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Ihe Grest Beed for Lhe Imurevenent of Joft Boibomsa

For the eolleetion of spet or for the subsequent growth
of oysters,clean, firm bettoms are neesssary. The dottoms must
be firm encugh te prevent the simking of shells or eysters vith
consequent complete loss, and should be firm encugh to prevent
even that partial sisking whieh leads to the production of an-
elongated shape in the oysters or to the loss of small spat by
‘smothering.

Espeeially in Canadian vaters vhere ve are at the
morthern limit of the oysters' range, suitable temperatures are
%0 be found enly in sheltered wators. Nere, vhire quiet water
allows fine silt end organie material te settle, seft muddy
bottoms are mueh mcre prevalest than in mere exposed situations
vhere fine material is kept in suspension and can settle only in
1imited areas where eddies or desp holes provide shelter. 4s o
result & high properticn of the bottoms in the Canadian Atlastie
areas vhere eysters are found sre too soft te suppert shells,
or oysterss The hard bottems are limited to a narrov shore
sone where wave vash allows omly send and coarser, firmer mud
%o remain, te oyster beds or scewsulstions of the shells of dead
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eysters and mussels which have developed chiefly alomg the shore
seme and best in situations whore there is scme current and con-
sequently vhere the bottoms would be kejt free of the scftest
mud, and Se very limited areas of roek ledge, Much of the shore :zone
s exposed %o heavy ioe in vinter and as & geseral rule one can
vade at low tide to bettoms im whieh one sinks & fev inehes.
The greater part of the bettom of the sheltered bays and “rivers*
in our waters, vhere ecnditicas are favourable to the growth of
aysters, 1s of very soft mud. It is & weual cendition So be
able to shove & twe= or Shres-iaeh stake as much as five feet
1nto the bottem By hend vithout the aid of & meul of any kind,
It 1o estimetes that in Bideford river, NMalpeque day, over BO%
of the area suffielently desp %o bo out of reach of the lce is
of bottem of this kind,

The surface layers of these soft bottens are usually
wvery soft fsdesd = so soft thet It fs 44ffioult o feel vith a
stake or car vhem the surface 1s touched. It cam readily de
realised Shet eysters or culteh with spat soca sizk imte sueh
bottons and are lost. The mud consists of fine s1lt with &
streng sdmisture of organie naterial leading tc & black eelour
and o strong smell of degay. There is usually s thin surfaee
layor vhere the solour is, in the case of Dideford river, red o
he colour of the surrounding seils

There is reasem to believe that these bottems, exeept
for their softnsss, are suitable for the production of cysters.
In spet eelleeting experiments spat vas obteined on shells in
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the despest part of the river. The shells were in wire bage
whieh were kept from sinking entirely by spruce boughs. These
perts of the bags vhich vere buried and became stained blaek
showed, of courss, mo spat) but spat appearsd and grew vell
until late eutumn tmmediately above the lime of the staining.
This has been noted regularly vherever eulteh has beecome partly
buried. It has further been noted thet whea elusters of small
‘eysters frem the shore were plasted ia Fereival river ia 1928
on soft bottems the oystors above & definite mud mark om the
elusters had survived and grown well to the sutwsa of 1929.
[Makhods of fmprovensud. These soft bettems can be impreved
My the addition of a veriety of materials but with many She

1s slight and vith such as
shells or coarse gravel, crushed stome, obe., spaces are left
betveen the materials edded through vhieh the very soft surfaee
mud esn cose ups The additicn of shells has been tried in
many instances vhere the bottom was somewhat seft, slthough tm
mo case wvhere the Dotiom vas as 30ft as those deseribed abdove.
In all these cases the mud in the sourse of time werked wp
through the shells vhieh were or
covered, exeept ia instances where there vas s fira bottom under
& soft surface (wueh ss an old oyster bed) and encugh shells were
above the sud. This Imvelves the vaste of & lerge quantity of
shells whieh are of value for use ia spat eclleeting and of vhieh
there is by me weans sn wnlimited supply.

It weas evident fa these tricls Shat where the mud was
really soft it vas necessary to add some material whieh weuld
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form & comtinucus layer over the surface with ne breaks through
whieh the soujy surface mud could cose up, allowing the firm
material to sink. In seeking for such a material it vas
Boticed that in many places om shores in the sone of tramsiticn
from sand to mud & tough bottem which has been called “muddy
sand® s 4o be found. It comsists of & mixture of sand and
fine wud and begemes se tough that vhen cme steps oa & place
where such material overlies seft mud the surface layer ef
"muddy sesd® must erack at seme distance frem cues foot to
allov simking. It was thought that this tough mixture might
be produced over the surfaee of soft muddy bottems by the addition
of a layer of sand.
Exiorimenss vith scéing o laver of sead bo sof% muddy bottomas.
1. Ixisl arse sovsred in J230. I the summer of 1930 am ares
25% aquare was selested vhers the mud was as soft ss could be
found., The area was st the Junetion of Sheagh's and Grent's
creck at the head of Bideford river, being st Station 2001 of
the Bleloglesl Board, snd in Division 206, Section F, Subsection
1 on the chart of oyster leases in Malpeque bay. The sceurate
ranges detormining the area are ss follovs:
Omufu—‘:'r.‘im:-_'..-n-lu-u
r:tnnnmm-.—r-c-m-.

North edge. In line vith fenes on Russel Ellle’ land.
S.i.eorner. In line with fenee on Peugh's shere.

The depih of water over the ares 1s about aix fest at an extreme
lov tide. The mud wes very soft, having s light, thim surfaee
layer ¢iffieult to fesl with & pole, and it vas possible without
very great effort to push a pole into the botten five fest by
hand alone.
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Teo this ares sbeut 250 bushels of send were sdded at
the end of July 1930, This was spread ss evenly as pessible
ané would make a leyer approxinately 6% thiek. The sand ves
obtained from & near-by point snd She work of four men for one
day was used, the sand being shovelled frem the sand=bar to &
seov and frem the seow to the water. The send was demp or vet
wnd 1% vas found thet 1ittle of 1% fleated evay, practically sll
sinking direetly.

The sand st firet felt loose on the bottem suggesting
thet shells or aysters planted on % would beecme sanded over.
In the sourse of time £ boeane firmer and by the late autwsn
wos mo lenger leess. It was ab first sssy te push & pele
through the sand but 1% became mere and more diffiewit. This
proeess continued throughout 1931 whea the ares vas examined a
fov times. It was thought advisable te leave 1% for seme time
bafore attempling to use the area for speteeccllesting or fer
planting oysbers as the fato of the sand would be obscwred snd
1% vas feared thet the nud would s8ill werk through. In 1932
the srea vhem examined in July vas still in good conditien and
had not deterforated, It vas only with scme ¢ifffeulty that
& pole ceuld be pushed through the layer of sand inte the soft
mud bolow, although whem the latter vas resched the pele eould
saully be pushed down four or five feet. The surface felt ssndy
but was met leose. It vas ecensidered that 1t was quite sufficiently
hevd te support shells or oysters, snd thist similer Bottoms weuld
be judged %o be good firm bottems 1f found ccewrring meturally.
It le, of course, realised that exanination of such botbems under
wuamum-nmw-mz;;tl:{u.
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to prodding and on the sppearance of samples of the material
brought up with tengs or seme other sampliag method.
On August 2nd, 1932, 175 bushels of shells wers placed

on She ares with a viev %o the colleetion of spat. This quantity

would make & layer sveragiag sbout 4* in Shickness. After She
addition of $his layer the bottem felt definitely hard and
vould eempare faveursbly in its reststanes to o pole vith many
oyster beds. The shalls have st the dete of writing reseived
& "sed® of spat. It is latended to leave the shells and spat
on the ares o test the sbility of the ares to suppert the
shells and to make She young eysters survive. It is relaised
that the layer of shells 1s semevhat thiek and 1if the “set”
i3 found to extend te the lower shells seme will be remeved.
It was by mistake that as wany shells vere spresd as 1% ia
important So kmow whether good results ean be obtaimed vith
fever shells snd, consequently, less expense.

2. Uss of sand in imezering old orater beda.

In & number of instaness in the course of elsaning
and improving sld shell bads by the Department of Fisheries
in Bideford river, sand has been used. Ia & number of
instsmces 1t vas found Shat wvhem the mussels wers removed a
hin layer of thin wud vas loft vhieh 1t vas very d1ffieult
u—muu-—u-‘uxw-n,wmmc‘-u
or the bag of dredges and the precess of shireing it up te be
esrried avay by the eurrents vas slov. In these instances
wand was added with effsets similar to Shose deseribed sbove.
The wud was rendered firm - appreaching as well ss could be
Judged the consistency of the muddy sand on the shores. In
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other instences sand vas used to hardea the surfece of wud
accumuleted in She cuts left by diggisg shell mud. It was
found to be effective in thess sases also.

3. saserisensa i\ sond on ned aterted ia 193Z.

Thres areas of the same sise and beltem condition as
that spread with sand in 1930 vere seleeted in 1932 and spread
with varying quantities of sand In the pericd August 5th o
11th, The details of these areas whieh 11e elose to the 1930
area (iu Divistion 206, Seetion D) are as followss
o o SN bt 3 1,

6ancs  hall im line with ¥ eorner Hobt. MeeKinnen's
barn gives North eornor of area: Bireh (nev dead) em
glhhnﬂv‘\ll‘lmdﬂ- Faugh's

By 25' square, with bushels of sand making & layer
r‘:lm‘-:ﬁ -h-lm-r-.:'n
250 ares, spread with 115 bushels of sand making

Theso areas were spread with sand to find out the
relative merits of the various quantities used. The sand
has not ss yob mixed with the surface »ud So attain its
groatest firmness and s8111 foels somewhat loose. It is neb
possible, therefore, to fudge the vesults as yet. It is
intended to make trials of thianer ecatings ef shells or other
culteh on these aress next seasem. Fresest indicstions suggest
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that the 6° layer 1z golug te give the saue yesult as previously,
that the 9% layer vill be fimmer bub prebably met suffietently
mueh 5o to Do vorth vhile sxd Shat She 3* layer is barely
sutfietont.

2Ihe_sost sl asresdise send.

The cost of apresting sand, of scurss, depeads ca the
nearsess of the supply, the sost of labeur and squiysest aad
vhat mothod fs used. T4 may Do sebineted oa the bastis of
cther sand. of the eost te
Ahess wet Belsg uhls o afferd expemsive squipmest may bo made
frem the faol Shat la the case of the areas sproad with send
12 1932 cas man vas able to move over 100 bushels jer dey frem
the shore to the ares sslng a dory asd shevel caly. It =ight
e possible be reduse this sost with largs seale operstiens
and the use of & seow, dusp carts, ste.

On the hasis of 100 Bushels per day & san cculd sover
on sore with & 6" layer (17,000 bushels) i 170 days. This
wuggests & cost vith thiu method of sbout $350 por sexe wWith
present retes of vages. Fer the man vho hes cessenal employe
mout and free time this eost veuld be comsidersd less aué might
invelve ne of wenay. ihe preseat
@emand for cyster ground Shis aight not be & paying proposition
but om the obher hand It might peywey well, sspeelally vhea
ue eousiders that am sers can be made to yisld over 100 barrels
of cystors (and 1n scus casss b least 200) por year.

Thers s  further pessibls value in this method of
fayroving grounsd, This lles ia the {mproveseat of seft spots
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1in existing herd areas or shell beds, leadiag te much mere
convenient vorking of the whele.
Zurther PERTE ) in this.

Purther questions arising im commeetion with the
improvement of soft bottems by send ineluder

How will the methed vork in desper water? It ia
suggested that the trisls be extended te deeper water where
higher quality oysters could be produced. The sise of the
experimestal ares wvould have to be imercased to effset the
grester spresding of the sand as 1% falls Shrough the water,
The question of using greater depshs is impertant both from
the peint of view of the quality of the oysters produced and
the available area.

The use of bottoms internediate betwess She very
soft bobtoms in these trials and asturel sandy bottoms. It
s presumed that the internediass bottoms vould neb meed ss
wueh sand. It 1s suggested that same method of measuring
the penetrability of bottoms be used and varicus bottoms
trisd vith various quantities of sand.

What quantities of shells are nceded to make use of
thess improved bettoms? This question vill be luvestigated
next yoar.

Can the bottems be spread with shells almost
fmmedistely after the sand without loss of shells?

These and other QUestions lesd avay frem the
eentral subject but are cemnected vith i%. It is belteved
thet further investigations sre of great potentisl practical
Amportance.
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SUEBLIX.

1. The uneed for and setheds
of tmproving soft bottams iy revieved, peinting cut thet enly a
amall propertion of the Bottems ave hard in the Canadian
Atlaatic ayster aroas vhere suitable hydrographie conditions
are found caly in very well sheltersd waters.

2o A trial aves syresd vith six fnehes of sand in 1930 ever
the softest Bettom vhich could Be fond yfelded in 1931 and
1932 a bottem quite sufficfently firm emough te suppert shells
and cysters. A surfeee layer wvas developed through vhieh

& pole sould be yushed with d1ffieulty fmto the soft mud
beneath. Vhem 4" of shells were smpresd the result eempared
favourably vith many satwrel shell beds. A "sed® of ejat
was obtaimed om the shells.

3. The cost is nob wore tham $350 per acre, and the work ean
b doue &t this cost using deries snd shovels enly, if the
supply of sesd is elose.

4. Propesed further investigations ave outlimed.

This work vas earried out by the weiter, in eharge of Atlantie
oyster investigations for the Bicjogieal Board of Canada, the
expemses being borne by the Derartment of Fisheries “Oyster
Gultare® sppropristien.

Frinee Bdvard Islend Marine Statiom,
Ellevslie, Vuk.d.

Sapte let, 1932,
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