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THE REPORT 0F THE COUNCIL 0F TH-E OTTAWA
FIELD-NATURALISTS' CLUB FOR THE VEAR

ENDING MARCH 2o, siq06.

The past yte tr bas witnessed great interest in the work of the
Club, as is shown by the large rncrease in memhership. Sixty-
tu-o new ordinary members have been elected. The present mem-

lin bership US n93, composed of 28i ordinari- members anJ eight
corresponding members.

Soitmias.

The programme of Winter Soirées published in the December
number of THIE OTTAwA NATIJRALisTr bas been cirried out witb sorne
slight omissions and changes in dates. The attendance at ail the
meetings bas been most gratifying

Since the Normal School course bas been lengthened to a
year, the students have been able to engage in the field work of
the Club during the spring and fall months and also tu attend the
winter soirées The result bas heen that the students, having
become interested in the field work, have attended the soirées
almost in a body. The Club realizes that through the teachers it
bas a most valuable medium of disseminating its influenace. and
therefore it keenly appreciates the interest that bas been displayed
throughout the year.

Excumtsîoes.
Sub-excursaons were held as usual during the spring and early

summer to localities in the immediate vicinitv of Ottawa, viz.
Rockcliffe, Blueberry Point. Victoria Park, Leamy Lake. and
Beaver Meadow. Rockcliffe Park and l4eaver Meadow were
again visited in October.
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The COuncul favors the cOntinuance of outdoor work through-out the year, and to that end had planned two snowshoe tramps,Whi.h, however, were cancelled for lack of snow. Three generalexcursions were held as follows : M -Y 27, to Chelsea ; lune Io,Io Carp ; September 23. 10 Chelsea. The excursion to ChelseaOn May 27 was perhaps the niost largely attended excursion inthe history of the Club. due Io the fact tbat both the Royal Societyand the Carleton Counajy Teachers' Association met in Ottawaduning that week. Such distinguisbed vi-%itors as Dr. C. F.Hodge of Clark University, Dr. A. H. MlaclCay, Superintendentof Education for Nova Scotia, and Dr. G. U. Ha1y, editor of theEducationai Review, were present and delivered able addresses.Detailed accounts of ail the general excursions have appeared inTHE OTTAWA NATU§LALI5ÇT.

Tng O1TAWA NATVRAUIST.
Volume XIX of Tifs OTTAWA NATURAisTir the officiai arganof the Club, has heem publishrd under she ediforship of Mr. J. M.Macvjun* h consisis of twelve numberà % hich contain in ail 24,9pages and four Plates. The following are among ulie papers thatappear in Ihis volume:

ài. A New Marine Sponge fromn tbe Pacific Coast of Canada.Lawrence M. Lambe. F.G S.
2. Notes on Fresh-waler Rhizopodà. W. S. Odell.3. Food Value of Certain tdushrooms. Prof. Shuit, MA.;%,and H. W. Charlton, B A. Sc.f
4. Popular Enaomoîogv. Arthur Gilson.

~.Glaciation of Mount Orford. R. Chalmers, LL. D.6. Nestimg of Night-hawk in Ottawa. Rev. G. Eilrig.
7. Notes on Fresh-water Shels (rom the Yukon Territory.Dr. J. F. Whiteaves.
8. Nature's Method of Rt--seeding the Red and White Pine.

P.Co. A Naturalist in the F. uzen North. Andw. Halkett.
to. Eggs of the Scarlet Water-Mite- Prof. E. E. Prince.s s. Sthenopis shule at Ottawa. Arthur Gabson.
1,2. Bird Migration. Jas. Boutçiller.
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h. 13. Ont. Ornithological Noies (Winter 1904-0,S). A. B.
Klugh.

ai84- Notes on the Fauna and Climiate of the Lièvre River.
E. E. Lemieux.

13. Why our Field and Ruadside Weeds are ntroduced
species. W. T. Mlacoun.

16.* The Hair-eel (Gorias aqalcLs). Prof E. E. Prince.
17. The Red-breasted Nuthatch. Wm- H. Moore.
18a. On So-CaIled Silene Mfenziesii. Ed. L. Green e.
i9. A Newv Northern Anteonaria. Ed. L Greene.

e 2o- A New Goldenrod from Giaspé Peninsula M. L Fernald.
2t. Exuracts f rom Diary ofthe laie Robt. Ellioit. W. E.

j Saunders.
j 22z. Descriptions of New Species of Test udo and Baena with

remarks on some Cretaceous forms. Lawr. M. Limbe.
2. Na'es on Some Briuish Columbia Miammals. Wm.

Spreadboro~ugh.
24. The FIy Agaric, and its effecis un Cattie. NormanI Criddle.f25. Birds New to Ontario. W. Saunders.
26. Eggç of the Fresh-water Ling. Prof. Prince and Andrew

Haikett.
I27. Eupithecia Youngata. George W. Taylor.

28. Cuhtivation of Native Orchids. J. H. C. Dempsey.I In addition to these, there bave been published several shortnoies, book reviews, accounts of branch meetings, etcj The series of articles on Nature Study, edited by Dr. jas.
Fletcher, has been continued. ln this volume the following papers
appear:

i. Nature Sîudy. Dr. Sinclair.
2. The Clouded Suiphur Butterfly. Dr. Fletcher.
3. Short Introduction to some of our Commoet Birds. Rev.'G. Eifrig.
ýi. Field Werk at the Ottawa Normal School Summer Course

for Techers. A. E. Attwood.
4.Ottawa Summer School for Teachers. J. H. Putman.

.5.Wooly-earCaterpillars. Arthur Gibson.
6.Nature Observations at lHomc. Prof. Lochhead.

-I
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j 7. Mother Nature and Her Boys. An Institute that brings
them together. G~. J. Atkmnson.

8 The School Garden and the Country School. Geo. D.
Fuller.

ln ail, some 3o articles on Nature Study have appeared in
Tua Oýrr.vA NATlrRALI%Ti during the paçt three years. They are
of a popular and decidedly pracuîcal nature. and have added much
valuable material lu the current lilerature on this subject The
papers published during the past year have ail been contributed
by scientisis and educationists actively engaged in working out
the besi courses and methods in Nature Study. 5,50 of each of
these papers ha.;e been printed in pamphlet formn and distributed
thoughout Canada ; z, 200 of these go to the teachers of Toronto,
500 to the Macdonald Insttute of Guelph for use in the Nature
Study Departmenî of the Ontario Agrucultural College, and ',oc
to Dr. Robertson, Soo of which are distributed among bis Nature
Study Instructors in various centres.

REPoRTS OF BRANCHES.R] Reports showing the work done throughout the year by the
various brancher. have been read before the Club. The report
of the Geologucal Branch has been pninted in Titi OTrAwA
N.%Tv.iAUisT, and the other reports wiII appear ait an early date.
Most of the branches are now holding fortnightly or monthly
meetings ait the home% of the members for the purpose of discuss-
ing subjects of especial interest to the respective branches.

E!NTOMOLOGICAL BRANCI.

The members of the Entomologucal Branch have made some
notable additions to the local lisîs during the past summer.
Mr. Arthur Gibson made, on July 6, the catch of the year, a per-
fect specimen of the very rare and local moth Hepialus mule,
Strkr. Up to the present lime this is the only specimen which is
known with certainty to have been taken at any other place than
Montreal, from which locality the species was originally described
and where a few specimens are taken yearly. Mr. C. H. Young
has continued his studies of the micro-lepidoptera and has added
many new %pecies to the Canadian fauna. Ail of these have been
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kngs descibed hv Mr. W. D Kearfot, t. o oicl;tir, N.Jwoi
making a specialty ofthuese beautiful insects. Mr. W. NMetcalfe

D. has continued his studies of the local hemiptera*and haç added
many new records. Mr. J. W. Baldwin made a very remarkahie

,din capture oft he West Indian moth, Vfelipoiù fasciolaris, 1-bo. It
arc can onlv be surmised that the chrysalis of tbis handsome moth

such may have been introduced, as has been tbe case with many other
The insects, in a bunch of bananas. The Ottawa Fruit Exchange

utd building is close to Mr. Baldwin*s bouse, wbere the insect was
out taken in the garden. Six specimen% of tbe handsome elater.

ýh of Piyobivs igtfnguN, Lec . figured in the fit-st Transactions of the
uted Club under the name of Pilivbùs billingsii, were taken hy Messrý'.
Sto, Baldwin and Gibson at the electric light on the 28th J une. A
LturC month later n fine femnale was taken by Dr. Fletcher. floating on
,000 the surface of water, mbt whîch it had lallen. Many other insects
iture ot more or les% interest were taken during tbe summer and the

interes«t ini sii branch of work bas been kept up steadily. Ciood
work bas been done by the leaders in working out lite-histories
of beneficial and injurious insects.

F he
port GEOLOGICAL BRANCI.

AWA Members of the Geological Branch have make special study

date. of some interesting localities in the Ottawa district. The sands
itlily and graveks of McKay Lake have been examined and special
:uss- study bas been made ot the geology ot Strathcona Park, wbere

the excav'ations in the Uitica have afforded an exceilent oppor-
tunity for studying thit formation; the Chazy at Rockcliffe bas
Vielded an excellent series of slabN exhibiting tracks and trails of

oemarine organisms. The most interesting local find, however, was
mer. the discoivery of a large number of curved hornblende crystals in
per- a vein of mica at Carp. These curved crystals were new to the

mIgeologists and hitherto unrecorded in Canada.

ch is ICTAJAL BRANCH.
than
rihed The Botanical Brancb bas hel- fortnightly meetings through-

Dung I out the year except during the summer months. The most im-
portant matter taken up was thie publication of a complete lisi t

beeuu à the plants of the Ottawa district. Since Dr. Fletcher's - Flora
Ottawaensis " was publisbed many new specieç have been added to

-I
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local lisi, and the work of specialists hais made a thorough study
of the local floua neces'sirv. This list is to be issued as a publica-
tion of the Geological Survey. The Botanical Branch invite the
co-operat ion of ail local botanists in this work of revision, and
would cail special attention to ihe Rosaceoe ; the study of this
large order of plants will certainly resuit in the addition of several

ZOOLOGICAL BRA2NCH.

The Zoologicai Branch held two very profitable meetings
during the winter. At the first meeting Prof. Prince rcad an in-
teresting paper on the function of the swim bladdcr of fishes, an
outline of which appears in the report of the branch. At the
second meeting Prof: Macoun pointed eut the great amount cf
werk that can b. donc in procuring specimens of the numerous
species cf small mammals te be found near Ottawa, and aise
pointed eut the case with whi.h this could be donc.

The report of the Zoological Branch contains a iist prepared
by Mr. Halkctt of the fishes of the Ottawa district prescrved in
the Fisheries Museum with the localities were thcy wcre taken.
It aise records a number of intcresting observations made by
membere cf the branch during the ycar.

ORNITHoLOGIcAL BRANCH.
The Ornithological Branch, altbough smaii, consits of a

number of enthusiastic workcrs. Monthly meetings have been
hcld since early iast faîl at which much systematic work has been
pianned. The vicinity of Ottawa is te be divided among the mcm-
bers of thu branch for active field work, and the antiquatcd local
Iist published by the Club many years ago is te be thoroughly
worked over. Some interesting additions have alrcady been made
te the local records, such as the appearance cf 'the Short-billed
Marsh Wren, a brecdingr record of the Screech OwI, and the casual
occurence cf the Glaucous Guil. The Great Grey 0wl, a rare
visiter frcm the north, has been scen this wintcr. One specimen
was securcd in East Templeten and anether near South Narch.
One cf these, a very fine specimen, is now in the collection of
Rev. Mr. Eifrig.

M r. W. E. Saunders of London, who is an active memnber of

[April
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dy the Club. has dune valuable work in compiling a list Of birds newv

a- I to Ontario whicb have been taken in the Western Peninsula since

he the issuance Of Mlcllwrailh's revised work. This list appears in

nd J No. i a of the volume of the OrrAwA% NATURALIST just cam-

lis pleted.

rai The Treasurer's Report shows a balance on band of $6 a .62.

A Sommer School for Teachers was held in Ottawa last J uly.

Several members of the Club delivered lectures in the Nat.ure

gs Study Course and aided ini the field work. Dr. White did prac-

in- tical field work wih the class iir l>hysicaI Geography. Mr. Put-

an 1 man delivered illustrated lectures and conducted experimental

he work in Botany, Mr. Attwood delivered lectures on minerais and

of did a great deal of field work, Dr. Fletcher gave two lectures on

us birds anmd two on insects, Prof. Prince Iectured on Fish Lile, Dr.

30 Ami on Feras, Dr. Saunders on Evergreens. Mr. R. B. Whyte on

the pleasures of gardening and other members on various other

id subjects.
in The Council desires to cati the attention of the Club to the

In. large number of unbound magazines in the library and would

by suggest the binding of such of these as a committee appointed ta

make a selectiofl would consider most worthy of preservation.

The thanks of the Club are again due to Principal White for

so kindly placing the Normal School at its disposai, and also to

a the press of the cîty for its efforts in furtherang the work of the

en Cub Respectfully submitted.

a- T. E. CLARKE,

8] Sec refary

de iThe Library Committee, acting under instructions Irom the

led Council of the Club, bas almost completed the arrangement of the

al periodicals in the Labrary with the object of having them, bound.

ire A good many oumbers are missing, and the members who have

en borrowed themi are asked to retumn them to the Uibrary as sol

l. as they couveniently can, so that the Committee may conclude ils

of j work. It us hoped tbat this notice Wll make il unnecessarp ti-

of apply directly to those who have the borrowed numbers in their
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RECE PTI..
Balance (rom previous vear ................ ..........................................

Arrears$16; 0

Authorsexrts o. luding %ALîSt 7i 60'paaes utf Nature

.............................. ....... «...........OT1TAWA NATURALISTI% sold, ifludingr potage ................ 6 2
M ap o O aa a ld .. .. .. ................... 0 8Procc-eds Cen. Excursion to Cises, 

îi.............59;overnmens Grant ....................... ............ 2 go

Printing OTTAwA N.41t-RALIST.Vo. jXIX, a 2 No%.., 249pp. 286 20Illustrations ............... ..... .... .............. 2Q 92

Potage 
$493 35

Editor ........................ ..................... 2 0

Le%'% i Per Cent. for cash on printcr%. accouai.... i3
Treau2...........................

Soreexpenses .... 50...........................................
q0%ubeyexp)"ens. (bmnding set Of OTTAWA NATVRALT).6ondyexpenes, postage, etc .......................... 

.. 28 28
Balance...................... 

.... ................... 6li 62

-ARTHUR GIBSON, TvsgeExamincd and found correct.
R. B4. WVT.~uio
A. H. GALLUP1, ,els

Subscniptions for thse new club ycar, beginning with this number or theN'ATURALIST, are now due, and -sht«tuld ise raid to ile Treasairer a% soon asxsa.i bl1e.
The Treasiurer would direct Attention tn -the, adsvcrt;.sement..,nuanevOlume. Soase Of these appear for tise first lime, and members arc .qpeciaivasked Io rcniember thesc diffèrenat firins when niakiasg pucae.They arcail gucsd areable fia-ms, and, as tbey are helping tise Club by givingradvers ti.remecnt%, %wc shuuld ai mýake it a point t<o deal with them.
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G NOTES ON AN INTERESTING COLLECTION 0F FOSSIL
FRUITS FROM VERMONT, IN THE MUSEUM 0F

THE GEOLOGICAL SURVEl' 0F CANADA.

'33By H. M. Ami, Geological Survey a~f Canada.

A mongst the specimens exbibited ait the first January meeting
32 of the Botanical Club was a collection of fossil fruits from Bran-
;.i 6o don, Vermont. These specîmens appeared to have been in the

collections of the Geological Survey Museum since the days of the
6 62 late Sir William Logan, having been brought to, his attention, it

28 is thought, by the eider Hitchcock in the early fifties. It was in
lo O0 1853 that these fossul fruits were recorded for the flrst time by
A 48 President Edward Hitchcock, in the Amer. jour. Sc., vol. xv,

P- 95 ('8i3), as occurring in "la bed of brown coal connected ivith
the white clays and brown hematite of the place," referring tG
Brandon, Vermont, which he had visited in the %pring of 1852

During the visit of the Geological Society of America beld in
Ottawa in December, îç>oS, Prof. G. H. Perkins, Director of the
State Geological Survey, Vermont. was good enough to look
over the collection of these fruits, which were shown to bim by
the uriter, and he there and then undertook to identify every
recognizable species, most of whicb he had bimself recently
studied, and more particularly described, not only before the

0o
00 Geclogical Society of America, at the Philadelphia meeting, but

50 also in the Report ot the State Geologist for Vernmnt for the
' 00

28 years 1903-1904.
6-, The geo~logical horizon or formation to wbich these fruits

48 have been referred b>' many geologists practically agree ini ascrib-
ing them to the "4Lignite Tertiar>'," the Brandon Lignite or Brandon
formation, specially designating the horizon or formation to which
they are referable. Professor Perkins is inclined to think tbem as
44Miocene Tertiary" in age. Their age was compared by Edward

lic Hitchcock with those of the fassil fruits from the London dlay
flgured b>' Bowerbank, and be (Hitchcock) further states that
"the Brandon deposit is the type of a Tertiary formation hitherto

unrecognized as suhextending frmCanada to Alabama." add-
e-ing: 4"This deposit belongs; to the Pliocene or newer Tertiary.'

j ~Publa'thed by pcrmîi..ion of the ')isector of lhe (ioil mrvey of Canada.

-I



Lesquereux referred the species ta the " Upper Tertiary," natingthat they agreed specially with the flora of Oenhngen, adding :"&ihave no doubt that the Brandon lignites belouig t0 the same epochas the upper bed of the lignite of the Tertiary. " <Geai. of VTermont,P. 2.;0. 1861.)
From 1861 to igo2, when Prof. F. H. Knowlton's paper onthese Vermont lignites appeared in the Tcrrey Bit//r lin of Novem..ber of that year, pp. 635-64s, plate 23, in wvhich that authoritycompared the Brandon lignite w:th the Piv-oxylon 'rncroporasiip;i ofSchmalhausen from the Eocene of the Braunkohle of southwesternRussia, naming the Vermont farm: Pvxyio,, micropor<isil, Bran-doniannm, nothing was wriiten or published concerni::g Ihesefruits. They are being studied by Dr. E. C. Jeffrey, oi the Botan..ical Department at Harvard at the present lime, and in a forth-comning Report oi the State Geologist oi Vermont il is confidentlyexpected that Dr. Jeffrey's v'iews will be given publiciîy. Mean-wbile, writing of the lignite, Jeffrey states that it -"is a species ofLammrxi/on in a more or ICSS good state of preservatiogi. There isone small piece of coniferous wood and a gaod deal of dicetyle.denous iaterial in which only the medullary rays show any struc-ture. "

The %hafts sunk through the clay ta the~ lignites have beenclosed, as, also, the diggings for the Brandon paint in the claysthemnselves, so that it is practicalîy out of the question now ta oh-tain any more specimens oi these fossil fruits fromn this locality.Formerly, as President Hitchcock pointed out, there were out-crovlpings of these lignites, but they have been covered up hythe duinps and waste materials from the clay pits.A paper on the «'Brandon Clay " appears in the Report af theState Geologlst for 1903-1904, by Prof. J. B. WoJw.orth, pp.166-173. and in this is given an analysis ai the lignite copied fromthe original description in :86:.
Volatile malter ........ .......... 4-5 %~Carbon .......... 

.9350Ash ........... ....... 2.00

Total................ ..... 100Prof. Woodworth then gives notes on the various collection.%examined from the different Mluseums ai the State of V'ermont and

TRE OTTAWA NATURALIST. [April
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noting other New England Museums, points out the difficulties in com-
'g "iparing these fruits with tbose of to-day, indicating that Il i is

epoch among the tropical and sub-tropical living species that we should
rinontexpect to lind that the most close allies to the Tertiary forms."

He also compares a collection of Australian fruits in the Univer-
per on sity Museum at Harvard with those (rom Brandon, Vermont. and
lovem- adds that they closely resemble i hem.
tbority From pages 174 to 212 Of the saine valuabie Report ol the
ui,p.,i of State Geologist of Vermont, Prof. G. H. Perkins himself describes
lestern these fruits and accompanies the descriptions with excellent illus-

il rutrations on Plates lxxv, lxxvi, lxxvii, lxxviii, lxxix, lxxx and lxxxi.
these The following is a list of the species identified by Prof. Per-

3otao- kins (rom the collection in the G.cotogical Survey Museum at
forth. Ottawa, Canada, to which is added the number of specimens

dently representiog each species :
Mean- o. Glogsocarpelites Brandonianus, Lesqueremax. Fourt-een specimens.

'ies of 2. Il elongatus, Perkan.. Four .%pe'-imens.

ere is3 obtusus, Perkins. Nine specimens.
etyle.4. grandrt, Perkins. Two spcimens.

i- parvus, Perkins. One specimen.
struc. 6. Mb nocarpelites elegans, Perkins. One specimen.

7. Bicarplite% Grayana. (Lesquereux, %~p.). One specimen.
heen 8. Nyssa ascoîdea, Pcrkins. One specimen.

clays 9. el Itscuflii C. H. Hitchcoc~k. One4 specimCfl.

o oh- 10. il elongata, Perkins. Two specimens.
s . Apeibopsis Heeri, L.esqiseeux. Six specimens.

alîty. 12. le Gaudinii, Lesquereux. Fourteen specimens.
olut- 23. Aristolochia obscura, Lesquereux Eight specimens.

p by 84. Aristolochiles majus, Perkins. Five specimens.
25. Sapinoides Americanus, <Lesquereux) Perkins. Six ?.pecimcn-i

ýf the In aIl, these fossil fruits, as determined by Prof. Perkins,,
1 pp- have yieldfd sixty-eigbt specimen i distributed in eight genera and
PP ~ fifteen species. They were ail identified by Prof. G. H. Perkins,

froniand the Geological Survey of Canada is under special obligations
to him for his kindnesç in looking over the material submitted to
bim, which he so, willingly classified.

As the Brandon formation of clays and lignites is supposed
to cross the Canadian boundary, it has been deemed of interest to
make a note of the collection wl'ich Sir William Logan had ob-
tained years ago. and must serve to throw light upon the geolog-

ions ical history of our Eastern Townships.
and îOttawa, Jan. -S, 190o6.

I
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ON THE STRUCTURE 0F ROOTS.

By THEo. H-OLM4.
it is a general belief that plant-roots exhibit but very lewmodifications in regard t fuito and structure, and almost Ri, arule the histology of this organ is silently passed by in works on4plant-anatomy. 

Furthermore, it is a very common feature ofherbarium specimens that the parts underground, for instance theroots, are either totally absent or poorly prc-served. It is, there-fore, often very difficuit to study roots in herbaria, and the studentis mostly obliged to secure the material hiinself and to make alcoholpreparations. When roots are dried and pressed they may in somecases be made useful to histological research by heing placed inboiling water ind then preserved in strong alcobol, but many
rosu eseill h fle:hy ones, loose their delicate structure tu
suitable for thi% purpose. If the herbalists would preserve partsof the various organs of plants in alcohol as an appendix to theirherbaria, the plants migbt be studied mure carefully and fromother points of view than merely systematicalîy.To give some illustration of the various functions performedby roots, we might refer tu a modern and very suggestive paper byour excellent friend Dr. August Rimbach,* in wbicil the followingfour types are proposed: nutritive, " "attachment," con-tractile," and "storage.roots."

Roots of the first type possess no pronounced power of resist.ance, since they lhave no mechanical tissues, nor are they con-tractile nor especiaîly adapted 6«<tu store"I nutritive matters.They are generally very siender and certain plants possess onlythis tpfor instance : Ijentaria, Taita, the Gramipe and manyothers.
The second type, the attachmient-roots, needs no further ex.planation, and these we know from the epiphytic Brouwléaci£.The contractile mcots have th power of contracting, thusdrawing the shoot deeper and decper into the ground, as for in-stance : &dkzi, Crocus, Gladiwlus, some species of Oxaàçs, etc.Storage..roots are, on the other hand, Such roots as possess
Berichie Detaisch. But. ae*ie-llsch. Vol. j7. Ber in z899.
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a large persistent parenchyma in whicb nutritive matters are
i stored.'" They often become tuberous by the excessive develop-

ment of tbis parenzbymna, and these -ire well known (rom the
ery Iew Orchidêee: Orchis, Spir,.nthes, P1ianthi-riz, etc., also fre

ost aý a Ilemerûcallis, Aconilun,, Delphiiumn, etc.
orks on The structure of such rools offers realiy a number of interest-
ture of ing modifications, which are very little known so far, and it would
nce the be an excellent study to undertake the investigation of their struc-

(luere- tures, instead of confining ourselves to the other organs atone. 1:
student j is flot, however, an easy matter to study such roots, but by be-
alcohol1 g.'-,ing wvith the more simple types, for instance the annual
n some a. ,à ng the nutritive, the various tissues may be readily perceived
aced in 1 and distinguished. The most difficuit ones are the tuberous
t many 1 storage.roots, and these must always be studied at the various
ure to stages of their growth and during several seasons. There are,
are not also, certain types which are calledl anomalouq;, as for instance
e parts the beet, wbich is quite difficult to understand, unless the succes-
o their sive stages have been observed.

îrom With the object of giving some examples of different root-
structures we may begin with an ordinary, annual nutritive root

ormed of Sireptopus roseus, of which we have drawn part of a section on
per by Plate 1. In this drawing tbe central cylinder is complete, but the
owing cortex and epidermis is only shown in part. The structure is as
"4con- follows

The epidermis (Ep.) consists of a single layer and many of
resist. the celîs are extended into root-hairs (Rh.); beneath this tissue is

con- another single layer, the celis of wbicn are quite thickwalled, and
tters. this is the so-called exodermis (Ex.). The cell-walls aire more or
ionly less suberized, thus the membranes are a1moet impermeable t(
manv water and render thereby an important protection ta the interior

tissues. In many cases the exodermii possessies, alko* the power
er ex. of contractility, wvhich may hz seen from tangential sections,

thus cantinue in the longitudinal direction of the riot, resulting in con-

:)r in.i traction.
C. Inside the exodermis fallows a parenchyr-na of several layers,

Ssess the cortex (C.); it is iii this tissue that nutritive maiters are stored
in starage-roots. The celîs are often loosely cosinected, thus 've

-I
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may frequently observe quite broad intercellular spaces, oiten to,such an extent as deserving the term "&lacunes,"' which are very
common to roots of plants that grow in moist situations.

The innermost layer of the cortex is differentiated lato anendodermis (Enid), the structure and function of which suggeststhat of the exodermis, and forms a closed sheath around the cen-
tral cylinder of the root.

Bordering directly on the endodermis, thus representing theoutermost tissue of the cylinder, is a layer, and mostly a singleone, of thinwalied celis, which us called the pericycle or pericam-bium <P.). The cedl walls are neyer suberized nor do tbey showany foldings. It is a tissue of great importance, since the lateralroots brcome developed from this, and usually also, the root-
shoots.

Inside the pericycle we find the leptome (L) with sieve-tubesand companion-cells, and the hadrome (Mf.) with the vessels.
These two elements, the leptome and hadrome, are in the rootarranged in separate groups, side by side, altemnating with eachothea in contrast to the stem, where they are loca.ed in the sameradius, the leptome autside, the hadrome inside. The vesselà areof different width in proportion to their age, the narrowest beiogthe earliest developeci. The sieve.tubes and their companioo.ceîi
are, as already stated, located between the rays oi the hadrome,and their delicate structure makes them readily distinguished
(rom the thick-walled vessels and coujunctive tissue, the last ofwhich occupies the centre ai the root; it is parenchymatic and cor-responds well with the pith of the stems.

This root represents the annual type, and no increase inthicksiess takes place, thus the root remains unchanged until itdies at the end of the season. But if we now examine perennialroots, we notice that an increase in thickness generally takes placewhich results in greatly modiied structures of which the following
is the Most irequent and may be considered the normal.

the first sign of change in structure is ta be observed in thecentral cylinder where a cambiai tissue becomes formed in theshape ai a-ches and on ehe inside af the leptome ; this cambialtissue thu.% originates in the conjunctive fis~sue bordering on the

Tait OTTAwA MATU1tALISI.
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ofien to leptome. The cambium commences then to develop new groups
h are very fof leptome outwards and new groups of hadrome inwardly. By

continued growth the cambial arches extend towards the pericycle
loto an and meet ouisade the rays of the hadrome, thus a completely closed

suggests ring of cambium becomes formeid, and this as j-bIe to develop lep-
the cen- 1 tome and hadrome throughout its entire width. The original

structure of the root has, thus, occome very considerably changed,
nting the tsince the secondary groups of leptome are located in the same
a single îradius as the secondiry hadrome, while the primary were arranged

per.cam- Iin alternation with each offher. At thas stage the structure is very
hey show jmuch like that of a stem (Dicotyledones and Gymoosperms> ex-
he laterai cept that the primordial hadromatic rays are yet to be observed.
he root- Blut besides resulting in the formaton of secondary leptome and

badrome due to the celi-division of the cambial ring, the pericycie
ve-tubes possesses, also, the power of developing secondary tissues by
vessels. similar celi-divisions. This new tissue is, on the other hand,
the root parenchymatic, and as cailed the secondary cortex, since it agrees
ith each in ail respects with this partactilar tissue. It is easy to under-

the same stand that the primary cortex with epidermis and endodermis are
-sels are flot able to follow the continued growth of the elements in the
t beiog i central cylinder, but become spiî, die off anJ are finally thrown

ion-ceiL: off aitogether, thus the secondary cortex formed by the pericycle
adrome, takes the place of the primary.

uished We may pass now to the structure of the beet. In a fuily
last of developed root of this plant we notice in a cross-section a number

and cor- of coocentnic rings, resembling the annuai rings of a perenomal,
woody stem. However, these rings are ail made in one summer,

Trease ini and b y following their structure gradually fromt month to month,
ufltii' it the structure as shown to have originated in a very different way

lerennial (rom that of a stem. The tact is that the secondarv cortex iç here
Wes place able to deveiop coratinuously new strata of leptome and hadrome
allewing separated by iredullary rays in coocentric rings and in centrifugai

direction. As soon as one stratum of leptome and hadrome has
.d in the performed its function for some time, it ceases to grow any fur-
àI in the ther, and a renewed formation of another ring outside the first
cambial ; one takes place and co on, so that a number of rings are formed
(in the during the çeason; the most conspicuous portion of each of these
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rings is the hadroime, which consists of a few lignified vessels, theonly lignitied elements of the root. The. rings which we thus ob- oserve in the beet are not to b. compared with the annual of a ktstem, since tbey are developed in one season and since they are cc
dveloped idpnetyof eac oter afi n the stem the~ an-nual rings depend upon the. cell-divi.,,ons of tiie same cambium.tr

Bbookland, D.C., January, 1906.

A MIAI MORNING WITH THE BIRDS IX NEW
BRUNSWICK. 

àif

th
By W. H. 1100IEmW .

The. morning was truly delightful. The pulse of Nature was Nýthrobbing in ecstacy under the genial rays of old Soi, Who had aseemingly neglected his charges here upon the earth for some fth,days before. The northwarJ sway of bird migration had been ata scanIstili for a few days, but upon this morning of May (i9'i5) Wlthe wave was fast advancing. 
SiJA walk of about a mile was taken through Woods and along bisa bigbway a short distance across clearings. Birds were plentiful Tin ail places. In trees about the lawn near tihe bouse was a num- yber of self-namiog birds, namely, Tom-Peabody, known te the syscientific world as Zonofrickj 4 , albicollis. In a îhickly grrown ne!spruce by the side of the path, a pair af robins were building anest, and jusi as 1 waiked past, one came with a great moutibll rof grass. In some bazel shrubbery, nearby, were a few sang-spar- baMrows, and one Mrs. Peabody, busiiy engaged searching among buthe stranded leaves. Among the yousig foliage of a smali yellowtabirch beside à brook % aç a redstart flitting and tumbling after belvarious insects, and n0w and then stoppiuîg to sing bis song of cothanksgiving for being permitted ta b.! alive this beautiful Suoday brimorning. Among a growth of yaung conifers. was a Magnoliacawarbler sioging to bis mate, who was no doubt thinking wbat a crc

good iacality (bat wauid b. in which ta breed. A black-and-white is 1Swvarbier was a short distance fartiier along among -i mixed growth
of~
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vessels, the i
~e thi o of i maples, birches and coniferi. His presence wvas first made

inn ual of a ! coI by bis song of we-see, 2ree-see, -.'ee-see. Constantlv there
ceul thyaebe beard the lively, pleasing sang of tbe purpie fincb, whicbce thy are at this -im oear is singing its best. Froni numerous tai deadenm the an-stref

imbiurn. trees camne the calling and tap-tap-tap, tap-tap-tap-tap af the yel-
low-bellied sapsucker. The beating tatoo af this species is more
ioterrupted in its course than is the cantinuous roll of other
waodpeckers. Twittering barn swallaws were flying high in the
air. Fariher on a stop waç made ta write down some notes and

NEW take in the sangs of one Cape May warbler, three bermit thrushes,
four Magnolia warblers, one robin, one white-îhroated sparrow,
thîce black-throated green warblers, two black-throated blue

twarblers, Iwo ovenbirds, one junca, one goldfinch, and thîce
ature wa j N ashville warblers. Aiter a short walk along an old lumber road,

whoba a stop is again made, and notes tai-en ai sucb sangs as some of
'or snie fthe above, in addition f0 Iwo Parula warblers, four Ieast fly-gd beena catchers, two purple martins and the voluminous sangs ai two

Iay (9~5) winter wrens. As 1 sit here upan an aid stump, the first olive-
sided flycatcher of the seasan aligbts upan the tapmast tower af a
adaog birch stub and calîs out, Look, Pm her, or Pui me dowuu. Thean plng sang of the olive-side when beard fram a distance easily sounds

as a nu Tzk -rare, with empbasis upon tlhe first and last ai the two
un to the jsyllables, the first note of Look, Pm lucre is heard only when ane is
îy grown near the bird.
îuilding a The ulive-side was answered by a chebee which had been
mouthful present for samne days and which entbus 6 suically called out Go-

ang-spar- back or Gu&-he<-. Thus it cauld be interpreted by the genus Homo,
g aniong but amang tbe aves it was probably a caîl of love, while for cer-

~î eîw tain insecta it ,nav bave been a warning oi danger. Some bird
ling7 after bebind me gives a twittering, and, turning about, at length 1 dis-

i og oif caver in a <angle ai raspberry, %mail maple sprouts and dead
I Sunday brusb, a maIe Maryland yellow-bhroat whule an olive-back tbrusb
-NIagnolia cals. attention from anal ber <angle nearby. A small Rlock ai
g wbat a crows fiy cawing past, just abave the tree-tops,and in thie distance
tnd-white is hearddîhe calîs af a pileated woadpecker.
d growtb As no chickadees had yet been becard, I wl'istle their love sang

of sweet weather, and amn answered by the sanie notes frani ane
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of these birds. In returning Iiomneward the Blackburnia, tvarbler
is added ta the list of birds observed in a walk of a mile. Tbrough
the meadotw by the rear of the bo'ïse were numerous chipping,
Savanna and vesper sparrows, and a pair each of flicker, bluebird
wbite-bellied swallow, and several eave or cîiff swallows. In a
swamp by the edge of the clearing the watertbrush lives.

This was the banner day of the seasan, as eigbt new arrivais
were recorded. lnsects of many species were likewise alert;
amongr numerous blooming plants wvere identified the white and
blue violets, dandelion, goldthread, swamp honeysuckle and
moosewood.

Scotch Lake, N. B.

SPERGULA ARVIENSIS, L. ln Risadora for August, 1905, Mr.
M. L. Feroald notes the occurrence af .Spergula saliva, Boenn., at
New London, Conn. When examining the matenial of S. aiwunsi
in the Gray Herbarium he found plants collected hy Dr. James
Fletcher ot Ottawa in 1892 and distributed in Halsted's Amezcan
Weeds as S. ap-'easis abat are S. saliva. 1 have just examined ai the
Spergida in the herbarium of the Geological Survey and find that
the only representatives of S. saliva there are from Denmark and
Norway, and are so, Iabelled by the callectors. Ail our other
specimens from Canada, the United States and Europe are
S. arnsi, aur Ottawa specimens being from Wakefield and
Pickanock. It is possible that in Haisted's distribution he mized
material from some other Iacality with that received from Dr. Th
Fletcher, but S saliva Nhould be looked fur in this vicinity. S. ta tm
sauizza -bas minutely punctulate, margined seeds, and in a living mna
state cao be distioguished hi' is decidedly viscous, duil grey-green culty liesleaves and branches; on the oi her hand, in S. vndgaris (S. anym13) and sequqthe seeds are obscurely margined, or totally devoid ai wing, and
beset with club-shaped papilla!, generally quite black in fullyTh
matured seeds."'

)AS. M. MAcoL'N. es fP
and, like
mit ai an
point beir
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NATURE STUDY.-No. XXXIII.

DIEFINITE PROBLEMS iN NATURE STUDY.

S. B. S1I.AiR, ld.A., PILD.

e- - à

ian warbler
le. Through
[S ctiipping,
'Tr, bluebird,
lows. in a
es.
iew arrivais
wise alert;
white and

suckle and

1905, Mir.
Bcuenn.., at
S. aneasù
Dr- Jaunes

s Agneican
ined ail the
d find tlhat
nmark and
1 Our other

urope are
ke6elid and
i he mixed
I from Dr.
ucnity. S.
I in a living
grey-green

~wing, and
:k in fully

%COeVN.

Hiro IsLq.-%D, MUfisKtiCA. Ox-T.
lEigh* -en years of unasssted forcet growth.

The foilowing elementary experimenh is submitted in the hope
that it may b. suggestive .if others, and aise emphasize the funda-
mental pninciple that in beginning Nature Study the main difi.
culty lies in selecting a suitable problem and making a Jefinite
and sequential study of the subject chasen.

FOREST DE'VEI.0PMENTr.
The island oi Hunto in Portage Lake, twenhy miles south-

east of Parry Sound, Ontario, has an area of about ýeven acres,
and, like other islands of the MNuskoka region, is simply the sum-
mit of an 'ipheaved mountain of Laurentian granite, the highest
point being about 8o fcet above the level of the surrounding lalce.

[April 19061
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About twvo-tlairds ot the surface is covered with soil varying framn
onc inch ta tbirty inches in depth.

In the year 1887, the island, which was then bcautifully
wooded, was swept bv a fire whoech completcly dcstroyed ail vege-
tatioo, exccpt a lcw straggling pines at the water's edge. Thase
Who saw the island during andi aiter the lire, say that thc desola-
tion wrought was sa compîcte that it was scarccly possible that
any yaung plants or even sceds could have survivcd the intense
beat. Since that time no new timber has bec. c'ut, né domestic
animais have bec. on the isiand, and with the exception of a few
hares, deer-mice and squirrels, there apparcntiy has bec. nothing
ta interfère with the dcvciopmeuit ai the smallcst herb.

This situation scemed ta present a problemr whicb, if warked
out, might cast some light upon the kind ai vegetatian whicb
under similar conditions-af cimate, soul, non-interference, etc.-
might rcasonably be expected ta dcvelop in a pcriod ai eighteen
years, and with a vicw ta the solution ai this problem a sornewhat
carclul investigation ha-- been carried an for two cansecutive
summers.

Altogelher there wcre fouod an the island forty-scvco differ-
cnt varicuies of trees and shrubs, and a numbey ai these were
evidently ncw corners. The fallowing is a comparative statement
ai the height and circumicrence of a few ai the Iargest trees in
i1904 and i1903S:

IApArIus tr<aau/uid.ç, Amenican Aspen.
I>c'piar........................

lk/uiglaPaPyrierz, Paper or Canoe Bau-ch
Prunus Penausyltan.-ira, WVid Red Cherry
Pilus Sf ru6us, White Pine............
Arer Puhrurn, Soft Rced Malite.. . . .....

Çjuercus rubra, Red Oak, Black Oak. ...
T'huya ocdde,,falis. Ameracan Arbor-

'itoe, White Cedar..............
Ainus ressuiosa, Red Plin..............
I.ai.t .-Imericau«, Americau Lau-ch, Tam-

.track .... ......... ........
Qurns nlba, White, Oak ......
.lbseshalsarnea. BaIam Fir..........
Tsuga Caaadensis. IIemIik Sprti.ce..

~-I-904---
Heught Circ.
leet. iluches.

Height Cirir.
led. inche.

37
32
30.5
24

22

20

84 2o.6 16
fi 80..5 13

16 i

S3 9
17- 9.5

'I S
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The time and labor requisite for collecting. identifying and
mounting specimens and for measuring trees in such an investi-
gation is not great. Nor is the collection of specimens a neces-
sary condition of satisfactory work. The study of the living
organism from the genetic functional standpoint is of much
greater value than the mechanical examination of dead specimens.
One of the best features of such work is that it presents obstacles
which furnish a natural stimulus to, endeavor and wbich when
overcome afford genu:ne satisfaction. Where serious difficulty is
presented and individual observation and text-books prove inade-
quate, the Canadian Government has wisely made provision for
ai emergencies by providing trained specialists, who are able arnd
tvilling to answer questions submitted to them and to whom in-
quiry can be sent postage free. In this connection ir y best thanks
are due to Dr. Fletcher, of the Experimental Farm at Ottawa,
who not only supeavised the classification made, but also made a
personal inspection of the locality studied.

The essential requirement of a university post-graduate dis-
sertation is that it must add something, no matter how littie, to
the sum total of human knowledge. Measured by this criterion
sucli an investigation as the foregoing, be it ever so limited in
scope or unpretentioup in character, at once becomes important,
for one finds oneseli doing that which bas been donc by no one
else, and if the work be hogestly performed and the records ac-
curately kept, the information gained (although apparently trivial)
may prove to be of genuine public service in future interpretation.

Another of the advantages of such definite research work is
that it is adapted tri the stage of development reached by the
adult learner who, although he bas omitted Nature Study in early
lufe, fias acquired as the result of natural growth and activity in.
other studies a scientific attitude of mind which causes him to,
appreciate the meaning and value of the laboratory method and
to prefer it to a more superficial treatment.

rbe experience of the Ottawa Normal students in the study
of birds affords practical illustration of this fact. For a number
of years ench student bas been asked to learn the identification,

1-
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J!nd generai characterstmcs of sixty specrns and to mk aeu
and horughstudy of one species as regards life-history, li.reations, cire, etc. The invariable opinion expesdb h

stiadents is that they find the intensive stdyp~resd i terestn
than the more extended observation. tdmoeitrin

IOM the standpoint of the leAreer, the actual koowiedge
gaun'ed is of genuine value, being in a very especial sous. his ami.
It is Probable, however, that what Moay be called thie iudw
resuits of such an investigation are really of most worth to the
'student. The attention is sure to b. attracted ta a thousand ini-
terestiag phenoniena which Otherwise would have pa.sed un-
noticed. For example, in the foregoing investigation certain
kIOds Of trees wlere found to b. group.d in favorable placs intheir own special habitats. There was a prepoaderance of feras,f uni anid mosses on the northre exposure where tlwe wus hast
'evAPOratian, and swamP plants were fomd in the lowest parts of
the island.

ILany other interesting pheuuomena in comouction wig. soilformation, heat and moisture condtions, wore similarly imeimt-
ally noted.

Fu 'rther, in such àitudy one is sure ta, become inupressed withthe fact that the investigation of sequential life-hist.ry is moreinteresting than the study of a cross-section. 4' Wbat have weber. ? is seldom as productive a question as 46How did it gretber. ? or IlI Whither doms it tend ?"
Wbile carrying on the foregoiog investigation, sudi problenas

as the following naturally suggest theau6alves : " *How wore thesouds brought to -the island ?" Il"la *hat order did the trees ap-
psar ?j 'IWhat other trees wili conte anid how will tbey corne?"
"«Wili the struggie for supreunacy leave conditions as at present,e.g., wiil the popiar continue to rule the pine ?"

The narrow limits of such a paper wiIl not admit ai furtherreference ta the more fascinating and productive studies of struc-
ture, function amnd lite-relations:- The interest in such work isalways cumnulative, the Nature Study attitude soon becames
habituai, and after that ail is clear sailing.

[April
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lHolm: On structure of roots.
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