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INTRODUCTORY. 

The Tertiary insects described in this memoir were collected by 

~Ir. Lawrence :M. Lambe, in 1906~ from Tertiary lake depo9i'ts in 

southern British Columbia. Dr. Anton Handlirsch, Adjunct Curator 

of the Royal Imperial Natural History :Museum, Vienna, very kindly 

u1ndertook the investigation of this material. Tile results of his 

investigaition, togetbler with 36 drawings of the fossils examined, 

are embodied in the present report, submitted by Dr. Handlirsch, 

and translated by ~1iss Lucy P. Bush, New Haven, Connecticut, 
U.S.A. 

(Signed) R. W. BROCK. 

0TT.HVA, June 6, 1910. 
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GEOLOGICAL SURVEY, CANADA. 

CONTRIBUTIONS TO CANADIAN PALAWNTOLOGY. 
VOLUM:IG II. 

CAN ADI.AN FOSSIL INSJ:i:OT8 
BY AN'£0N HANDLIRSCH. 

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

In the year 1906, during ~ological explorations in the southern 
interior of British Columbia, Mr. Lawrence :M:. Lambe, of. the Geolo­
gical Survey, collected a number of remains of Tertiary insedts, 
which were entrusted to me for investigati'on by Dr. A. P. Low, thten 

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 
ihands. 

The entire collection comprises 73 examples : chiefly represented 
by obverse and rev>erse impressions; these forms being distributed 
·among the systematic groups as follows:-

Orlhaptera (Acridioidea), 1; Coleoptera, 4; II ymenopter(J;: 
Ichneumonidre, 1; Rhaphidioidea, 1; Diptera: Bibionidre, 54; 
Ptychopteridre, 1; Tipulidro, 2; Empidre, 1; H emiptera: Pentato­
midre, 1; Gerridre, 1; H omoptera: Cercopidre, 3; I ns'ecta ilncertre 
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 tha:t in the majority 
of species only one example of ea·ch is present, which i's always the 
case in so comparatively small a collection of fossil insects. Regard­
ing the preservation of this material, i't 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 meft death, and that no transportation by 
water took place. Lt is likewise notewor'thy that wi'th the exception 
of one species of Gerris-which is not here considered as a water­
$tl-ider-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 ne>t a single 
species living under the wa'ter. 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 lis't---1he species may be systematically dividecl in the follow­
ing manneT :-

Orthoptera: Acridioidea. ? Mastacinre, 1. 
Coleoptera: Oarabidre, 1; Elateridre, 5; Bupres'tidre, 3; Hydro­

philidre, 1; Nitidulidre, 1; Tenebrionidre, 1; Ohrysomelidre, 3; 
Scarabreidre, 1. (Ooleoptera incertre sedis, 3.) 

Hymen'Opf;,era: Ichneumonidre.-Pimp1inre, 4; Braconidre, 2; 
Formicidre, 3. 

? Odonata: ? Libellulidre, 1. 
Raphidioidea: 1. 
N ewroptera: Hemerobiidre, 1. 
Diptera: Ortho•n-haph!a nemato~era.-Mycetophilidre, 5; Bibion­

idre, about 35; P>tychopteridre, 1; Ohironomidre (several) ; Tipulidie, 
2. Orthorrhapha brachycera.-Asilidre, 1; Empidre 1; Dolichopodidre, 
1. Cyclorrhapha.-Borboridre (=Acalyptrate :Muscidre), 5; An­
thomyinm, 2. 

H einiptera: Gerridre, 2; Pentatomidre, 2. 
Hoinoptera; Fulgoridre, 1 (? 2); Oercopidre, 12; Aphididre, 2 (in­

certre sedis, 1). 
Insecta incert.113 sedis, 7. 

It must necessarily prove di:fficu1t '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 hi'therto no representatives of the latest and most higihly spe­
cialized groups of insects have been found. The aphids, muscids 
sensu strictu, syrphids, rhynchophores, cecidomyids, lepidopters. 
physopods, termites, forficulids, tarsids, chalcidids, etc., are either 
absent or are only very feebly represented: as the lamellicorns, for­
micids, etc. All these groups have doubtless persislted 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 distinctly dominant forms. In the• early Tertiary they were 
certainly also well represented in B rit.i§h Oolnmbia; 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 tthe 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 Acrididre, 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 representativG 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 larvre; also 
the above-mentioned pbycopterid, 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 collecti'on 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 35; 20 species 
having been determined from 30 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 ~heir geological distribu-
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tion in the European Tertiary; for there occur in the early Terti ary 
73 species of Penthetria, with only 23 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 largo a number of Pcnthetrias 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 Eas:t, probably in Europe, and later found its• 
way to North America, the present geographical distribution of these 
two genera being about as follows:-

P enthetria: Europe, 1; eastern Asia and Japan, 3; East Iudia 
and Malay Archipelago, 7; Australia, 5; South Africa, 1; North 
America, 2; Central America, 8, and South America, 16 species. 

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

From these figures it will be seen that Penthetria, to-day, exists 
principally in tropical and sub-tropical countries; and in temperate 
zones survives only in individual forms: one of these being the 
single dwarf European species, Pent.hetria 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 representa:tives of existing thermo­
philous forms-in a latitude so h.igh as is the r eg·ion 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 
th11t the Simihlrnrneen deposits are, at least, Oligocenc in age. 
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OnTHOPTERA. Acridioidea. 
Promastox archaicus, gen. et. sp. nov. Fig. 1. 

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

c:, 

Fig. 1.- Promastax archaicus, Handlirsch. (O=Costa, Sc=Subcosta, 
R=Radius, Rs=Sector radii, M=Media, Ou=Cubitus, A=Anal.) 

The apical portion of a front wing 1smm long, the entire length 
of which may have been about 25mm. 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 co tal 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 rem.oved 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 Acridiinre, 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 Mastacinre (s.l.), 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 is a noteworthy fact th'at the fossil form is 
especially distinguishod from the recent mastacines by its more 
primitive characters. 

OoLEOPTERA. 

Of this order of insects, which, as far as the trustworthiness of 
the identifications is concerned, is distinctly a discredit to pale0en­
tomology, a series of forms from British Columbia has been brought 
to light, the interpretation of which lacks adequate support. 

Oarabidce:-
Nebria paleomelas, Scudder. (Nicola river.) 

Elateridce :-
Oryptohypnus ?terrestris, Scudder. (Nicola river.) 
Limonius impunctus, Scudder. (Similkameen.) 
Elaterites, sp., Scudder. (Similkameen.) 
Elateriilce -- 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 seem impossible. 

Buprestidce :-
Buprestis sepulta, Scudder. (Nicola river.) 
Buprestis saxigena, Scudder. (Nicola river.) 
Buprestis te1·tiaria, Scudder. (Nicola J.•iver.) 

H ydrophilidce :-
0 ercyon ? ter1·igena, Scudder. (Nicola river.) 

Nitidulidce :-
Prometopia depilis, Scudder. (Quesnel.) 

Tenebri"Onidce :-
Tenebrio primigenius, Scudder. (Ninemile creek.) 

Ohrysomelidce :-
Oryptocephalus punctatus, Scudder. (Similkameen.) 
Galerucella picea, Scudder. (Ninemile creek.) 
Microrhopala, sp., Chagnon. (Vancouver island.) 
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ScarabreidaJ :-
Trox oustaleti, Scudder. (Ninemile crec;k.) 

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. 
L.M.L.); one from Tulameen river, right branch, H miles above 
Princeton-(August 7, 1906. L.M.L.) ; and one from Horsefly mine 
-July 20, 1906. L.M.L.). 

HYUENOPTERA. 

Ichneumonidre (Pimplaria) :­
Xylonomus lambei, sp. nov. Fig. 2. 
Locality: Tranquille 1river-(July 5, 1906. L.M.L.). 

A rather incompletely preserved female, which, without the an­
tennoo, but including the distinctly well-marked ovipositor, is 1smm 

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 is only a little more than two-thirds the 
length of the abdomen, while its free projecting po'ition is less than 

I -
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Fig. 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 distinct, and tapers g1radually; 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 distinctly cu•rved 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 
distinctly oblique. The antennre 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 saxea, Scud~er. 
P1'.mpla senecta, Scudder. 
Pimpla decessa, Scudder. 

Braconidce :-

(Quesnel.) 
(Quesnel.) 
(Quesnel.) 

Probably a Xylonomus. 

Oalyptites amtediltivianus, Scudder. (Quesnel.) 
Bracon -- Scudder. (Similkameen.) 

Formicidce :-
Formica arcana, Scudder. (Quesnel.) 
Dolichoderus obliteratus, Scudder. (Quesnel.) 
Aphcenogaster longmva, Scudder. (Quesnel.) 

0DONATA. 

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. 

RH.U'IIIDIOIDEA. 

Archiinocellia oligoneura, gen. et sp. nov. Figs. 3, 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 distinctly 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. 3.-A.1·chiinoceUia oiigoneura, Handlirsch. Front and hind wings 
in situ. 

This well-preserved specimen is about 7mm long, and permits the 
assumption that the total length of the wing was from 12 to 14mm. 

The costal area is not preserved. The pterostigma, togethe'r with the 
apex of the wing, are injured, and it cannot be determined with 
certainty w~ether cross-veins were present in the former. In the 
subcostal area of each wing there li!3s 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 cros·s-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 /the hind wing is 
anterior to this fork. The trunk of the media terminates in a short 
pifurcation, the branches of which always dichotomize only once. 

1
The second long main branch of .the media, which originates just 

3337-2 



102 CONTRIBUTIONS TO CANADIAN PA.L2EONTOLOGY 

above the origin of the sector radii, is connected with the trunk by 
.mly two cross-veins; so that only two closed cells are developed-as 
m many species of the genus Raphidia. In recent species of Ino­
.::ellia there is always one more cross-vein here, and, therefore, one 
.nore cell also present. In general, these two ma.in 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 i$ characteri stic of Inocellia; the latter of 
Raphidia. 

.Al 

Fig. 4.-A.r chiinoceUia oligoneura, Handlirsch; front wing. (R= 
Radius, Rs=Sector radii, 111 = Media.) 

----', 
' \ 

\ 
I 

Fig. 5.-A.rchiinocellia oZigoneura, 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 I 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; especi,ally as the fossil form described 
by Scudder cannot be admitted in the recent generla. 

'Raphidia' erigena, Hazen, from the lower Oligocene of Europe 
(amber), is a cypical Inocellia. On the other hand, it seems to me 
that 'Inocellia' veterana, Scudder, from the Miocene of Florissant, 
represents a distinct 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 i<adius and sector. 'Raphidia?' 
tranquilla, Scudder, from Florissant, may also be a form most nearly 
related to tumulata; 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 Floriss•ant, mus't likewise be withheld; yet 
from Scudder's statements relative to its great similarity to tumu­
lata, Scudder, one may conclude that it also belongs to the same 
group as the latter form. 

Should these views b~ confirmed, it will probably become neces­
sary to establish new genera for these complex extinct specieJ, which 
are intermediate between the two recent genera; hence, for the form 
above described I propose the name Archiinocelli'a, 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:-

3337-2t 
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M egamphidia elegans, Ooclrnrell. 
Dictyar(J)phidia veterana, Scudder. 
Archiinocellia oligonwra, Handlirsch. 
Archiraph!idia tumulata, Scudder. 
?Archiraphidia tranquilla, Scudder. 
?Archiraphidia eventa, Scudder. 
hwcellia erigana, Scudder. 
?Inocellia somnolenta, Scuddel'. 
?Raphidia (larva), l\Ienge. 

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 becom<> 
decidedly retrogressive.· 

NEUROPTERA. 

H emerobiidm :-
B othro micromus lachlani, Scudder. (Quesnel.) 

DrPTERA. 

Mycetophilid1JJ :-
Sciara deperdita, Scudder. (Quesnel.) 
B oletina sepulta, Scudder. (Quesnel.) 
Brachypeza abita, Scudder. (Quesnel.) 
Brachypeza procera, Scudder. (Quesnel.) 
Trichonta dawsoni, Scudder. (Quesnel.) 

Bibionidm :-
Penlhetri:a angi/,Stipennis sp. nov. Fig. 6. 
Locality: Horsefly mine-(J uly 20, 1906. L.M.L.). 

~ ............ ___ --~---.:~-: ...... ~ 
a. 

Fig. 6.- Penthetria angust-ipennis, H andlirsch. (R=Radius, Rs= 
Sector radii, iJ.I=Media, Cu = Cubitus. 

Only one wing is distinctly preserved. This has a length of gmm, 
and is three and two-tenths times as long as broad, with a nearly 
straight costal border. At scai,cely 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, an<l 
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 cross-vein is situated only a 
little nearer to the fork of the meJia than to the mediocubital cross­
vein. 

Penthetria pulla, sp. nov. Fig. 7. 
Locality: Tulameen river, opposite \~ermilion cliff-(August 6, 

1906. L.M.L.). 

Fig. 7.-Penthetria pulla, Handlirsch. 

Both wings are well preserved, mm 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 radiomed'ial cross-vein is situated distinctly nearer to 
the furcation than to the origin of the secto1·. 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 
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radiomedial cross-vein is more than twice as far removed from the 
rnediocubital cross-vein as from the bifurcation 0£ the media. 

Close to the specimen here described lies a second, the wings of 
which are too indistinct to permit of identification. They correspond 
in size. 

Penthetria brevipes, sp. nov. Fig. 8. 
Locality: Tulameen river, opposite Vermilion cliff-(August G, 

1906. L.l\f.L.). 

Fig. 8.- -Penthetria brevipes, Handlirsch. 

An imperfectly preserved specimen, with superimposed wings­
about 7.5mm 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 above 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 pict·ipennis, Haudlirsch. 
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A beautifully preserved wing, 12mm 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-fouvth 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 situated distinctly nearer to the bifurcation 
than to the origin of the sector. The media divides in the apical 
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 nearly parallel with it, runs a distinct 
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.-Penthetria 1 pictipennis, Handlirsch. 

To this species probably belongs a second specimen from the right 
branch of the Tulameen river, H miles above Princeton (August 7, 
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1906). There is also au example from Quilchena (July 31, 1906), in 
which slight differences in detail may be recognized; 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 tibire. 

I 
j 

:Fig. 11.-Penthetria 1 pictipennis, Handlirsch. 

Penthetria elatior, sp. nov. Fig. 12. 
Locality: Tulameen riyer, opposite Vermilion cli:ff-(August 6, 

1906. L.M.L.). 
A remarkably large form, with wings 14mm 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 tlhe 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 9mm in length and from 4 to 5mm 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. 13.-Penthetria reducta, Handlirsch. 

A wing 3.5mm in length, with fairly straight ante.rior 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 distinctly 
divergent. 11he 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-ve'in 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 distinct fold. Still farther below may be seen the basal 
portion of a strongly curved anal vein. 

A second wing lies on the same siab. It is not so well preserved 
as the specimen here described, yet undoubtedly belongs to the same 
individua.J. 

Penthetria falcatula, sp. nov. Fig. 14. 
Locality: Tulameen riV'er, opposite Vermilion cliff-( August 6, 

1906. L.M.L.). 

Fig. U.-Penthetria falcatula, Handlirsch. 

A distinctly cambered wing 11 mm 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 tne 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.). 

~--r--1-; 
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Fig. 15.-Penthet~ia fragmentum, Handlirsch. 

A portion 7mm long from the middle of a wing about nmm in 
length, the form of which was apparently 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 
pos.terior to the first third of the length of the wing and is distinctly 
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 remark'ably straight. The mediocu'bital 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 cu:bitus. 

Penthe,tria nana, sp. nov. Figs. 16 and 17. 
Locality:' Tu1ameen river, opposite Vermilion cliff-(August 6, 

1906. L.M.L.). 

Fig. 16.--Penthetria nana, Handlirscb. 
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An insect gmm in length, with rather long, slender legs and a 
relatively large head. The length of the wing is gmm; its form is 
subelliptical, with very broadly rounded apical margin. The ratio 
of the breadth to the length is as 1: 2 .s. 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. Its 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 cross-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 
undoubteclly also belongs to this species. 

Penthetria separanda, sp. nov. Fig. 18. 
Locality: Tu.lameen river, opposite Vermilion cli:fI-(August 6, 

1906. L.M.L.). 

Fig. 18.-Penthetria separanda, Handlirsch. 
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A wing 12mm 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 
0xtends slightly beyond seven-tenths the length of the wing, and 
terminates in a strong retroflex forward curve. The sector springs 
forth olose 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 cost a, radius, and media being distinctly 

. visible. An anal lobe, 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.). 

Fig. 19.-Penthetria pulchra, Handlirsch. 
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This wing is 13mm in length. The ratio of the breadth to the 
length is as 1: 2.7, In form, it departs Stlightly 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 distinctly curved 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 th'an 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.). 

Fig. 20.-Penthetria avunculus, Handlirsch. 

There are two examples of this species, both rather imperfectly 
preserved. This form appears to be rather simnar 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 g.5mm long, broadly rounded 
at the apex, and somewhat na!"rower in the b'asal than in the apical 
portion. The breadth is to tl:!(. 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 strongJy divergent, and take quite different direc­
tions. 
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Fig. 21.-Penthetria avunculus, Handlirsch. 

Penthetria avus, sp. nov. Fig. 22. 
Locality: Tulameen ri>er, opposite Vermilion cliff-(August 6, 

1906. L.M.L.). 
This wing is 10mm 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 distinctly 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. 
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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.-Penthetria 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. 

Penthetria lambei, sp. nov. Fig. 23. 
Locality: Tulameen river, opposite Vermiliun cliff-(August 6, 

1906. L.M.L.). 
A subelliptical wing 11mm 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 distinctly 
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 cli:ff-(August 6, 

1906. L.M.L.). 
A subelliptical wing 10mm 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 ).»osterior 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 transitoria, sp. nov. Fig. 25. 
Locality: Tulameen river, opposite Vermilion cli:ff-(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 10= long, and are well rpreserved. They show a rather 

8337-3 
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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 : 2.3, The 

Fig. 25.-Penthetria transitoria, 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 radiu:s. 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 
reacihes the middle of the posterior margin. Behind it may be seen 
a distinct divergent fold and an equally divergent anal vein. The 
mediocubital vein is 1Situa.ted twice as far above the radiomedial vein 
as is 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 cliff-(August 6, 

1906. L .M.L.). 
This form consi·sts of two wings pertaining to one individual. 

The wings are 1omm 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-ten.ths 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. Wit11 its posterior branch the cubitus 

forms ·a steep downwiard-trending curve, which strikes the posterior 
margin above the centre. Immediately behind the cubitus and 

Fig. 26.-Penthetria canadensis, Handlirsch. 

parallel with it nms a fold; and farther on, but likewise parallel 
with the cubitus, the anal vein proceeds to the posterior margin. The 
mediocubital vein i1s 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 1also shows very strong pigmentation. 

Penthetria curtula, sp. nov. Fig. 27. 
Locality: Horsefly mine-(July 20, 1906. L.:M.L.). 
A wing 3mm long, whose breadth and length are in t!he proportion 

of 1: 2. The anterior margin is gently curved, while the posterior 
border is strongly arcuate. The nearJy !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 fuJses in the margin nea1·er to the r·adius tl:(an 
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 0£ the 

Fig. 27.-Penthetria cu1·tula, Handlirsch. 

wing, the media separ.ates into two moder'ately divergent branches. 
The cubitus slopes downward in a fairly steep curve, and with its 

3337-3? 



120 CONTRIBUTIONS TO CANADIAN PALJEONTOLOGY 

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 •as fiar removed from the radiomedial 
cross-vein as this is from the bifurcation of the media. The wing 
&rpears uniformly transparent, and only on the anterior border some· 
;vhat opaque. 

Penthetria dilatata, sp. nov. Fig. 28. 

Locality: Horsefly miue-(J uly 20, 1906. L.1LL.). 

A remarkably broad wing 1omm long, with slightly curved anterior 
margin and strongly arcuate posterior border. The br5adth to the 
length is as 1 : 1·9. The radius, which bends slightly forward 1at the 
end, extends beyond seven-tenth~ the length of the wing. The sector 
iarises 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, )and fuses in the margin midway between the radius and the 

Fig. 2q.- -Pe11thetria dilatata, Handlirsch. 

posterior branch of the sector. The radiomedial cross-vein lies some­
what farther from the origin than from the furoation 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 ia 

gentle curve toward the posterior border, which it strikes some 
distance •above the centre. Behind the cubitu.ls runs a parallel fold, 
and farther on a simple slightly divergent anal vein. The medio­
cubi tal vein lies one and O'Ile-half times as far above the radiomedial 
cross-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-(J uly 20, 1906. L.::M'.L.). 
A large very heavily built insect, with broad wings of subellip­

tical form, slightily 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, /although 
it is strongly curved and relatively long, and fuses in the margin 
equidistant from the radius and the posterior b'ranch. The radio­
medial cross-vein is situated some distance below the ce'ntre of the 
wing and thTee times 9.s far from the base as from the fork of the 
sector. The media forms a r elatively 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 radiomedi.al cross-vein as 
is the latter from the furcation of the media. The entire wing is 
strongly pigmented, and i:i especially opaqne towitrtl the antorior 
margin. 

Fig. 29.-Penthetria platyptera, Uandlirsch. 

In addition to the foregoing sp€cies, which comprise 24 examples 
in .all, there are 12 other specimens in the collection that undoubt­
edly belong in the genus Penthetri'a, yet are too imperfect1y 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 p€rtain to this bibionid 
genus. Only one form belonging to this family was hitherto known 
from this region, namely, Penthetria simtllcameena, 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. 30. 

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

A portion of a wing 12mm long, the entire length of which may 
have been about 14mm. 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 quire near the base of the wing, and at one-thi,rd 
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 b'ranchlets are 
present. The media takes its course nearly through 'the centre of 

Fig. 30.-Etoptychoptera tertiaria, Handlirsch. (Sc=Subcosta, R= 
Radius, Rs=Sector radii. llf=Media, Cu = Cubitus, A.=Anal.) 

the wing, and at one-third the wing's length it furcates into two 
main branches, lthe anterior of which is slightly arcua'te and is par­
allel with the ipooterior branc,h 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 righ't angles; after a short common course those again 
~epara'te, the 'Posterior branch of the media curving toward the 
poisrerior margin 'and forming a short bifurcation, while the anterior 
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branch of the cubitus proceeds in its original direction. The pos­
te'rior branch of the cU'bitus bends at an obtuse angle above the 
furcatio'n, and fuses dlose to the :first anal vein, wihich is gently 
curved. The second anal vein is slightly sigmoid in curvature. To 
a11 appearance this wing was transparent, the veins having opaque 
borders. 

This fossil is of the greatest interest, since it departs essentially 
from nll known recent and extinct iptychopterids, and exhibits very 
primitive characters. Thus, the radius with its sector is especially 
conspicuous, being still at the same stage as is found in tihe Liassic 
eoptychopterid Eolimnobia geinitzi, Handlirsch. Notwithstanding 
its transient fusion, the media, allso, is much more primitive than in 
the recent genera Ptychoptera and Bittacomorpha; yet not more so 
than in li1aci-ochile spectrum, LOw, from 'the amber, or in the recent 
but. also very ancient forms, Tanyderus ·and Protoplasa. The media 
agrees bes't with the Liassic Proptychoptera liasina, Ha'ndlirsch. The 
development of the two anal veins is likewi'Se very primitive. 

Ohironomidre :-
Jn the year 1877, Scudder mentioned some <ihironomids from 

Quesnel without describing them. 

Tipulidre:-
Tipula tulameena, sp. nov. Fig. 31. 

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

A wing at least 9mm in length, about three times as long as broad, 
with a i•ather obliquely truncate apical border. The sector radii 

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 branohes. The media bifurcates in the usual way: its an­
terior branch is di'Vi'.ded, and above the forking it unites with the 
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simple posterior branch by melans of an oblique cross-vein, so that 
the typical irregularly pentagonal cell resul'ts. With its anterior 
branch-which is bent almost at right ang1es-the long, nearly sig­

moid cubitus comes in contact wit:.i the posterior branch of the 
media, and with its own posterior b11anch extends close to the first 
anal vein. The normal opaque spot in the radial region is very 
large, imd other more opaque places appear to have been present in 
the medi'al and cubital regions. 

Of the species of Tipula from Florissan't made known by Scudder, 
T. maclurei and T. tartari approach the nearest to similar marking; 
yet the correspondence is not so close that an identification couVd be 
i:ttempted. 

In addition to the foregoing species, there i s in the co1lection an 
indeterminable tipulid from Tul'ameen river. 

Asilidm:-
In 1879, a form belonging to this family wE:s cited by Scudcicr 

from British Columbia, but was not characterized. 

Empidm:-
ltficrophorns defunclus, sp. nov. Figs. 32 and 33. 

Locality: Tulameen river, opposite Vermilion cli:ff-(August 6, 
1006. L.M.L.). 

A very s.ma11 form, the body of which is scarcely more than 4mm 

in length, with wings 4mni long, 'the breadth and length being in the 
proportion of 1: 2.3, The neuration can be made ou1t 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 ithat of rece11t 
species of Microphorus. 

The radius stretches about three-fourths the length of the wing; 
its sector arises very near the base, and jus•t below its origin sepa­
ratels into two characteristic nearly straigh't 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, wi-th which it is connected 
by a cros-s-vein, fina1ly bending .at an obtu<se angle toward the apical 
border. Thus is formed the <.!haracteristic mecli'al cell, which extends 
two-filths 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 baclrn-ard 
toward the base of the wing, is somewha·t shorter than the free 
portion of the anterior branch, and strikes the nearly straight anal 
vein about in the micliclle. 

Fig. 32.-Microphorus defunctus, Handlirsch. 

The abdomen is much n·arrower than the r0bust, 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 iabdomen, and are onlr slightly longer than 
the somewhat terminally expanded tibire. The tarsi also appear to 
have been somewhat expanlclecl. 

.!< 

Fig. 33.-Mic1·ophorus dejunctus, Handlirsch. (R=Radius, Rs =Sector 
radii, M 1, 2=Media, Cu = Cubitus, A=Anal.) 
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Dolichopodidre :-
Dolichopus? sp., Scudder. (Quesnel.) 

Borboridw :-
Heteromyza senilis, Scudder. (Quesnel.) 
Sciomyza revelata, Scudder. (Quesnel.) 
Lonchaea senescens, Scudder. (Quesnel.) 
Palloptera morticina, Scudder. (Quesnel.) 
Lithortalis picta, Scudder. (Quesnel.) 

Anthomyidw :-
Anthomyia burgessi, Scudder. (Quesnel.) 
Anthomyia inanimata, Scudder. (Quesnel.) 

AU these 'spe<}ies mentioned by Scudder are in need of critical 
revision. 

HEMIPTERA. 

Gerridai:-
Gerris st8li, Scudder. (Similkameen.) 

The genus Telmatrechus established by Scudder on this 
species is not well founded. 

Gerris defuncta sp. nov. Figs. 34 and 35. 
Locality: Quilchen·a-(J uly 31, 1906. I .. M.L.). 

An entire insect without wings, which doubtless represents an 
.!.pterous form, 'the body, including the head, measuring 15mm in 

Fig. 3.J,.-Gen·is difuncta, Handlirsch. 
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length. The head is almost equilaterally triangular, with very 
slightly bulging eyes. The first and third joints of the antennre are 
nearly equ·al in length, and singly are about a third longer than the 
secon<l. 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 nearly two 
and one-half times as long as it is broad at the base, and exhibits the 
slightly projecting corners of the prean~l (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 leg.s are 
somewhat longer than their tibire, and reach scarcely one-third the 
length of the femora of the middle legs. The latter joints are dis­
tinctly shorter than those of the hinld legs, and are as long a·s 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 
tibire of the middle legs is about five-sixths that of their femora, 
while the tibire of the bind legs are scarcely two-thirds as long as the 
femora. 

These dimensions sufficiently characterize the species, and prove 
it to be distinct from G. sta.li. 

Fig. 35.-Gerris defuncta, Handlirsch 

Pentatomid11J :-

Teleoschistus antiquus, Scudder. (Quesnel.) 

In the present collection is found only one p,entatomid form, and 
this does not permit of an exact identification. 
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HoMOPTERA. 

Fulgoridre :-
(? Ricania antiquata, Scudder. (Similkameen.) 
(??Enchophora) sp., Scudder. (Similkameen.) 

The latter fossil is of a most doubtful nature. 

Oercopidre :-

The following have been previously recorded from this region:­

Aphrophora, sp., Scudder. (Similkameen.) 
Oei•copis grandesr:.ens, Scudder. (Similkameen.) 
Oercopis selwyni, Scudder. (Ninemile creek.) 
Wercopi,tes torpescens, Scudder. (Similkameen.) 
?Palecphora, sp., Scudder. (Similkameen.) 
Stenolocris venosa, Scudder. (Similkameen.) 
Stenecphorµ, piincfolata, Scudder. (Similkameen.) 
Dap;sonites veter, Scudder. (Similkameen.) 
Palaphrodes sp., Scudder. (Sirruilkameen.) 
Palaphrodes, sp. Scudder. (Similkameen.) 
Palreoptysrna venQ;Sa, S1cudder. (Similkameen.) 
Ptysmaphora fietcheri, Scudder. (Similkameen.) 

All these species need a thorough revisio11 
In the material at hand is found a beautiful hind wing belong.ing 

to a very large species, which apparently agrees with none of th& 
many forms described from the Tertiary :-

Aphrophora angusta sp. nov. Fig. 36. 
Locality: Tulameen river, opposite Vermilion cliff-(August 6, 

1906. L.M.L.). 

Fig. 36.-Aph1·ophora angusta, Handlirsch . (R =Radius, M=Me<lia. 
Ou=C ubitus, A=Anal.) 
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The portion preserved measures 17mm in length, and permits the 
assumption that the total length of the wing may have been more 
than 2omm. 

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 distinctly 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 ~ cross-vein, the former being very strongly arcuate, while the 
two succeeding anal veins are straight. Here and there the margin'al 
vein is well preserved, and from the radius to th" 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 th'at this species belongs in the genus Aphro­
phora in the strict sense, yet to-day this genus includes only 
numerous small forms. 

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

To the auchenorrhynchous homopters also belongs a form identi­
fied by Scudder as CcelidiJ.a columbiana. (Similkameen.) 

Aphididw :-
Sbenaiphis quesneli, s~udder. 
Lachnus petrorum, Scudder. 

(Quesnel.) 
(Quesnel.) 

One wing described by Scudder as Planophlebia g?'(Jantea (Simil­
kameen), and six fragments from the collection under discussion are 
so imperfectly preserved that, not even lthe order in which they 
belong can be determined with any degree of certainty. 
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!190. Co11rad and "Whitehorse Mining districts, scale 2 m. = 1 in. 
H9J. Tnntalus and Five Fingers coal mines, scale 1 m.=1 in. . 

I Ul 1. • Honanza and Hunker creeks. Auriferous gravels. Scale 40 chains= 1 in. 
J 033. Lower Lake Laberge and vicinity, scale · 1 m. = 1 in. 
]()41. Whitehorse Copper belt, scale 1 m. = l in. 
1026, 1044-1049. Whitehorse Copper belt. Details. 

278. 
604. 

*771. 
767. 
791. 

*792. 
*828. 
890. 
!l41. 
987. 
989. 
997. 

1001. 
1002. 
1003. 
1004. 
1068. 
l-074. 
1095. 
1096. 
1105. 
ll06. 
1125. 

BRITISH COLUMBIA. 

Cariboo Mining district, scale 2 m. = 1 in. 
Shuswap Geolo~ical sheet, scale 4 m. = 1 in. 
Preliminary Edition, East Kootenay, scale 4 m. =l in. 
Geological Map of Crowsnest coal-fields, scale 2 m. = 1 in. 
West Kootenay Minerals and Strire, scale 4 m. = 1 in. 
West l(ootenay Geological sheet, scale 4 m. = 1 in. 
Boundary Creek Mining district, scale l m. = 1 in. 
Nicola coal basin, ST'ale 1 m. = l in. 
Preliminary Geological Map of Rossland and vicinity, scale 1,600 ft.= 1 in 
Princcton coal basin and Copper Mountain Mining camp, scale 40 eh.= 1 in. 
Telkwa river and vicinity, scale 2 m. = l in. 
Nanaimo and New Westminster Mining division, scale 4 m. =1 in. 
Special Map of Rossland. Topographical sheet. Scale 400 ft.= 1 in. 
Special Map of Rossland. Geological sheet. Scale 400 ft.= 1 in. 
Rossland .Mining camp. Topographical sheet. Scale 1,200 ft. =l in. 
Rostiland Mining camp. Geological sheet. Scale 1,200 ft.=l in. 
Sheep Creek Mining camp. Geological sheet. Scale 1 m. = 1 in. 
Sheep Creek Mining camp. Topographical sheet. Scale 1 m. =l in. 
lA,.-Hedley Mining district. Topographical sheet. Scale 1,000 ft. =l in. 
2A.-Hedley Mining district. Geological sheet. Scale 1,000 ft. = l in. 
4A.-Golden Zone Mining camp. Scale 600 ft. =l in. 
3A.-Mineral Claims on Henry creek. Scale SOO ft.= 1 in. 
Hedley Mining district: Structure Sections. Scale 1,000 ft. =1 in. 

ALBERTA. 

594-596. Peace and Athabaska rivers, scale 10 m. = 1 in. 
*808. Blairmore-Frank coal-fields, scale 180 eh.= 1 in. 
892. Costigan coal basin, scale 40 eh= 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 ! m. = 1 in. 
1118. 6A.-Edmonton. (Clover Bar Coal Seam). Scale ! m. -1 in. 
1132. 7 A.-Bighorn Coal-field. Scale 2 m. = 1 in. 

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. 

*T'ublications marked thus are out of print. 
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ONTARIO. 

227. Lake of the Woods sheet, scale 2 m. -1 in. 
•283. Rainy Lake sheet, scale 4 m. = 1 in. 
•342. Hunter Island sheet, scale 4 m. = 1 in. 
343. Sudbury sheet, scale 4 m. =1 in. 
a73. Rainy River sheet, scale 2 m. = 1 in. 
560. Seine River sheet, scale 4 m. = 1 in. 
570. French River sheet, scale 4 m. = 1 in. 

*589. Lake Shebandowan sheet, scale 4 m. = 1 in. 
599. Timiska.ming sheet, scale 4 m. =l in. (New Edition 1907). 
605. Manitoulin I sland sheet, scale 4 m. = 1 in. 
606. Nipissing sheet, scale 4 m.=l in. (New Edition 1907) . 
660. Pembroke sheet, scale 4 m. = 1 in. 
663. lgnace sheet, scale 4 m. - 1 in. 
708. Haliburton sheet, scale 4 m. =1 in. 
720. Manitou Lake sheet, scale 4 m. = 1 in. 

*750. Grenville sheet, scale 4 m. = 1 in. 
770. Bancroft sheet, scale 2 m. = 1 in. 
775. Sudbury district, Victoria mines, scale 1 m. =l in. 

*789. Perth sheet, scale 4 m. = 1 in. 
820. Sudbury district, Sudbury, scale 1 m. =l in. 
824-825. Sudbury district, Copper Cliff mines, scale 400 ft. -1 in. 
852. Northeast Arm of Vermilion Iron ranges, Timagami, scale 40 eh. -1 In . 
864. Sudbury district, Elsie and Murray mines, scale 400 ft. =1 in. 
903. Ottawa and Cornwall sheet, scale 4 m. = 1 in. 
944. Preliminary Map of Time.go.mi and Rabbit lakes, scale 1 m. -1 in. 
964 . Geological Map of parts of Algoma and Thunder bay, scale 8 m. =I l t1, 

1023 . Corundum Bearing Rocks. Central Ontario. Scale 17! m.=1 in. 
1076. Gowganda Mining Division, scale 1 m. = l in. 

*251 . 
287. 
375. 

*571. 
*665. 

667. 
*668. 

918. 
976. 

1007. . 
1029. 

QUEBEC. 
Rherbrooke sheet, Ea.stern Townships Map, scale 4 m. -1 in. 
Thetford and Coleraine Asbestos district, scale 40 eh. = 1 in. 
Quebec sheet, Ea.stem Townships Map, scale 4 m. = 1 in. 
Montreal sheet, Eastern Townships sheet, sea.le 4 m. -1 in. 
Three Rivers sheet, Eastern Townships Map, scale 4 m . = 1 in. 
Gold Areas in sou thee.stem part, scale 8 m. = 1 in. 
Graphite district in Labelle county, scale 40 eh. -1 in. 
Chibouga.mau region, scale 4 m. = 1 in. . 
The Older Copper-bearing Rocks of the Eastern Townships, scale 8 m. -1 in. 
Lake Timiskaming region, scale 2 m. = 1 in. 
Lake Megantic and vicinity, scale 2 m. = I in. 

NEW BRUNSWICK. 
*675. Map of Principal Mineral Occurrences. Scale 10 m. -1 in. 
969 . Map of Principal Mineral Localities. Scale 16 m. - 1 in. 

*812. 
833. 
897. 

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

= l in. 
927. General Map of Province showing gold dis.tricts, scale 12 m . - 1 in 
937. Leipsigate Gold district, scale 500ft.=1 in. 
945. Harrigan Gold district, scale 400 ft.= 1 in. 
995. Malaga Gold district, scale 250 ft . = 1 in. 

1012. Brookfield Gold district, scale 250 ft. = l in. 
1019. Halifax Geological sheet. No. 68. Scale 1 m. =l in. 
1025. Waverley Geological sheet. No. 67. Scale 1 m.=1 in. 
1036. St. Margaret Bay Geological sheet. No. 71. Scale 1 m. -1 in. 
1037. Windsor Geological sheet. No. 73. Scale 1 m. = 1 in. 
1043 . Aspotogan Geological sheet. No. 70. Scale 1 m. = 1 in. 

NoTE.-lndividual Maps or Reports will be furnished free to bona fide Canadian 
applicants. 

Reports and Maps may be ordered by the numbers prefixed to titles. 
Applications should be addressed to The Director, Geolo"ical Survey, Depart­

ment of Mines, Ottawa. 
*Publiliations marked thus are out of print. 
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