FEBRUARY, 1912

x VOL. XXV, "o. 11

| THE

OTTAWA
| NATURALIST

Published by The Ottawa Field-Naturalists’ Club.

EDditor:
ARTHUR GIBSON,

CeNTRAL EXPERIMENTAL FaRrm,

OTTAWA.
& Associate EDditors:
W. T. Macovux, P. E. Raymoxp, Pu.D Miss M. F FORrTIER,
Botany Geology Ornithology.
Pror. Joux Macoun M.A. Orro Krorz, LL.D. .. M.Lamsg, F.GS,,
Conchology Meteorology. Palaontology.
W. H. HarrINGTON, J. W. Ginson, M.A. Pror. E. E. Prixce,
Entomology Nature Study. Zoology
CONTENTS:
The Myxomycetes or Slime-moulds of the Ottawa District; a pre-
liminary list. By J. W. Eastham. - - - - - 167
The Identity of the better known Midge Galls. By E. P. Felt. - il4
Drinking Water and Health. By Frank T. Shutt. - - - 168
Lectures - - - - - - - - - - - 172

Tue Roria L. Craix Co., Limiten

ISSUED FEB. 12, 1912

Bntered ot the Oawa Post Office as sesond class matter.




THE BUSY STORE

THE 2 MACS, LIMITED

ON THE BUSY CORNER

e s e o e |

-WE DEAL 'WlTH OUR ADVERTISERS

80, E. PRESTUI & SORS,

MERCHANT TAILORS
217-219 RIDEAU ST., OTTAWA'

WE MAKE BVERYTHING WE SELL AND GUARANTEE EVERYTHING WB MAKE.

JARVIS' 550160,
157 Bank St | Fhone 732

Any book you see advurtised, Kvelnveit
not.wewﬂ!wdcitiar
you promptly. We

“Mlerit*” placed ALLEN & COCHRASE
THE RED CROSS DRUSCGISTS at
the head in the drug businese of
Ottawa—on meprit they seek your
tradé. ¢ sTomEs, wwn. cmu

MENTION

THE OTTAWA NATURALIST

[ WHEN DEALING WITH OUR ABVERTISERS

W@@DS

SLEEPING -
BAGS

Factery

OTTAWA wo WINKIPEC,

Wholesale Mamufacturers

Lumbermen’s and Contractors’ Supplies,

Gutfitting Survey Parties,

Exploration and Outing Parties of any kind,
A Specilty

anna@«_ﬂ

SILK TENTS

For Quotations Phone 3512

DRS. MARK G. AND GEORGE M.
McELHINNEY

DERTISTS AND ORTHODONTISTS
109 Metcalfe 5t., OTTAWA

THE BANK OF OTTAWA

Estabiished 1874

Capital (authorized) $5,000,000
Capital (paid vp) 5.300,000
Rest and Undivided Profits 4,017,938

A. ROSENTHAL 2. SONS, LTD.

JEWELLERS AND
OPTICIAN

Goldamith's -7 Ottawa

THER.]. DEVLIN CO.
Lirnited

High Grade Hats Fine Fors '

Pur Department b
Phone 4858 96 Sparks St. |

EVERY DOLLAR

ond whstis o needed in the |
wndnctdeczmmi:nm
ed to YOU in DIVIDENDS by

10 OFFIcES T OTTAWA Avp wviy | THE MUTUAL LIFE OF CANKDA
SAVINGS BANK DEPARTMEST Consult H 'w%m PO
GRIP L!Ml‘TED. ‘"“Tgtgtcu '“nAnu

4882 TEMPERANCE ST. TOPOUTO




o'

Library Bureau of Canada

HEAD OFFICE—ISABELLA ST., OTTAWA, ONT.
BRANCHES—Toronto, Montreal and Winnipeg.

Inventors of the Card System,

Special Insect Cases

Vertical Filing and and Natural History
2 5 Cabinets made to
various Office Devices. order.

PIANOS ..o
ALL PRICES
C. W. LINDSAY, Limited
189 SPARKS ST., OTTAWA

Ll (RS it SO At gl £ bl s S B

i 3 Do kS R A

Crown Lithographing Co.,
189-190 WELLINGTON ST., OTTAWA o i

Society and Wedding Stationery, Calling Cards At Home,
Dinner Cards, etc.

The Rolla L. Crain Co., Limited

Printers, Bookbinders and Loose Leaf Manufacturers

174-178 Weliington St., Ottawa

PHONE 6201

Wurphy-Samble Limited

Ottawa

DIRECT IMPORTERS OF

FANCY AND STAPLE GROCERIES,
TROPICAL AND HOT HOUSE VEGETABLES AND FRUIT

SOLE BLENDERS AND DISTRIBUTORS OF THE FAMOUS

ORCHID BRAND SECRET BLEND TEA

ORCHID BRAND PLANTATION COFFEE
ORCHID BRAND BACON




THIS SPACE FOR SALE

Apply to the EDITOR, OTTAWA NATURALIST,
CENTRAL EXPERIMENTAL FARM
OTTAWA.

BIRKS’ AUTOMATIC
EYE-GLASS HOLDER

(GUARANRTEED)

In Gunmetal Finish, 50 Cents.
In Gold Finish, $1.25

HENRY BIRKS & SONS, LTD.
66 SPARKS ST., OTTAWA

THE IMPERIAL LAUNDRY

386-330 WELLINGTON ST., COR. BAY ST.

LAUNDERERS AND CLEANERS
DRY CLEANING A SPECIALTY

Telephone 2000 GIVE US A TRIAL ORDER

Dominion Express Company
Money Orders

FOREIGN , .= TRAVELLERS'
DRAFTS CHEQUES
Issued in

Dollars, Pounds Sterling, Francs, Marks, Roubles, eic
Payable all over the World.

Money transferred OTTAWA CITY ,OFFICE Foreign Money
by Telegraph Corner 1
and Cable SPARKS AKD ELGIN STS. Rovahs nd i,

TuousaNDS oF AcBNCIES THROUGHOUT CANADA




THE OTTAWA NATURALIST

VOL. XXV. OTTAWA, FEBRUARY, 1912 No.

THE MYXOMYCETES OR SLIME-MOULDS OF THE
OTTAWA DISTRICT; A PRELIMINARY LIST.

By J. W. EastHam, AssisTtaANT BoTtaxist. DivisioN oF
Boraxy, C.E.F., Orrawa.

For some time past the writer has given such attention as
was possible to the study of the plants known by the names of
Myxomycetes, Mycetozoa, and Slime Moulds, and on coming
to reside at Ottawa in the spring of last vear decided to co llect
and study as thoroughly as the pressure of other duties would
permit, the representatives of the group tn be found in the
locality, in the h()pt that after a few seasons’ work a fairly good
knowledge of the M ‘Xxomycetes of the local flora might be
obtained and the cnqun'\ extended into a wider field. This
seemed a desirable object for two reasons. In the first place
one or two 1)1(hmnmr\ collecting lrl]x\ seemed to indicate that
the neighbourhood would prove rich in these organisms, and
secondly, there seemed a need for the study of our Canadian
species. While no very exhaustive search has been made
through the literature of the subject, vet, incident allv, a good
many works and papers have been consulted, and so far onlv
one reference to a paper dealing with Canadian species, either
from a local or a general standpoint, has been noticed. nameh-
a paper by Mr. C. L.. Moore on the .\I_‘.'xum\'rvlcs of Pictou Co.,
N.S. (1908). S-nm' rather interesting data are, furthermore
to be obtained from Prof. Macbride’s *“ North American Slime
Moulds”, the standard work on the American forms. In this
work about 220 species are described as occurring in North and
Central America, and of these about 127 are recorded from
New England and New York State, an area contiguous with
that of Eastern Canada. In the same work. however. only
about 235 species are mentioned as known to occur in Canada,
and two of these are from western localities. As there seems
no good reason for supposing Eastern Canada to be greatly
poorer in species than the adjacent territory to the south. ‘it
might have been inferred that even a very cursory examination
of the district would result in extending our knowledge of the
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northern distribution of a number of forms. This surmise was
abundantly confirmed by the fact that 28 species were collected
iast summer in the vicinity of the Experimental Farm itself,
and some 40 species are recorded for the district.

It may be considered, in view of the circumstances of the
case, that the publication of even a preliminary list of the species
observed is, at this time, premature. This would be a reason-
able objection if it were sought to emphasize the amount of
information gained, rather than to draw attention to the need
for much more extended work before a record approaching
completeness can be prepared. The vegetative stage of the
plants, consisting of a slimy mass of naked protoplasm (the
plasmodium) is usually concealed in decaying wood, or amongst
fallen leaves or other decomposing vegetable matter, and only
seeks the light when about to enter upon spore formation.
While the fructification is often well exposed in some elevated
place, for instance, on a tree stump, it is noi infrequently on the
underside of a log, amongst leaves, or on small twigs on the
ground, and this, taken together with the small size of the
sporangia in many cases, makes it necessary to search very care-
fully if nothing is to be missed. Furthermore, the sporangia
are often so delicate that a heavy rain-storm after they have
been formed may render the identification of them almost
impossible. All these circumstances make it possible to work
over a small area very thoroughly at frequent intervals, and
yet enter on another search in the same spot with a reasonable
hope of meeting with something n.w. The main purpose of
the writer, therefore, in publishing this article is to secure the
interest and assistance of those who may have an opportunity
of obtaining specimens. It is hardly expected +hat meny
persons will collect material systematically, but the knowledge
that the local forms are being studied mav induce those who are
pursuing field-work along other lines, or who are spending a
vacation in the country to collect and preserve the specimens
they meet with. The country around Chelsea and Kingsmere,
for instance, suggests almost inexhaustible possibilities for the
‘collection of these organisms, and summer residents could
obtain many specimens with very little trouble.

With regard to collecting it may be said that much better
results are usually obtained by a thorough examination of a
small area than by superficially looking over one of wider extent.
Where the material is found on dead wood a note should be
made as to the kind of wood if identification is still possible.
In many cases it will be found, however, that the logs, stumps
and branches apparently most attractive to the Myxomycete
are too much decomposed to admit of any opinion as to their
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nature. Owing to the very fragile character of the specimens
some kind of small box, such as pill boxes or cardboard slide
boxes, is almost essential to ensure their safe conveyance home.
Material from the same “colony” only, should be placed in
one receptacle to avoid the mixing of spores which would other-
wise ensue and render identification difficult. This applies most
strongly to specimens which to the naked eye appear alike, as
‘when microscopically examined these may be found to be
different species. The remaining space in the box should be
packed with a little tissue or other soft paper, or failing this, with
leaves, to prevent damage to the material by shaking. The
conditions most favourable for a plentiful crop of slime-moulds
are moisture and warmth. Frequent showers during warm
weather furnish ideal conditions. During the Lot, dry weather
towards the middle of last summer very few specimens were to
be found, while in autumn they once more became abundant.
The species in the subjoined list recorded from King’s Mt. were
all collected in October, and so latc s October 28, a species not
previously met with was collected, somewhat damaged, but
~till readily recognizable.

It was at first intended to give a somewhat more extended
account of the structure and habits of the members of the group,
but on account of their diversity this would necessitate a much
longer article than has been thought desirable, and without
numerous illustrations would probably not give much help to
those unfamiliar with the plants. A series of specimens, how-
ever, illustrating all the species here mentioned and some others,
has been placed in the Herbarium of the Division of Botany at
the Central Experimental Farm, and will be very gladly shown
to anyone sufficiently interested to pay the Division a visit.
Such an examination of actual specimens will give a much
better conception of these organisms than any amount of written
description.

A word may be added on the economic importance of the
group. As regards most of the species this is quite negligable,
but a few are parasitic in higher plants and one is the cause of
a very serious disease of clutivated crops. This organism is
Plasmodiophora brassicae Wor. which attacks a large number
of wild and cultivated species of cruciferous plants, its hosts
being, perhaps, limited to representatives of this family. Attack-
ed plants first show a peculiar malformation of the root, and late:
the wffected part rots, the plant being stunted in its growth
or killed. This disease has received in English the names
““club-root ”, “clubbing”, “finger-and-toe”, and “anbury”, and
in French that of ““maladie digitoire”, designations for the
most part denoting the abormal form of the rcot. It is only
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too well known in most parts of the world where cruciferous
crops are grown, but in this country its occurrence is only known
with certainty in the Maritime Provinces, in some districts of
which it is very destructive. At the same time from verbal
descriptions occasionally given to members of the staff of the
Ontario Agricultural College it would seem that the disease is
present in Ontario, although its occurrence cannot be looked
upon as established until reporis are confirmed by specimens.
It would be rather strange if it were unknown here, since in the
adjacent State of New York it is a very serious pest, especially
in the market gardening districts around the large cities.

Another organism about which enquiries are sometimes
made in the belief that it is parasitic, is Spumaria alba. The
large fruiting bodies (aethalia) of this species, often 2 inches
or more in length, are frequently found attached {0 (he leaves
and stems of various living plants, and are sometimes found in
strawberry plantations. While at the Agricultural College at
Guelph the writer received specimens from a strawberry grower
who stated that they were present in great quantity on his straw-
berry beds and killing the plants. No doubt he was wrong in
thinking the Spuma. .2 parasitic, but the aethalia are easily
broken up into a powdery mass of calcareous dust and black
spores, and hence objectionable amongst the ripening fruit
In France this source of trouble is sometimes so prevalent that
spraying with a solution of potassium sulphide is recommended
for it. With the exception of these two, however, none of the
species known to occur in this country are of any commercial
importance.

In the preparation of the list that follows thanks are due
to Prof. Macoun, of Ottawa, and to Prof. Macbride. of Iowa
University; to the former for permission to work over a collec-
tion of material in the Herbarium of the Geological Survey, and
to the latter for assistance in the identification of difficult or
doubtful specimens. The additicnal localities obtained from
a study of Prof. Macoun’s material are indicated by an (M).

The nomenclature adopted is for the most part that of
Macbride’s monograph, but in a few instances that of Torrend
(Les M yxomycetes, 1908) has been preferred. Where the nature
of the substratum is not indicated the specimens were gathered
on decaying wood.

List or SpeciEs.

Ceratiomyxa mucida (Pers.) Schroet.—Ceratiun hydnoides
A. & S. Although an especially careful lookout was kept for
this species during the past season the only specimens collected
were some immature and doubtful ones from the Boom Rd.,
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Chelsea. This was the more noteworthy in view of the fact
that Prof. Macoun’s collection includes material from a number
of places in the neighbourhood. Failure to find it in a season
so favourable in many ways as the last may perhaps be ascribed
to the periodicity vshich some species seem to show in the vears
of their appearance. The following are the sources of Prof.
Macoun’s material : —Beechwood Cemetery, Rideauv Park, Rock-
cliffe, near Hull, Carleton Place.

Fuligo ovata (Schaeff.) Macbr.—F. septica (L) Gmel.
Though not abundant as regards number of individuals, speci-
mens were gathered in most of the localities examined, viz.,
Chelsea, King’s Mt., Rockcliffe, Blueberry Point, and several
places near the Exp. Farm. The largest aethalium gaihered
measured about 4 in. by 13, the smallest less than a fourth of
an inch in length.

Physarum sinuosum (Bull). Weinm. on dead leaves and moss
near Hull (M); Exp. Farm.

Physarum nefroidewm Rost. King’s Mt.

Craterium minutum (Leers) Fries—C. pedunculatum Trent.
On dead Cedar twigs, Dow’s Swamp (M).

Craterium leucocephalum (Pers.) Ditm. On a dead frond
of Pteris aquilina, Exp. Farm.

Spumaria alba (Bull.) D. C.—Mucilago spongiosa (Leyss.)
Morgan. Plasmodia of this species were met with in great
quantity amongst dead leaves in Beaver Meadow, in June. A
little later the aethalia were found attached to various neigh-
bouring objects, some on twigs on the ground, some on the
stems of grasses and branches of shrubs a foot or more above the
level of the ground. None of the aethalia were very large, the
largest measuring a little less than two i-ches by one inch.
Aethalia were also obtained later in the season :ear the Exp.
Farm.

Didymium squamulosum (A. & S.) Fries. On grass, dead
leaves, bark, etc. Beaver Meadow and Exp. Farm. A gather-
ing of this species made on June 9th was the first material col-
lected in properly matured condition.

Diderma effusum (Schw.) Morgan. Gathered once near the
Exp. Farm on the leaves and petioles of a living plant of Mitella
diphylla. The fructification was chiefly on the lower surface
of the leaves, the chalky reticulations of the plasmodiocarp
showing a tendency to follow the projecting ribs of the leaf,
and also to envelop the stiff hairs occurring on both surfaces,
thus giving a peculiar lime-splashed appearance to the Mitella
plant.

Diderma reticulatum (Rost.) Morg.—Chondrioderm = reti-
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culatum Rost. On dead leaves, cedar twigs and living fern
fronds, Exp. Farm.

Diderma spumarioides Fries. On grass stems and dead
and living leaves, Beaver Meadow.

Diderma crustaceum Pk. On dead leaves and bark, Exp.
Farm and Beaver Meadow.

Stemonitis maxima Schw. Boom Rd., Chelsea; Exp. Farm.

Stemonitis Smithit Macbr. Exp. Farm. This species and
the preceding were gathered a number of times ne:r the Farm,
being the ones most commonly met with.

Stemonitis splendens Rost.—S. Morgani Pk. This hand-
some species was only met with once, on a tres-stump near the
Exp. Farm. The mass of sporan ia covered an area several
inches square.

Stemonitis fenestrata Rex. Exp. Farm.

Stemonitis herbatica Pk. Exp. Farm.

Comatricha stemonitis (Scop.) Sheld.—C. iyphina (Pers.)
Rost. Exp. Farm.

Diachea leucopoda (Bull.) Rost. Cuirl=toa Place (M), West
End Park (M).

Reticularia Lycoperdon Bull. Only met with once on a
stump near the Exp. Farm. The aethalium was a large one
measuring about 2} in. in diameter.

Enteridium splendens Morg.—E. rozeanum Wing. On twigs,
rotting boards. and tree stumps. Met with rather frequently in
various place near the Exp. Farm; also at Rockeliffe, Kin»’s Mt .,
and Ironsides (M).

Tubifera jerruginosa (Batsch) Macbr.— Tudulina fragiformais
(Pers.) List. Exp. Farm.

Tubifera stipitata (Berk. and Rav.) Macbr.— Tubulina stip-
#ata (B. & R.) Rost. Exp. Farm; Beaver Meadow.

Cribraria sp. One or two species of this genus were col-
lected but were too much weathered to permit of further deter-
mination.

Dictydium cancellatum (Batsch) Macbr.—D. wumbilicatum
Schrad. Exp. Farm.

Lycog:la epidendrum (Buxb.) Fries. Probably the com-
monest myxomycete in the district, being found almost every-
where where a search was made. As might have been expected
the Old Boom Rd., Chelsea, furnished a very luxuriant crop of
this species but at no time during the past season when observa-
tions were made, were the aethalia so abundant as in the latter
part of June, 1910. At that time one could find large areas
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where every foot of the surface of the logs bore scores and even
hundreds of aethalia. On account of the comparatively large
size of the fruiting bodies and the various bright shades of pink
and red which they pass through before attaining maturity, this
is one of the species most commonly noticed by the casual
observer, by whom it is generally regarded as some kindof
puff-ball; a pardonable error when it is recalled that the earliest
description was published under the name Lycoperdon epidendron.

Arcyria nutans (Bull.) Grev. Exp. Farm.

Arcyria incarnata Pers. Ottawa (M).

Arcyria punicea Pers.—A. denudata (L) Sheld. By far the
commonest species of the genus last season. being met with in
abundance almost everywhere in the neighbourhood of the Exp.
Farm in the earlier part of the summer, becoming much scarcer
as the season advanced. Also collected at Beaver' Meadow
and King’s Mt.

Arcyria cinerea (Bull.)) Pers. Exp. Farm.

Hematrichia serpula (Scop.) Rost. Near Hull (M).

Hematrichia ovata (Pers.) Macbr. A small quantity of
material of this diminutive species was gathered from the Boom
Rd., Chelsea. Macbride describes it as rare and records it only
from the States of Maine, Mass.; N. Y., and Ohio.

Hemitrichia vesparum (Batsch) Macbr.—Hermiarcyria rub-
ijormis (Pers.) Rost. Exp. Farm. This was the last' species
collected, material still in fairly good condition being gathered
on Oct. 28th. :

Hematrichia intorta List. This was found abundantly around
the Exp. Farm during the earlier part of the season and was also
gathered at Beaver Meadow and King's Mt. Macbride de-
scribes it as rare and lists it only from ** Fairmount Park, Phila-
delphia; Ohio; Iowa.” It was certainly the commonest species
of the genus here, last season.

Hemaitrichia clavata (Pers.) Rost. Carleton Place (M); Boom
Rd.. Chelsea; King's Mt.

Trichia inconspicua Rost. Exp. Farm.

Trichia varia (Pers.) Rost. Ottawa (M).

Trichia scabra Rost. Ottawa (M), Moore Creek (M), King's
Mt.

Trichia  allax Pers.—T. decipiens (Pers.) Macbr., Quite
abundant in places on the Boom Road, Chelsea.

Trichia persimzlis Karst. King's Mt.
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a median gallery inhabited by a large. orange larva. Described
as Cecidomyia, the present generic reference provisional.

L. ephed-ae Ckil. The gall is a fusiform swelling on the
twigs of Ephzdra trifurca. Length 4 inch, diameter about } inch.

L. jarinosa Beutm. An irregularly ridged, warty, light
brown swelling on the under side of the blackberrv leaf and
usually along the midrib or occasionally on the lateral
veins. Length about 3 inch. This is the undescribed Ceci-
domyia farinosa of Osten Sacken.

L. nodulosa Beutm. Gall an irregular, subfusiform or
elongate swelling on the smaller branches of blackberry. Length
about 1 inch, diameter 4 inch. Also mentioned by Osten
Sacken without description, as Cecidomyia jarinosa.

L. linderae Beutm. Gall an irregular, subcortical swelling
on the twigs of spicebush. Lindera. from 1to } inches in length.

L. solidaginis O. S. Gall unknown. The adult is closely
related to L. dorstmaculata Felt. Listed by Glover as Cecido-
myia.

L. ephedricola Ckll. Gall a resinous, elongate, lateral,
brown swelling on the twigs of Ephedra trifurca.

L. twmifica Beutm. Eccentric. irregular, subglobose or
fusiform enlargement on solidago stem. Length about 1 inch.

Neovrasiortera Felt.

Separated from the preceding genus by the simple fifth
vein. The forms incorrectly referred to Choristoneura by the
author in 1907, belong in this genus. The species, like those
of Lasioptera. live mostly in subcortical tissues.

N. sambuci Felt. Gall an irregular, subcortical swelling
on the side of the smaller elder stems. It ranges in length from
1 to 2 inches and may have a diameter of nearly 1 inch. De-
scribed as Cecidomyia.

N. viburnicola Beutm. The gall is an irregular, subcortical
swelling on stems of Viburnum dentatum. Length 1 to 3 inches,
approximate diameter } inch. Described as Lassoptera.

N. cornicola Beutm. Galls very irregular, subcortical swel-
lings with a length of 4 to 1 inch. Described as Lassoptera.

N. ramuscula Beutm. Gall a fusiform stem or branch
swelling on aster, with a length about } inch and a diameter
of } inch. Described as Cecidomyia; C. strobiligemma Steb.

AsTeroMyia Felt.

Distinguished from the two preceding genera by the uni-
or biarticulate palpi and comprising a number of forms earlier
referred by the author to Baldratia. These species live mostly
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in apparently fungous affected galls on the leaves of aster and
goldenrod.

A. carbonifera Felt. Gall oval, dark brown or jet black,
1 inch long, on the somewhat thickened leaves of Solidago
lanceolata.  This is the undescribed Cecidomyia carbonifera of
Osten Sacken; also listed as Lasioptera and Baldratia.

A. asterifoliae Beutm. Gall about } inch in diameter,
an oval, yellowish white and dark margined. apparently fungous
affected blister on the leaf of Aster lateriflorus. Described as
Lasioptera; listed also as Choristoneura helena and Baldratia
fuscoanulata.

A. agrostis O.S. A cone-shaped abortion of a stem accom-
panied by an approximation and dwarfing of the leaves of
Muhienbergia. Described as Cecidomyia, also as Lasioptera
muhlenbergiae Marten.

: TRIBE DASYNEURIARIAE.

A large assemblage of species easily separated from the
preceding tribe by th: almost uniform absence of scales on
costa, and the third vein always well separated therefrom.
The antennae are cylindric, never binodose in the male, while
the claws are invanably toothed. Antennal segments from 12
to over 20. Palpi uni-to quadriarticulate. Many of the species
live in stem or bud galls.

Ruasporraca Westw.

This genus is represented by a great number of -large,
usually reddish brown forms with 14 or more antennal segments;
the flagellate ones of the male stemmed. This group intergrades
with Dasyneura, the more typical members being separated
therefrom by the usually tapering. nearly straight third vein
uniting with the costa very near to or at the wing apex. Rhab-
dophaga displays a marked preference for willow, living mostly
in subcortical tissues or apical bud galls.

R. triticoides Walsh. Gall an irregular stem enlargement
3 to 1} inches long and about } inch in diameter, resembling
somewhat a head of wheat. Described as Cecidomyia. Synonym:
C. hordeoides Walsh.

R. nodula W ..sh.. Gall a nodular swelling. usually encir-
cling the base of the smaller branches and with a diameter of
about } an inch. Described as Cecidomyia.

R. salicis Schrk. Gall an irregular swelling on basket
willow. An introduced species.

R. batatas Walsh. Gall a very irregular, polythalamous en-
largement on the shoots of the low swamp willow. It varies
greatly in size and somewhat in shape. Described as Cecidom-
yia.
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R. rhodoides Walsh. Gall a large, apical rosette on willow
shoots, with the distal third of the central leaves free, while
most of the basal leaves are entirely so.. Described as Cecidomyia

R. strobiloides O.S. Gall the familiar, rather close, pine-
cone-like deformity on willow, some 1 to 1} inches in diameter
and 13} to 2 inches long. Described as Cecidomyia.

R. brassicoides Walsh. Gall } to 1 inch long. A close
apical deformity on willow, composed of a series of broad,
appressed bud scales. Described as Cecidomyia.

R. cornuta Walsh. The larvae excavate cylindric holes in
the solid wood of the largest willow stems. Described as
Cecidomyia.

Dasyxeura Roxb.

Separated from the preceding by the third vein being
straight or curved anteriorly, tapering but little distally and
uniting with costa distinctly before the apex of the wing.
Species usually dark brown. Food habits somewhat variable,
the species living mostly in simple bud or leaf galls.

D. rhodophaga Coq. The larvae occur in buds of cultivated
roses. Described as Cecidomyia, later referred to Neoceraia.

D. trifolii Loew. The larvae live in the folded, slightly
deformed leaflets of white clover, Trijolium repens. An intro-
duced European species.

D. vaccinit Smith. The larvae occur in terminal buds of
cranberry. Mentioned by Osten Sacken without description,
as Cecidomyia vaccinii. The invalid C. oxycoccana propos:d by
Johnson is antedated by C. vaccinii Smith, not Osten 3:cken.

D. gleditschiaeD. S. The larvae occur in the folded leaflets
of Gleditschia. Described as Cecidomyia.

D. pseudacaciae Fitch. The larvae occur in badly deformed,
rolled leaflets of the black locust, Robinta. Described as Ceci-
domyia.

D. semenivora Beutm. Gall a deformed fruit of violet.
Length about } inch, diameter } inch, irregular, a variable
brown. Described as Cecidomyia.

D. rhois Coq. Gall an elongate, oval swelling 5 mm. long on
the small roots of poison ivy, Rhus toxicodendron. Described as
Cecidomy:a.

D. leguminicola Lintn. The vellowish midge larvae occur
in clover heads. Described as Cecidomyia.

D. lysimachiae Beutm. Gall a conical, enlarged termina’
bud of loosestrife, Lysimachia. Described as Cecidomyia.

D. serrulatac O. S. Gall a subconic, deformed alder bud |
to } inch in diameter. Described as Cecidomysa.

{To be continued.)
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DRINKING WATER AND HEALTH *

BY Fraxk T. Suvtr, MAA., F.R.S.C., DomiNiox CHEMIST.

Of the many natural blessings we possess, good 1 ealth is
easily first in importance, if for no other reason than that it
enables us to enjoy life—to make the most of life—and to do
our duty by ourselves, our families and the State. Good health
means something more than freedom from disease and pain.
it implies strength and activity, physical and mental, to do our
work in the world and to do it at our best. It is indeed some-
thing to be prized and well guarded, for it is easier to maintain
thau to get back again once having lost it.

While still enjoying good health it is doubtful if we recognize
the obligation—the religious obligation I might call it—to protect
and preserve our health. To do so we must oftentimes be
willing to forego temporary pleasure and enjoyment. Too many
take little heed, until perhaps they come to middle life or later,
of those things and conditions that contribute towards the
conservation of health. Perhaps a better day is dawning.
The fundamentals of hygiene are being taught in our schools
and the rising generation should know something of the laws of
health. Hitherto. as a people, we have had to pick up here a
little and there a little, oftentimes learning by bitter experience
—and perhaps too late. Forewarned is in a large measure to
be forearmed. At all events those who are to take our places
will not be able to urge ignorance in matters relating to food,
water, fresh air and a great many other things all closely con-
nected with the preservation of health.

But I would point out that a knowledge of these things,
necessary as it is, will not in itself be sufficient, there must be
the desire to profit thereby, to put it into practise. And with
all there must be the exercise of common sense, nothing can take
its place. We shall find if we will only cultivate this gift it
will help us along very satisfactorily many a time when science
is apparently silent as to which path to choose, what action to
take.

Our health, as we all must know, is largely dependent upon
the character and amount of the food we eat and its freedom
from adulteration, the purity of the water we drink, the fresh-
ness of the air we breathe, and the character of the exercise we
take or of the work we do. To-night we are to consider one
of the more important of these factors—the water we use for
drinking purposes.

* A condensed account of a lecture delivered before the Ottawa
Field-Naturalists' Club, Ottawa, January 9th, 1912
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The water we drink may become, does in part become,
part and parcel of ourselves. The metabolism always going
on within us and resulting in growth, in the repair of waste,
in the production of energy, requires that every tissue of the
body should possess water. Thus, the blood that bathes every
tissue, and constitutes about one twelfth of the body weight,
is about 80 per cent. water. Of the body weight about 60 per
cent. is water. The adult individual requires five to six pints
of water, or its equivalent, daily. The consumption of certain
foods, such as milk, which is 85 per cent. water, of fruits and
vegetables which have a high water-content, lessen the volume
necessary to take as a beverage.

With this knowledge of the part played by water in the
animal economy and its presence everywhere throughout the
system, it is not difficult tc understand how polluted, foul
water may affect health. We are all aware now-a-days that
certain diseases, zymotic diseases as they are termed, are caused
by specific bacteria or germs. It may suffice to say these
pathogenic bacteria having gained an entrance into the svstem,
through the water we drink,the food we eat or the air we breathe.
may and often do cause disease withinus. It is the function
of the phagocytes, or white corpuscles of the blood, to combat
with and destroy these germs, and in good health, when we have
strong vitality, they perform their function well and keep us
free from disease. But, with a lowered vitality when the
host of intruders is too great and strons to battle with.
they may be beaten in the warfare and we succumb. Among
water-borne diseases the one we have to fear most is tvphoid
fever. The excretal discharges of its victims are loaded with
its bacilli and when such waste finds its way into a water supply
the disease is disseminated and an epidemic results. Herein
lies the chief and great danger in using a supply polluted with
sewage or execretal waste. It must, however. be added that
water is not the only vehicle which convevs this disease: the
ubiquitous house-fly, as we know, must now bear its share of
the blame.

But there is another danger in impure water, though of
this bacteriology takes no note. 1 refer to the presence of
certain poisonous substances, the products of the decomposition
of organic matter—either of animal or vegetable origin. There
is good evidence that such polluted water mayv cause headache,
nausea, indigestion, diarrhoea, lassitude and generally lower
the vital tone of the system. It is quite true that such toxic
compounds have not been isolated, but I might answer that
such is the case with many ptomaines, organic compounds
occasionally occurring in our foods—and especially in those
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which have been stored. Such foods may be and frequently
are consumed with fatal results. There is every reason to
believe that certain waters and more particularly stagnant
waters in which there is decaying vegetable and animal matter,
possess this poisonous property. Some of us may have experi-
enced the nauseating effects of water from a pond or lake contain-
ing the products of decaying algae It is scarcely necessary
to add that such water is unfit for consumption. Moving
water is, as a rule, free from this class of impurity. Thisis a
phase of the water question that has not received from sani-
tarians the attention it deserves, but I am convinced of its
importance in judging of the merits of a water for a city or house
supply.

So far we have learnt that what we have to fear in our water
supplies, is, first, the presence of disease germs, due to contam-
ination with sewage, and secondly, those products of the decay
of organic bodies from certain classes of matter, excretal or
vegetable and which exert a toxic action on the system. A third
form of pollution met with is the waste waters of manufactories
which are run into the water course without proper purification.
These refuse waters may contain organic or inorganic substances
detrimental to health. Fortunately in Canada this kind of
pollution is not often found, but in the protection of our lakes
and rivers legislation must take cognizance of it and the laws
preventing the discharge of such waste into possible sources
of water supplies rigidly enforced.

In considering the role of rain and snow in Nature some
two years ago, we learnt two facts of a fundamental character.
The first was that the earth’s moisture was in continual circu-
lation. The ascension of water in the form of vapour, due to
the heat of the sun, went on constantly, day and night, winter
and summer, from earth and water surface alike. Ice and
snow, as we saw, could be converted into vapour without visu-
ally passing through the liquid state. This vapour of water
ascends until it reaches the higher and colder strata of the atmos-
phere where it is condensed to fall as rain, hail or snow, accord-
ing to the atmospheric conditions prevailing at the time of the
precipitation. This process of evaporation and condensation—
distillation, in fact—is from the point of view we are considering
to-night one of the greatest importar.e, for it is primarily one
of purification. The sun, then, is the agent above all others
that renders it possible to obtain a wholesome supply of drink-
ing water, for the water in being converted into vapour leaves
behind all those substances—mineral and organic—which it
held in solution and descending gives us one of the purest forms
of water found in Nature.
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And, secondly, it was apparent that all our water supplies
! 3 —lakes, streams, springs and wells—were directly dependent
upon the fall of rain and snow, and therefore there was a very
close relationship between the annual precipitation of a district
and the volume of water which might be available for a water
supply.

. ’Bhere are two properties of water that must be referred
to, if only briefly, in order that we may intelligently consider
the various classes of water that are suitable and wholesome
for domestic use—its solvent power and its carrying power.
Waler is known as the universal solvent. It is because of its
ability to dissolve gases and solid substances, whether they be
inorganic (mineral), or organic, and the constant exercise of
this power that in Nature there is no such thing as pure water
—that is, chemically speaking. Pure water, as formed in the
laboratory, consists solely of oxygen and hydrogen. All natural
waters then, contain dissolved matter, some more, some less,
and, speaking broadly, the nature of this matter—whether
injurious or harmless to health—and its amount, will be deter-
mined by the character of the rock or soil it passes over or
passes through. Thus we have soft waters from the Laurentian
districts because the gneisses and granites are not easily soluble
and impart but little mineral matter to the water; and we have
hard waters in limestone districts, because the water with the
aid of the carbon dioxide it has taken from the atmosphere
is capable of exerting a very considerable solvent effect upon
such rocks and contains as a result more or less lime in solution.
Next to the sun, the soil is Nature's greatest water purifier,
for it can remove by oxidation and filt-ation impurities in
solution and suspension, but if the soil is choked with filth
then the water in passing through it will dissolve such and be
rendered foul.

The carrying power of water is secondary to its solvent
power in this consideration of natural waters for drinking and
household purposes. The descending rain, the storms, the
spring freshets and floods, wash the surface of the land and carry
much which they find there to the nearest stream or lake. Sim-
ilarly the banks and channels of streams are eroded—even rocks
may be slowly worn away and the detritus, the debris, borne
in the turbid waters, perhaps hundreds of miles, to be deposited
as their velocity is checked. In this way deltas of clay and
silt and fine sand mixed with organic particles are formed at
the mouth of great rivers, and areas of vast size and of extreme
fertility built up. Since turbid waters, those with clay and
silt in suspension, are not desirable for supplies, they must be
subjected to filtration. If such waters possess no organic filth,
the filtered and now clean water will be quite satisfactory.

(To be continued,)
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LECTURES.

On December 12th, 1911, Mr. Alex. McNeiil, President of
the Club, addressed the members, in the Assembly Hall of the
Normal School, on ‘““Some Insect Friends and Foes.” The
attendance was good and the address was much enjoved by
those present.

Mr. McNeill explained that *‘Insect Friends and Foes”
was not intended primarily as an entomological lecture. It was
intended, in fact, as a suggestion for a more rational educationai
training for voung people. The lecturer took the ground that
inasmuch as physical strength could be developed only by the
exercise of the muscle and intellectual strength by the exercise
of the mental faculties, therefore, that was the best instrument
of education that offered the larger number of opportunities
for physical and mental exercise. Bocks and the ordinary
routine of school work offered few opportunities for i :ental
exercise within the scope of the immature intellect. Books
were indeed indispensable in all advanced intellectual develop-
ment, but as an instrument for education with children they
had proved entirely inadequate. To illustrate the advantages
that natural science oilers, the lecturer introduced a large number
of lantern slides giving numerous interesting phases of insect
life and their co-relation with the everv-day affairs of the fruit
grower and farmer. The relation of insects to the pollination
of flowers v:as illustrated, with diagrams of the flowers of the
Clover, Iris, Ladies’ Slipper and Yucca. The usefulness of the
hymenoptera in the pollination of the apple blossom was illus-
trated by several pictures.

The development of the ordinary codling moth from the
full grown larva, found all too frequently in Canadian apples,
to the perfect moth, was given as an easy exercise and a most
interesting one showing the various changes in the life of the
insect. Reference was made in connection with each of this
series of pictures to indicate the ease with which this could be
turned to use as an instrument of education with even the
vounger children of public schools, and, of course, it was pointed
out that the pupils never outgrew the problems upon which
they could exercise their observi g and reasoning faculties: so
that from the very voungest pupil to the most mature student.
field-naturalists’ excursions offered material for the most rational
intellectual exercise.

Attention was also drawn to the Field-Naturalists' Club
excursions in developing a love for outdoor life, with enthusiasm
for pure air, pure water and sunshine.
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