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p g <Pl-*rtaa (Zoatera ma_ina L.) is’a flowerinT planu,
. belonging to the pond-veed ;aJily, that ~rows in salt
. or Drackish water alonz most™ sheltercd shores of the sca
in the middle ndrth temperave - zone,! “from apéut half-tide
to a depth of a few feet below low-tide mark. On thc Atlantioe
coast of Korth America it ranzes along the shore from
southcrn Labrador to Horth cwrplina vith outlying statione
in Hudgon 3ay ond on the wert- coust of Greenland. Where the
inter-tidal zonc includes ex*cnsdve pultabvle flats, ar it
cocs in nany shallow bays, harvours, and edtuaries on thc
‘eagtern coast of fanada and the United States, this plant
is often folnd groring in derse rassce over largc arcas. It
is often tro to four.feet 1lon-. ebove: ground, with dorg
" narrow, ribbon-like leaves. Bencath the surface of+the eoil
. each plant has a ‘rootstock, about 3/1€ of an inch in dia-
v meter and eeverzl inches 1onr, furnishedé vith nurerour slLort
{ roots, Eel-gyraes renroduces coth by seede and by vegetative
\  propasation, vhich involvee the production of -lateral buds
e that eventually tecome separated from the pasrent stem by
S death and abjointing of the older part of the rootetcck. A
plant gro'm from seed does not flower and produce seed unt;i
the second or third year., ' . :

The rootstock:s or rhizomes of eel-grass form a very im-
portant food of Canada Geese and 3rant, and the seeds are
eaten to a large extent by 3lack Ducke and to some -extent

" by other species of. ducks. ‘fhen in waters supplicd vith cel-
grass, Srant feed upon if, almost exoclusively and Canada
Geesc rely upon it to a large extent, Lel-:~ass rootstocks
conatitute, under normal conditions, the e¢ssential food- ;
. supply of several thousand Canada Geesc that customarily -rin-
. ter in pouthwcstern Nova Scotia, ag well as of large n;mbc.b
’ oi ,both Geese and Srant rintoring on the ca=tern ooast of
United Statca.

The leaves and stems of eol—grass, Whew-thorouﬂhlv Ax i
are ‘cuite midely used in industry, especially for 1nau1atior
and gound-proofing for buildinzs and for upholstering fur-
nitire. Under normal conditlons thousands of tons-of this .
plant are gathered anrually in eastern Canada and Uaited
States for these industrial purposes. A great deal of ecl-

. graess is also used locally by farmers ncar thé shore for
fertilizer and for banking the foundationa of ;houscs "and
other buildings in cold weather.

At%he prcsent time -there is a notable and unpreocdcrt—
ed scarcity of livinz eel-grass on the coarts of Kova Scotia, -
Prince Edward Ieland, and all of New Brunerick except the:
extreme north;, and & similar soarcity is rchorted from the
_ castern sea-coast of the United States, from N «ine -scuthrord
- a2t least to Virzinia. Scarcity of thia Plant in areag vhere
it is usually abundant is knovn to extend as far north on
. the eastern shore of New Brunswick as Tabusinta® Lagoon,. .
.\ > forthumberland County, which 1is north of the estuary of the
: : * Uiramichi River:. .In Beptember, 1932, I personally observed
this scarcity at Tasusintac, but on the same-day failed to
find any evidence of unusual scarcity at Qaraquet, which is,
o 1little farther noerth, on the southern side of .the Bale
de Chaleur. Such a scaroity of eel-zrass has not yet been

iy o reported ”
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oo " reported from any place in the 3ale de ‘Chaleur; nor in the
- *estuary of the "St. Larrance River, nor on the nor?h shp;e.
of the Gulf of 8t. Larrence, nor alonz the coast of Nei- . .

. "Youndland, so that the northern boundary of the area of a3
scarcity vould seem to have been situated, in_Septpmber
last, across the Gulf of St. Lavrence, with its western -

"V..¥rT v extremity justs south of the-3Baie de Chaleur and its cast-

fans ory, extrenity just-north of Nova Scofia. v 5

y - Tidal flats that. I have.recently, exanined in the -

@ ' ~arfected areas on the Atlantic coast of North America,
-nere cel-zrass ordinarily grome in enoruous duantities,
no~ shov in most cases only a fer scattcred plants, most
of hich are sickly and evidently dying. In some places -
Zrcat- mats of interlaced dend rootstocks may yet be found,
blnck and brittle, in the rud and sand of the bottom, in
other .places such rootstocks are not discoverable and
have presumably decayed anéd disintegrated. The living
plents that remaln arc chiefly %o be Zound near the shore,
~lthoush in some areas soue also occur, scattered singly
or in smcll groups, at sone Gistance from dry lond. At
voints, such:as estuarier, or the immediatec vicinity of
the mouths of brooks in sheltered places, vhere the sea-
vater is markedly diluted by fresh water, there still ex-
ist-denee stands of eel-grass that is appnrently normal
nnd healthy, but such eel-grass beds arc strictly limited
in cxtent by the limits of the merked dilution of the sed-
~ater. The gencrrl character.df the scarcity in an area =
euch ar Nova Scotia is indicated by the fact that a firm .
that usuclly shipe 1500 tone of ecl-grace- ennually from
that province to Soston has not been oble to obtain a
eingle ton this year.

In eome places, as at Buctouche,” Kew Brunswick, o
fer emall, .scattered eel-grass plants that are apperently
young and perfectly’healthy are to be found on flats where
all the original dense stand of eel-crass has died.

" In south-restern Nova Scotia, from Port Joli, Queens
County, to Arzyle, Yarmouth County, many extensive tidal
flats, some of which are known to have been nearly bare of-
cel-zrase gbout Jupe 1lst; 1932, shored in late September
—. ~of this year large.areas covered with a falrly dense growth
of young eel-grdss plants, with-leaves five or six inches
long. . These plants look green and normnl when vieved from
a 1little distance, as from the shore, but on close exemin:-
- tion shov signs of an unhealthy condition similar to that
found in older plants elsevhere.. This mnkes it seem pro-,
bable that this new growth of younz plants, mhich.has been
the basis for popular reports that the cel-grass 1s Mcomin~
back"™ in this area, will sodn, in its turn suffer severe
reduction in numbers. - - . . . ,
; ¢ . . .

Eel-grass plants that are dying in the regions vherc
this scarcity exists shovw black areas of considernble size
on the leaves, at first near their tips, subsequently
nenrer the leaf-bases. Eventually each lenf ffected dies,.
turns brown, and deonys. Death of the leaf, with.accompeny-
ing disintegration, is progressive from:the tip to the base,
so that leaves rhose proximal portions arc¢ still green anc
living vhile their distal portions are entirely missing

e are frequently observed. The extreme baese of the lezs may

. remedn green for some time after loss of almost all the
rest of the leaf. 1In a comparatively short time, however,
o plant becomes entirely stripped of ite lerves, while the
rootetock dies and turns:black; the death of the rootetock
apparently coineiding with the loea of the leaves. or follo—--

ing it very clesely.: ol .
v N SR According
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_ accordinz to information received thie nbnormel
dyirg of the ecl-groen has been observed for tro years at

"lcact, and poseibly ne many es four yeesre, on the coasgt

of the United States, from Virginia to Ner Jcksey. Ite :
occurrerce wac o vnexpected that observers in that region,
re cléerhere, did not realize that wae taking place and

cannot nov date vith certainty their ‘first observations that -

related, as_they no™ believe, to,this destruction. .At the

-conclugion of 1931 the scarcity ‘of €el-greaecs-was present

from the:scuthern 1limit of the range of the plant on the,

‘coert of:the United Statee northward to the extreme southern .

part of the Gulf of 8t. Larrences-including Northumberland
Strait as fer- ae the vicinity of Cocagnc, New Brunswick., .

The south coast of Frince Edrard Ielend wae included in the
eree of scarcity- in 1931, -but the eel-graes along the north
shore of that island remained herlthy during that year.

During 1932 thc area of eel-grass scarcity has i 3

extonded northvard romerhet in the Gulf-of St. Lawrence
80 as to include thc north shore of P¥ince Edverd Island
end the east coast'of New Brunswick from Cocagne north to
Tabusintac or beyond. : :

.o . N
Reports obtaincd from the Pacific Station of the

Blological Soard of Conada and from the Interior Departmeni's
chief bird protection officer for western Canada indicate
that the gro—th of eel-grass is still normdl on the coast

of 3ritish Columbia. Inouiries conceraning the condition

of eel-grass on the reet coast of Eurove have resulted,

up to the present time, in the receipt of three reports

from European botaniete. Mr. A. D. Cotton, of the Royal

Botanic Gardens at Kew, England; wrote to me on Qctober '

24th of this yenr that hé did not know of eny reduction.
of the growth of Zostera in Tngland, and Dr. Frederick

C. E. Bgrgesen, of tne Botanical iuseum at Copenhrgen,
Deniark, writing on the 23th of October last, definitely
stated thet, apart from normal minor chenges of ‘a local
character, there had been no alteration in the gromwth and
abundance of Zostera in his country. , :

-Professor €. Bauvogeau of the Faculty of Sciences,
Sordeaux, France, has sent me a copy of a letter dated
October 26th, 1932, that he received, in response to enguiry;
from Charles Pérez, Director of the Laborntory of Roscoff,
on the west coast-of France fronting. 6n the Eaglish Ghanncl,
~hich is of cuite a different ienor, and rhich, translated,
reade as follows: '

"e have noticed at Roscoff the same disnppearance of
"Zostera. From November, 1931, to January, 1932, all the
"bede of 1t in this region diminished -and about ifarch

‘"~nd at the time of the Easter vacation, all those that.

"-e could see in front of the laboratory,. at Callot,
"Penpoull, eto., werc entirely denuded; not a leaf, an
"absolute desert. _ T N !

"In the ooﬂ}se of the aummer,thcy‘atnrtéd'to groTT ngri:,
"but they mere still ‘very poor in September; therc mére '

-

still
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"still larze aveas entirely bare or nearly so.

Zd. Fischer.hds observed the sume disappearance
"in the regioi about 8%. Servan and Dr. Lefranc gave us
fgimilar informa.ion concerning the anuthern coast ‘of the
"Department of/“inistcr;e. \

. Mo doubt it is o Case of a general bactefinl
Yinfection; it, is ctrange to,observe that the epidcmic
"han had such ﬁn extonsive geopraphic dispersal.

“Dr. llagrou, of the Pabteur Institutc, githered :
at, Roscoff some of-the dieseased-leaves, 7ith black areas
"ori them, in order to“try to find bacteria.in them. I
ido not -know whether he.had eny reaultsa -

"on the other hard, I think that Ed. Fischer in-
"tends to mention this epidemdc inm a note that he will
"publish in the 'Bulletin of 'the Bt. Servan Leboratory.'!

"This is all I can tell you at preesent.!

It would appear from this cormmnication that a
Gisappearance of Zoatera planfs, with symptohs resembling
those observed on the eastern coast of this continent,
took place last winter on the coest of extreme western
France, around practically the entire Departiment of
Finisterre, as well as mestward on the coast bordering the
Znglish Channel at least as far, as\8t. Servan. Ae it is
believed ¢o require about eight mogths for surface water to
drift across the northern Atlantic’from America to Europe, -
the time of this outbreak in Europe is in accord with a '
theory that, following the bezinning of thé destruction
of Zostera on the Amerioan coast, the cauge, whatever it
may be,, wae borne acroes the Atlantic to Europe by drifting

rater., - - .
? ﬂiv*hle Gonceivable causes of an unuaual scaroity of eel-

grass are: y ;

1. Winter killing, due to 'unusual ice conditions. P,

‘2. Too high a temperature - in summer, '

3. An 1ncrea9e in the salinity of the sea-water to a

point at which the plant could not live

4. Destruction by ‘waves in storins.

5. Consumption by Geese -and 3rant,

6. Destruction t. competing plants.

7. Excessive commercial harvesting.

8. Destruction by oil pollution.

9. Alteration of one or more of the phynioochenical fac—

a tors involved in the relationship. between this

plant and the surrounding tater,vith its solutes.
Disease caused by a bacterium, a fungus, or other
definite 1living organisn.

=
O

liost of these conceivable causes havec been ad-
vanced  from one quarter or another te explain the ex-
isting scarcity, but rhile almoet.any one of them might
be 2 plausible explanation of the scarcity in a particular .
limited locelity, most of them are entirely inadecuate ae

\ ®
: explonations
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' f explanations' of the gdisappearance within two years of
the greater part of the eel-grass grovth ovgr enormous’
arens, and under widely varying conditions, from Virginia . ;
to New 3runevick,; as well as in western France. : '

. - Winter killing on an extensive scale would re-

o quire an umisuel combination of cold weather and low

- tices, vhich might poseibly destroy much eel-grass
in a few harbours in the northern part of its range,
but rhich could not be seriously destructive in, the
»scuthern part of the recgions actually affected. During
1932 'much €el-gcrass in Ner Brunewick and Prince Edwerd
Irland that appesred to be normel and healthy in spring
ond early suwrmuer has died during late- sunimer and. early:
fall and this could not e due to winter killing. - SR

' -~ Eel-zrass_ir affected adversely by water tempera-
L tures avove 68° F., as Professor W. A. Setchell has shown,
; in his adimirable account of tnhe morpholozy and phenology
. - of this plant, and any increase of summer water tempera-
tures in tHe southern part of its range might kill a q
. good deal,of it there. Available water temperature RN
records of the U. 8, Coast and Geodetic Survey do not, '
homwever, shovr any recent excessive surmer water tempera-

{ tures on.the coasts of the liiddle Atlantic States as ;
compered to what have been rgcorded there in some previous
years. Records of the Bi ical Board of Canada show a '
very slight increase of water temperztures at some plages® T
on-the coasts of the Maritime Provinces in recent years, .
but in these northern watere the maximum attained is tao
lov to be injurious to eel-gress. There is, in any event,
no reason to believe that any possible increase in tem-
perature would kill the rootstocks. Excessively high
water temperatures cannot, therefore have caused the s
existing scarcity. ) ¥op Com

As for the salinity of the sea-water, the maximum
salinity in which eel-grass will live and reproduce does
not appear to be known, but it is believed that this plant
is not subject to injury from the full normal salinity of

© Atlantic Ocean water along the eastern-coast of the northern
United States and Canada, which is about 31 parts in 1000+ «
It will probably resist successfully’ a salinity markedly :
hizber than this, for Professor Setchell informe me that
it growe in ponds along the coast line of Rhode Island, ’ )
vhere the salinity must be raised considerably. Yet the’
plant has died over great areas where the maximum salinity
is less than 31 parts in 1000, In Barnegat Bay and Great
Bay, on the New Jersey coast, where disappearance of the
eel-grass was very marked, the Biological Survey reports.
a maximum salinity of only. 12.6 perts in 1000. In-inlets
around the Gulf -of St. Lawrence where the destruction of
the plant has been severe, records kept.by'the Biological
Board of Canada over.considerable periods of time in-
connection with studies of oyster oculture show salinities
ranging from 23 to 30 parts in 1000. Bamples that I.

& . ' ' . collegted

“
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collected in September last. fron areas of eel—graaa
‘destruction show, for the Gulf of St. Lawrence, a maxi-
mum of "30.6 parts in 1000 from Budtouche, New Brunswick,

and, for the outer Atlantic cosst, .a maximum of. 31.6
parte in 1000 at Port Joli, XNova Scotia. s AYPY &

It is posci ‘le 0 arzue thdt although eel—graas,
considering the species as a whole, withstands high
salinities successfully in-some parts.of its range, yet
thiis “1s because the individual plants concerned have becoine
acjusted- gradually to such salinities, and that these
salinities, if 'applied rTather suddenly to -other individual’
plants that had never before .experienced thein, might prove
fatal. When we consider, however, the unstable conditions
under which eel-grass commonly grows, and. which in many
cases cause it to be subject, wlthout observable injury,
to marked chanzes of salinity with each ebb and flow of .
the tide, i% is difficult to give much welght to any ‘such -
argunent. I% seens inu01reivaa1e that a salinity of only
12.6 parts in 1000, a3 in the large coastal bays of New
Jersey, should be the causc of anv damage to the plant,
even though, because of severe drouzh’ and decreased streqn—
discharge,  this salinity may have been somewhat above the
normal for the area in. question. B8alinities in Gulf of

"

_St. Larrence areas where the plant has died extensively,

and" where there has Deen no marked drought in recent years,

.have not been abnormal. Therefore it -eema impossible to

credit the theory that the ‘scarcity of eel-grass has been
used by increased salinity of the surrounding water. '

Duringz severe storms, waves undoubtedly: destroy :
exposed eel-*rass plants, and ‘such destruction limits the
plant to sheltered habitats. It is inconcelvable,however,
that destruction by this means sheuld suddenly become 80
extensive as to czuse the recorded .scarcity. It is also
to be noted  thet eel-grass im very‘aheltened beds, such _
as those ip small coves, has died at the same time as eel-
grass on-large tidal flats. - ) :

Inveetigation by the writer in 1989 and 1930, ?
a result of complaints received by the Department o the :
Interior, .showed that consumption of eel-grass rootstocks .-
by~Geese and Brant on the “flats at Jlle Verte, Quebec, wherc -
large numbers of these Tirde regularly gather and feed e«
during their spring and fall migraticne, vwas not seriously .

-injuribus to the stands of eel-grass. While Canada Geecse

and Brant aré.believed to have shovn some increase in

.numbers on the Atlantic.seatoard of North 4America during

the time that they have been protected by the Migratory.
Birds Convention between Canada and the United States, it

“ would be ridiculous to suppose that in ‘the past.tvo years

they had suddenly increased to such an extent ae to enable e
them to deatroy nearly all the eel-grass over- the: extanciv

‘rezione in which eel-grass .scarcity is novw present.. The

fact that in.several®places the disappearance of the eel-
grase 1ls known to have taken dlace in late summer, when no
Oanada Geese or Brant were present, also wakes the theory
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: Flat - from which the eel—grasa has praetically

uisappeared are in some cases now ofcupied by fairly dense
arowths of other salt water plents, such as sea lettuce

?JIVa) and —igzeon grass (Ruppla) and this condition led’

to the popular explanation that ‘these plonts had driven:

‘out and replaced the eel-grass. Such plants havd'alwaya

existed side by side with the eel-grass without harming

it materially. Mo way in which they could seriously

injure or destro; eel-zrass is known, nor does there
‘appear to be any reason why &uch pian,a should suddenly
become highly efficient eel-grass deat“oyera They are .
undouhtedly 1ore conspicuous in places where the eel-grass-
has disappeared,and prohably 5hey.are commonly more g
abundant in such places “han tuey were wien ¢he eel-grass
grovth was normal there, Lut this preswaavly is due simply
to their having and uninv now the. oppor*unl v to.£111 the
spaco +hat the eel—"*ans has vacnt ed

Excesatve oomt?;thl halvesttng, bv weans of cloqe

eel-grace, os was indicated by the invesyigatione at Ile
Verte, Quebec, previously referred to. orever, such means
of harvesting eel-grass »re used only.in very I%tcd arers.

~ afinual mowinz, is uncoubtecly” 1n‘,m 10113{ the ata,nds of

and could no% possibly cause the extohsive déstPuction of
cel-grasd that hac recently taken place.: In the Haritine
Provinces and in the United States ecl-prass is sathered
for commercial and other uses by siiipl) collectin" looae _
material thrown on shore by the raves. o et

There is no proof that eel-graes- haﬁ ever beeu
destroyecd on any noticea:le scale by oil pollution, and
it is not reasonatle to suppowse, nor is there any .evidence .
to show, that ~il pollution in the paet tvo years‘has . -
1ncreased 80 geaerally and greatly from Virginia to New
Bruns—ick as to cause extensive eel-grass destruction
throushout mqst of the eel-grass.beds in that region. In.
the sumner of 1932 heavy crude oil pollution from an oil=- '
tanker that had been wrecked on Anticosti was observed -
‘alonz a fifty-mile section of the north shore of the Gulf
of St Larrence, but did not eppear 1:0 inJu:re eel-grasa
.groving there.

T

It is a posesibility that alteration of one or mozo
of the physicochemical factors involved in the relationship. -
betreen this plant and the surrounding rater, with its solutoe,
has occurred and has caused-the observed destruction,but mo
“proof or indcvendent indication of such en occurrence is.
knorn 2t =reesent. Sea water, containing, as it doee a arent
variety of eolutes, ie a very complex subetance, with a very .
larze number of variablee, concerning which much fundnnmentezl-
knorledre is st1fl lackinz, and that some Blizht change in i%s
constitution mizht be lethal to Zostera is certainly con-
ceivable. On the other hand, if this is actually what has

. occasioned thé death of this plant over‘'such. great aress in

so brief a time, the geozraphical digtribution of the des—
trué¢tion, from New 3runswick to Virginia and Forth Carolinn,
and alsc on the west const of Trnnce but not on adjoining
consts farther north nor on the coaaus of the Pncific Océnn,
is very surprisinw and difficult to account. for.

The. last of the sugzested cnuses of ‘he scarcity
to be considered is destruction of the plant Dy a disease
caused by some definite livinz orzaniem, such as a bacteriw.
a fungus, or a filtrable vind, Consideration'of all the

. data concerninb the scrrecity that 1re now 1va11aale ahoﬁs

I e ' , _ 2 Yt - WIS \
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that they are in acoord with such a theory of causation. .
The cel-grass has died cuite suddenly ‘over externsive areas =
and yet has not died-éveryvhere at once, for the destruction
apparently began at least tro years ago in the southern part

‘of the eel-grase range and spread northward, reaching the

north shore of Prince Edward Island and part of eastern

New Brunerick only in the summer of 1932. It is yeadily )
conceivable that a rapidly progressive destruction of this -
neture is the result of disseminetion through the sea-water,.. *.

which connects all living eél-grass plants, of minute. disease=

causing orzanisms, such as bacteria. The discoloratioén and
disintegration siiorm by the-unhealthy and dying eel-grass

plants are rcadily interpreted as symptoms of a specific

disease. The fact that e2l-grass growing where the.seg-watcr

is greatly dilutéd, as in eetuaries, is still normal 'and henlthy-
may be considered to indicate that the disease-causing organism, .~
is not active in water in the.lovwer ranges. of salinity that '

‘eel-grass will tolerate. Hecre is where any slight drought-

cnrused increase in salinity in recent summers of the waters

of the grest bays on the const of New:Jersey may have played
a part, for it may have been just enoush to have brougzht thesc
raters within the salinity ranges in vhich the presumed des—
tructive organism can be active. At just vhat degree of 2
szlinity below normal the-eel-grass is preserved from attach
hns not yet been cdetermined, but it may be noted that water .
from a healthy relict stand of eel-grass in a small cove into
~hich a bruok discharges at «0ole Harbour, Nova Scotia, showec
a salinity of 9.9 parts in 1000 on Septenber 26, 1932, while

.the maximum snrlinity reported from the arcas of eel-grass

destruction in the New Jersey bays lg, as previously stated,
only 12.6 parts in 1000. The Gole 'Harbour specimen was taken
vhen the tide was more than half up, so_that the eel-grass

in this bed wae undoubtedly subjected at lov tide to a degrce
of salinity even lower than that observed. The fact that.
young plents, as at Port Joli, N. 8., may grow-extensively

in carly summer and yet show symptoms of approaching des-
truction in September may indicate that the diseasc-causing
organisin is scasonal in its activity, and 1s relatively in-.
active in.early summer and highly active in late summer and
cenrly autumn. . j

0f course, the idea of a disease-causing organism
as the cause of the existing scarcity cannot be oonsidered ',
rore than a highly »robable theory until the organism can be
found and the disease can be produced with it experimentally.
Specimens of eel=grass in various stages of destruction, which
I gathered at a number of places in the Maritime Provinces
in September, 1932, were furnished as promptly as possible
to_the Laboratory -of Plant Pathology, of the Canadian Depart-
ment of Agriculture, at Ottawra, for examination. _As a result
of the examination made it can now be. sgid only that no orzanisa’
has yet been identified as the ‘cause of the destruction, and e
that it 1s very unlikely that the causative organism is.a fungus
for, if it were a fungus,- it would almost certainly have been
Ciscovered in the course of the examination. A coarse mygeliun
mas found by Dr. E. Silver Dowding, of this. Laboratory, in onc
ccction of a blackened portion of the cortex of a rhizome, hut
28 it -could not be found in any other samples examined, ‘it waaz
not cgoneidered to be a cause of the disease. Search for.some
other possible causative organism, whether it be a bacteriunm
or an ultra-microscopic organism, must presunably be carried
on in a suitable laboratory at thc sea-shore, rhere sea-rater
#nd 1i~1:" eel-grass are. immediately avellable. For the = .
present e are entitled to consider only as ar extremely . . -
probeble working theory’the idea that the present scarcity
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~ of eel-zrass is caueed by a definite disease due to some_ .
~ hichly contagious organism that is active only in water 'f ,

that 1s not below a certain dezree of salinity.. : (
' The rapid end ridespread destruotioncf eel—vrass
that hes teken place within . the past tvo years indicQtes

to the eel-zrass attackeé or was a new mutant from'a strain
treviously present, else there -is no apparent reason: vhy it
should not have destroyed the eel-irass before. .If this is
correct,, vhere hag the destroying orzanisin- come from? In
‘thie cornection Dr. A. %. Huntsman of the. 3iological Board .
of ‘Canada, hae 2dvanced a very interestinz theory, based -
upon data collected by his orzanization in the course of 113
re;ular activittes.. It seems that in the past year or two
¢értain trovical fishes and plankton forms oreviously
unusual or unknov. in Canadian waters, ﬁ:jérgﬁﬁg Salpa Lepas,

the Goose Sarnacle, have oeen collected off #he coast of

‘Nova Stotia and even in the souilern par "the Gulf of St.

La~rence and in Northuuberland 3trait. This 1s considered

,to indicate increased connection between tropical waters

a

and those of the iaritime Provinces, due to an increased
amount of water from the Gulf Stream entering the:coastal
basine around those provinces. It is poessivle that the.
mnimte organism that is believed to be destroying the eel-
grass may »e a native of the tropics, living thereson some
other host plant or ~lants lon; adjusted to its atiacks, thet
has now been disseminated northward by the same movement  that
“has Srouzht- the trovical fishes and plankton foriis. Such an
" orzanien, finding in the eel-zrass an avbundant plant that
—as suited to its needs and that lacked resigtance to its
cttacke, mizht cause the obaervod scarcity.

. The future course o such an entirely new disec™
carnot be predic’c? with any certainty, During 1932 it
has extended its ranze northward, thoush the extension has
been wMeh smaller than that nade in 1931. It may extend its
renge still further in 1933 or’'it wmay meet a barrier of . :
unfavourasle conditions €hat =ill definitely liuit 1tB
no-thrsrd progress. 3Iven should i% exterd td the nortl chore
f the Gulf of St..lavrence, it mcy not be able to entexr
the estuary of, the 8t. Larrence River becausc of lover "
selinity there and the existence of a oontinual outward '
iovement -of ‘the water. It is possible that the eel~graec
in rezions vhere the disease flouriehes mav never be gble
to resist it and therefore may never recover to an extent
that will permit it to become abundent ag- i:-. The  history

" of new disé€ase inrneions in general, however, nmikes it Zpuear

ruch more wmrobsble, that there will be ‘an eventurl recovery,
due either’to developnent of-a resistant strain ,of eel-graes
or to -decrease-in the yirulenge of the sttecking org‘nisn,
or to both these causes together. - The scrttered youn-,
‘epparently healthy plants thet I found on the flats at -
Suctouche,-N." B4, on September 22, 7932, may'possibly
represent a resistant strain of eel-grass, but certeinty
conccrning this is not possible at present If the eel-zrain:

" recovers' from the disease, the" tihe ‘that sueh recovery will \

reauxire is unprediotable.
‘"While the ecl-grass ia “raoctic lly qbnent fron

' great arcas these are beinz modified in ways that will retesvc

ite possible return. -As has been pointed.out, the »ottom
materigle are being shifted and other plants are occupying
the space that the eel-zrass formerly oocupied. Thece
occurrences nre creating more or less adveree conditions
aszrinst “hich an increasing voowlation of eal-grnsa =111 have
to contend. Incidentally, the shi‘ting of bottonm metartals
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o Twill prob{bly ceuse’ more or legs serious anothering of
certain mollucke, such ne clams and oystérs,.and the
grovth of such plants as sea lettuce and rigeon grass® wilI
-bupply a certain amount of food for water-fqnl that may,

to a slizht extent, take thc place of the food-supply that
thece Dbirds formerly obtained from the eel-grass. *

The chief imnedi~te practical eff\bt of the:eel- ,,.
sress scarcity in connection with the conservation of . |
mitratory birds, Till be that, if Oaneda Geese 'and Brant
core south along the Atlantic seabos#fd of North éamerica
in anything like their ysual numbers this fald, a great

izany of 'them may be expected to 'die of starvation during fﬂll.

vinter, ard spring, especially, of course, during the wintey
“hen chore ice will reduce the availsble supply of food to -
o miniuum. There: is- evidence that some' Geese died from
this crus€ in Nove Scotia «in late winter and early spring *
of thie year, vhile otlers were greatly weakened.  Close
match ehould te kept upon the actuel situation relating

to theee birds, for if only a small stock is able to survive
until the breeaing season next year, they‘may .then reouire
additionsl meacuree of protection.

The Cepartment of ‘the Interior is observing cﬂrq—l ,

fully tiae detu-l effect of the scarcity of eel-grass on
3rant, Cencde Geese, and 3lack Ducks in Nova Scotia, New
Sru1s~ick »md Princ® ZTdwards Island this fall, .and mill
continue to do 8o during the winter and epring wherever in
these provinces these birds may be found. ‘hilé maximum
digtress is not to e expected until ice, eno™,.and .con-
tinued feeding have further restricted the supnly of food
availa®le in the region, marked effects attributable to the
lack of eel-grass have already been recorded in some areas. .
In renortinz briefly concerning these, the three species of -
game birds referred to are here conaidered separately.

- . Yo adVGrse-effeot upon 3lnck Ducks has becn oJ-
served = far this f211. This specics 18 present in the
ilaritime Provinces in normal numbers and in good condition.

Concérning Brant 1t may he said that, of'fourtc.:i..

rccent reports from their rc*ula: haunt s -about the southcrn
part of the Culf of 'St. L1trence, one states that they are
morc abundant this £»211 thon formerly, two indicate their
presence in normal numbers, and eleven speak of them ns
less abundant than usutl, scarce, or very few, The oon=
dition of most of the 3r~nt killed is said to range fror
Tair to thin and poor, althouzh somec bifds are sald to be
fat. In one instance it vas notod that at least some of:&.
3rent ~ere feot rhen they arrived from the north, butsthose

token 1loater —erc thin. A nunber of obacrvcrs-report that 5.

cotione of the Brent this fall sre sbnormal, that they fend

close in shore, or in.other unusuanl nlhces and thet they seo !

restlcss and tame and reepond nore rcadily to decoys than
p8 ever knomm-before, so that they are being killed nore
coeily thrn usunl. Onc gmell flock .in eastern Nova Scotin
~~s seen to follow some Crnadn Gecec inland, vhich is a very
' unusunl thing -for 3rant to do.

]

Anong 2l reocnt raporte on the abundancc of

8onrdn Geese in the loritime Provinées, 4 indicate ~n incres o

in nubers thie £r1l, 5 indientc their presence in normnl
numbere, ~nd 12 rccord a deoreasc. Soric of the decre~gcs in
numbers reported are slight, othcrs scvere. The reports

~concerning
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concerning the condition of the -Ornada-Geese in these
provinces this fall show that post 6f them are decidedly
under normgl’~eight - go much so-in several csés that
they were condemned-as ‘unfit for ‘human consumption: Afew:

. geese are reported as in zood or eveh splendid condition

In their actions, the CrnAda CGeese, like the 3rant, show.

. marked restlessuness,.roving nbout in sm- 11 parties from

one feeding-groand to nnother, wisiting dpland feeding-
grounds to an abnormnl extent, and passing through a given
reglon on their migration more rapidly than usual. In, :
some places they decoy moxe readily than is normal and fly
very low over the 1~nd, so that more fhan uaual are being
taken by hunters. The following brief but. iniormative report
£ & Officer J. Spurgeon Jeénkins, "hose distriet

includes Queens and Kings Counties, Prince Tdward Island, "
glvee a clear picture of ccnditions there on Rovember
tmelfth;, !

"In this district geerce are present in normal
"murivers, although they appear to be more plentiful than
"they really are on account of restlessness. Of a num-
Mer - personally examined and-reported upon, epproximately
"30% vere ‘thin; 60% were fair; and 10% fat, though no
"I -= cres e personally e xamined. They are unusually

“vrestless and, vhen they take winz, go over the land at
"owr : ltitudes. affording marvellous .opportunitis for -
"hunters. They have changed their habits almost entireyy,
"now feeding in'grain and clover fields, and often r esortt=
"ing to potato filelde, where they feed on the refuse’ i
"potatoes thnt were left by the f-rimers. They are also. -,
"'seen feeding on sedge zrass, which gro@s on the ‘marshesg, *
">nd on mud flats, where a species ofHsmall snail. rbounds.
"A much larger number than usual are being killed. They
"decoy very easily eond occ~sionally alight "in f armysrds - -
M-1th domestic Canada Geese near, fara buildings. "

‘Zmerzency demands to feed Btnrving Geese and
Srant -may e expected during.the coming winter and spring,
and preparations 'should be made to meet these as far asmay
ve thought n~dvic dle, althousgh such artificial feeding-
neasures ~ill probrdly be only a minor palliative of the

. zenerpsl situation.

“ouantities of eel-qrase seeds nlong the coast, and mhich

3lack Ducks, —hich are accuetomed to eat lnr"e' .

~re numerous this fall, vill prod-dly suffer to some ex-. , .
tent, from the eel-grnss scnarcity, but these birds have

such a vrried food—supply, other items of vhich -~re still
~vailable in gbundance, that the adveree effect of the
lack “of eel—grass on‘then mill probqblj be of a ninor
nature.
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