet. Scale 400 ft.=1 in.
1003. Rossland Mining camp. Topographical sheet. Scale 1,200 ft.=1 in.
1004. Rossland Mining camp. Geological sheet. Scale 1,200 ft.=1 in.
1068. Sheep Creek Mining camp. Geological sheet. Scafe 1 m.=1 in.
#)74. Sheep Creek Mining camp. Topographical sheet. Scale 1 m.==1 in.
1095. 1A,—Hedley Mining district. Topographical sheet. Scale 1,000 ft.=1 in.
1096. 2A.—Hedley Mining district. Geological sheet. Secale 1,000 ft.=1 in.
1105. 4A.—Golden Zone Mining camp. Scale 600 ft. =1 in,
1106. 3A.—Mineral Claims on Henry creek. Scale 800 ft. =1 in.
1125, Hedley Mining district: Structure Sections. Scale 1,000 ft. =1 in.

ALBERTA.

594-596. Peace and Athabaska rivers, scale 10 m.=1 in.
*308. Blairmore-Frank coal-fields, scale 180 ch. =1 in.
892. Costigan coal basin, scale 40 ch=1 in,
929-936. Cascade coal basin. Scale 1 m.=1 in. .
963-966. Moose Mountain region. Coal Areas. Scale 2 m.=1 in,
1010. Alberta, Saskatchewan, and Manitoba. Coal Areas. Scale 35 m.=1 in.
1117, 5A.—Edmonton. (Topography). Scale 3 m.=1 in.
1118. 6A.—~Edmonton. (Clover Bar Coal Seam). Scale 4 m.=1 in.
1132, 7A.—Bighorn Coal-field. Scale 2 m.=1 in. i

SASKATCHEWAN.,
1010. Alberta, Saskatchewan, and Manitoba. Coal Areas, Scale 35 m.=1 in,
‘MANITOBA.
804. Part of Turtle mountain showing coal areas, scale 1} m, =1 in.

1010. Alberta, Saskatchewan, and Manitoba. Coal Areas. Scale 35 m.=1 in.
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ONTARIO, }

. Lake of the Woods sheet, scale 2 m. =1 in-
. Rainy Lake sheet, scale 4 m. =1 in.

. Hunter Island sheet, scale 4 m.=1 in.

. Sudburl{ sheet, scale 4 m. =1 in,

. Rainy Ri

. Seine River sheet, scale 4 m,=1 in.

. French River sheet, scale 4 m.=1 in,

. Lake Shebandowan sheet, scale 4 m.=1 in,

ver sheet, scale 2 m.=1 in. 3

Timiskaming sheet, scale 4 m. =1 in, (New Edition 1907).

. Manitoulin Island sheet, scale 4 m. =1 in.
. Nipissing sheet, scale 4 m.=1 in. (New Edition 1907).
. Pembroke sheet, scale 4 m,=11in, - 3

Ignace sheet, scale 4 m.=1 in.
aliburton sheet, scale 4 m. =1 in.

. Manitou Lake sheet, scale 4 m, =1 in,

. Grenville sheet, scale 4 m.==1 in.

. Bancroft sheet, scale 2 m, =1 in.

. Sudbury district, Victoria mines, scale 1 m. =~1 jin.
. Perth sheet, scale 4 m. =1 in.

Sudb: district, Sudbury, scale 1 m, =1 in.

25. Sudbury district, Copper Cliff mines, scale 400 ft. =1 in.

Northeast Arm of Vermilion Iron ranges, Timagami, scale 40 ch. =1 in.
Sudbury district, Elsie and Murray mines, scale 400 ft.=1 in.

Ottawa and Cornwall sheet, scale 4 m. =1 in,

Preliminary Map of Tima%ami and Rabbit lakes, scale 1 m. =1 in,
Geolo, 'calr{dap of parts of Algoma and Thunder bay, scale 8 m. =1 in,
Corundum Besaring Rocks. Central Ontario. Scale 174 m. =1 in.
Gowganda Mining Division, scale 1 m. =1 in,

QUEBEC.

. Sherbrooke sheet, Bastern Townships Map, scale 4 m. =1 in.

. Thetford and Coleraine Asbestos district, scale 40 ch. =1 in.

. Quebec sheet, Eastern Townships Map, scale 4 m.=1 in.

. Montreal sheet, Eastern Townships sheet, scale 4 m. =1 in.

. Three Rivers sheet, Eastern Townships Map, scale 4 m. =1 in.
. Gold Areas in southeastern part, scale 8 m. =1 in.

. Graphite district in Labelle county, scale 40 ch. =1 in.

. Chibougamau region, scale 4 m.=1 i

. The 015

. Lake Timiskaming region, scale 2 m.=1 in.

. Lake Megantic and vicinity, scale 2 m.=1 in,

in. ? .
er Copper-bearing Rocks of the Eastern Townships, schle 8 m. =1 in.

NEW BRUNSWICK.

. Map of Principal Mineral Occurrences. Scale 10 m, =1 in. .
. Map of Principal Mineral Localities. Scale 16 m.=1 in.

NOVA SBCOTIA.

. Preliminary Map of Springhill coal-field, scale 50 ch.=1 in.
. Pictou coal-field, scale 25 ch.=1 in. .
. Preliminary Geological Plan of Nictaux and Torbrook Iron district, scale 25 ch.

=1 in.
General Msg of Province showing geld districts, scale 12 m. =1 in.
Leipsigate Gold district, scale 500 ft. =1 in.
Harrigan Gold district, scale 400 ft.=1 in.
Malaga Gold district, scale 250 ft, =1 in.
Brookfield Gold district, scale 250 ft.=1 in.
Halifax Geological sheet. No. 68. Scale 1 m.=1 in.
Waverley Geological sheet. No. 67. Scale 1 m.=1 in.
St. Margaret Bay Geological sheet. No. 71. Scale 1 m.=1 in.
Windsor Geological sheet. No. 73. Scale 1 m.=1 in.
Aspotogan Geological sheet. No. 70. Scale 1 m.=1 in,

Nore.—Individual Maps or Reports will be furnished free to bona fide Canadian

applicants,
Re,

ports and Maps may be ordered by the numbers prefixed to titles.

Applications should be addressed to The Director, Geological Survey, Depart-
ment of Mines, Ottawa.
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