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Historical Sumsssry
It s not attcmpted here to give more thap

& brief accourt of the disease which, starting in 1915,
killed all but a few of the oysters of the bay. It was
probably caused by & small parasite of some sort. Thae
gymptox most commorly mentiomed ir accounts of the
dicease was the occurrerce or the body of the oyster of
yellow spots or "pustules® contairning a yellow liquid
matter, These seemed to grow in size and number as the
disease progressed ard eventually the oysters died.
Wher diseased the oyster was more susceptible to ex-
posure to the air than when healthy, and exhibited ether
symptoms of weakness and umhealthy conditior such as
shrinkage so as not to occupy the whole shell, weakness
of the adductor muecle as shown by ease in opening,

etec.

The disease was firet observed on the beds
south of Curtain Island in the summer of 1915, but it
is possible that it was present earlier and toock some
time to develop virulence and to start ar epidemic of
sufficlert proportions to be noticed. Considerable
quantitiea of oyeters were killed in that district in
191%, and in 1¢16 it had spread to other parts of the

Bay.
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The suddenuess and thoroughneas of the action

of the'ditease is shown by thq'ltntenantl of Mr. G. 8.

Bharp of Bast Bideford. On examining his beds in the

spring &nd early summer large quantities of healthy

oysters were found and no evidance of the dipasce. He

estimated the smount availabls for sels st almost»i,000
barrels but in the uixly sutumn when fishing operations
were comsencad only a few barrels could be marketed,
mout of the oystsrs being found newly dsad and many
dying on shore & few days after landing.

Almost all the nyaters of marketable else inm
Malpeque bay and its inlets wers dead by the end of |
1%216. Then the diseare apparently epread slong $he
parrows betweern the sand-dunes and the mainland, reachisg
the waters of Cascumpeque bay a few ysars lsater. ‘

Although almost all of the oysters were killisd
& few survived, At the heads of the irnletes satps of apsd
occurred for the next few years but the groat majority
in all cases dled bhefore reaching marketabls size - most
of them, apparently, in their first or secopd GRARG TS .
These appear to have survived on the average ¢ an oldar
age as time went on. In 1922 and 1923 Inspector Gallant
raported that the diatrict appeared to be recoveriug
and that one- two- and three-year-old cysters werea found
in healthy ccndition, but that the beds were badly ailted.
Conditions improved stil)l more and the oysters incressged
Az numbers and lived to & greater age.

From 1925 on several barrels were fighed is
Eideford river and marketed, More would have beeu

ObtainEd 6w &
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" “ThéEe Were planted on the Gillis Point bed ir Grand
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obtainad there in 1929 and 1930 if the area bhad been
open for fishing.
Recent Introductions of Cysters from other areas.

When it was found that considerable quantities
of oysters in an apparently healthy condition were present
It was decided that the disease had disd out sufficiently
to warrart actior to restore the oyster industry of the
area, In the course of the work with that end in view,
anrd, previously, in an attempt to test the presence or
absence of the disease, introductions of oysters from
other parts of Prirce Bdward Islard were made and the
results are of great importance. An account of thase
experiments followss When brought together and con-
sidered with reference to the disease they seem to be
of great significance.

1. In 1924 Mr. G» S. Sharp; planted several
barrels of oysters of marketable size from Enmore on
the south shore of the 1sland. He placed them or his
beds in the Narrows betweer Lennrox islard and the main-
land of EBast Rideford. They appeared to be in good
conditior in the autumm after planting. Within two
years, however, they were apparenrtly all or almost all
dead.

2. In the sutumn of 1928 Mr. David Dodge,
in the course of work for the Departmert ir connection
with tke establishment of oyster cultivation in the area,
cbtéined ahouﬁ 70 barrels of marketable aysters from

Mt. Atewart on the Hillasborough river near Charlottetown.
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river, Later that autumn they appeared to be in good

condition, but in the following autumnm when examinfd oy

"

the writer on QOctober 27 there was congidsrable difficully

in ortaining any number. Of those which cculd te idon-
tified as belonging to this lot cver a guarter were dead
and of the remainder about a third had =mall ydllow spots

{up to about one eighth of an imch in diameter) on the

surface of the btody and on the mantle (the membrane

lining the shell). The majority of the oyaters showed

7

no growth during the current year and many cf them had

shrunk so that they did mot occupy the whole space in

the shell., The latter was true egpecially of thosa which
had the yellow spots. When examined in February the sans

symptoms were in evidence and one wes found sa recently

dead that most of the meat was left inm the shell., In

June, 1930, these cysters were dredged up in ignorance

of the extent of the mortality and omly twe or three

barrels of them could be recovered:

The nature cof the bottom was not very good,

being a mixture of mud and sand not quite ag hard as

might be desired, but it was not sufficiently poor to

(50
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The oysters were well protected by wardens from plashiing.
3. In the same autumr (1928) sbout 30 barrels

of =mall oysters from Percival river on the south side of

fer a plausible explanation of such a death-rate.

Prince Edward Island just west ¢f Richmond bay were

pianted on the Gillis Poirt bed in Grand river along

with thcse from Mt. Stewart., When examined later the

game year they were in good comndition. On October 27,

1929, only about a third of them were alive.

Es they



were In clusters and as starfish were present a con-
siderable prcoportion of the deaths may have been caused
by crowding or by the starfish. But similar yellow spots
were observed in a few. OFf the 30 barrsls planted, orly
about five barrels cculd ke recovered ir June, 1230.
When collected at Percival river these cysters were
]

almost all one year old. Cysters of the same age vaken
from shoresz of Grand river did not show nearly as high
a death rate when planted on the bed. These oysters
were planted all on the same bed but could te distinguished
readily., Those from Mt. Stewart were zall single cysters
of marketable size; those from Percival river were clus+
ters set or pieces of sandstone, and those from Grand
river zmaller clusters attached to mussel shells. It
should be roted particularly that of these three lots
planted at about the same time on the same bed mixed_
together the native Grand river oysters showed the test
survival,

4, Early ir Qctoher, 1929, before learning
of the poor comndition and mortality among these other
introduced oysters, the writer obttained sixty barrels
of mixed large and small cysters from Enmore river with
the end in view of establishing spawning beds for pur-
poses of observation of the spawning in 1930 arnd as a
source of spat. These were plarted in Bicdeford river
cn two small beds. Thirty-seven barrels vere plantegd
in a patch sbout twenty yards square on a small hard
bed just below Bideford wharf, specially cleared of
mussels and mud for the purpose. The remaining 23
barrels were planted on a patch of corresponding size

LEear ee.s.
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near the head of the river at the junction of Grant's
and Sheagh's creeks. The bottom here was not nearly
as good as the lower patch, being rather too softl.

Both lots of oysters seemed to be in perfect
cordition later that autumn with no deaths at all, Thils
wes alsoc the case in the spring of 1930, but during the
swmmer the oysters commenced to die. By Septambe; the
greater part of the upper lot were dead and in November
there was considerable difficulty Ir procuring a sample
of 100 for examimation. Those on the lower bed seemed
to be later ir commencirg to die and a considerable pro-
portion were still alive at the erd of November, but
here, too, over half were then deads In both instances
the oysters seemed to be in poor corndition showing rela-
tively poor growth as compared with near-by native
Bldeford river oysters. They were thinner ard many of
them shrunken. The same yellow spots were observed on
them as on those in Grand river.

Thus in four separate instances of recent

~iIntroductions of oysters into the Malpeque bay area =«

the only cases we know of = their condition later in the
Year when they were planmted and inr the following spring
appeared to be good. But in each case the oysters
commenced to die at some time in the following summer
and most of them died before the winter, In each case
where they were examined yvellow spots were observed on
the body surface and on the mantlé and the specimens
8till livirg after the diszase had commenced terded

definitely to be thinmer ard shrurken.
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Discuesion of the nature and action of the disease.

The symptoms observed in these cases are some-
what similar to those reported for the disesase of 1915-
1916, and were probably the same in a somewhst milder
form. It wae found that oysters similarly thin arid
ahrunkﬁn and showing the same kind of yellow "pustulas”
are present among the native oysters now in the !;ipeque
bay area, but only in very small rumbers.

The following conception of the digease and
its action is suggested on the basis of the above fmcts.
As & starting point there can be little doubt that it
was caused by a parasite of some Boft'- minute or miero~-
scopic. The proof of this lies in the manner irn which
it started in one locality and spread to others over a
number of years and 1n the sudder mortality im the ap-
parent absence of exceptional physical cornditions in
the environmanrt,

Such diseases in man and other animals are
combatted by the developmenﬁ of resistant strains and
by tMe development of immunity or recistance by the
irdividuals. In the former case the disease on its
first appearance ir a community may kill a large pro=-
portion of the population leaving only those best abls
to resist it. This selectior may be repeated in suc-
cessive generations until the population as & whole has
a high resgistarce to thz disease - the resigtant
strains have been selected and developed ard tha others
destrcyed. As ar example of this we may cite tuber=
culosis among the North American Indians. Ir the Q;lw
of development of immunity or resistance by individuals,

the seea
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the latter, in combatting a2 non-fatal ettack of the
dlzease, develop factors which counteract it, and the
individuals are then imnure to the dlsease for a longer
or shorter time.

Two other points regarding the action of such
diczeases should be borne ir mird. The first 1s that
individuals immune or resistant to the digsecase may ;arry
the paracite with them without showing any sympteoms of
the diseess, = "Carriers". The secord is that the para-
site tends to become weaker (less virulent) if it has to
live for many generatiors in hosts that are resistant
and may then become stronger (more virulent) after
livirg even for only a short time ir hosts which have
little or ro recsistence. In other words the parasite
thrives ard becurmes stronger under favourable cornditions.

The above are established principles of the
actior of contagious or parasitic diseases in gereral
&and may probably be applied to this one. It scems
probable to the writer that the disease was brought to
Melpeque bay by the introduction of oysters from the
Urited States in 1913 or 1914. The evidence in favour
of this view consists chiefly of two points = (1) the
extremely high mortality caused by the disease which
suggests that it was scmething rew to the population
and eagoeinst which no resistance cor immunity had been
developed, and, (2) the commeneccment of mortality soon
after the irtrcductior of seed oysters from the outside
became general, It has been argued against this that
ro such disease was observed at the time in the loca~
lities from which the introduced oysters were taken.

BUT | e lein
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But this mesns simply that no exceptiomally high death
ratae was noticed and it would be naturgi éo suppose that
the disemsa was an old ome in thoeé places and that the
populations there hed developed resiatance to 1%, Just
&8s the nztive oyeters in the Malpequs Day ares seem to
have done now.

After its introduction the disesse spread 'to
the mative oysters which had no resistance §o it and
waa abls to flourish in them, so developing high viru-
lence. This led to the death of almost all of the native
oyetere. Among the native oystars only the few which
could reacsist the disease survived ard those produced
apat of which only the few most resistart grew to a
marketable slze., Thig accounts for the continued ap-
pearence of small oystere. Finally, by continued
selection, by destruction of trhose which could not rezsist
the disease ard Ly continued producticr of cspat by the
few left, a race or straiﬁ has been cdevelcped which is
nighly resistapt to the disease and which can.incralse
in pumbers ard grow to large size ir apite of the presence
of the parasifes.

Thus the oyster populations in the Malpsgue
bay srea are incresping not because the diseasa has
disappeared but because a resistance to it has been
developed. The parasite has perhaps become less viru=
lent agair because it must live ir oysters which have
developed high resistance to it

The death of the oystere intreduced in the
Last fow years with symptoms similar ‘t e apparsmtly
noé aé”weil;a5velapad &8 those of 1515-19i6, is stroxgly
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ip favour of the view that the disease is stlll present
(ard probably always will be) but that the stock is
resistant to 1t. It is further supported by the presenc
of a very few sickly oysters among the rztive Malpegue
bay stock of the present time and by the similarity of
the cymptoms shown by these to those of the dyirng wysiers
which had beer introduced from other parts of Prince
Edwerd Izland,

It has been suggested that poessibly the present
stock consists largely of the descendants of those In-
troduced from the United States and that, therefore, it
may represent a streir less well adapted than the ori-
ginal native oysters to the lower temperatures prevalling
ir the area. This seems highly improbable t¢ the writer.
The introduced oysters were planted on grounds in or near
the open bay whoare conditions are'not favourable fer
reproductior and, if these oysters are less well adapted
to the lower teomperatures, the conditiors would be even
less favourable to them, The best survivel of oysters
scems to have beer in Bideford river many miles Trom the
nearest introductior and so situated that the currents
are unfavourable to bringirg larvae from the Urited
Staves oysters, The discase came only two or three
years after the introductiorn of the latter arnd 1t seems
very improbable that any of them had become egtablished
in Bideford river in that time. The best survival
seemg everywhere to have teen at the heads of the irletg =
l.e. in places as far ms possible from the introduesd
oysters. r

It 89 4o




It must he realized that the native oysters
are now guite hezlthy. They can remair healthy in spite
of the presence oif the "germs" which can cause the discase
ir oyste;s that are not immure. It must elsc be realized
that there is no reason to Tear that the disease ip dan-
gerous in the slightest degree to man. The healthy native
oysters ars no whit less fit for humen consumption Ehan
if the diseuse had rnever existed. The only unfortunate
effect of the disease is that it prevents the rehabili-
tation of the fishery by introductior of stock from
other areas,
Conclusions regarding the disease

The feollowing conclusions of a practical
nature arise from the above consideration of the disease.

l. The disease has apparently not disappeared
but a populetion which car resiét it has been developed
in the area, This is as good if not better than the
absence of the disease and the latter ceaces to be a
serlous denger if thzs local stock is devzloped.

2. Oysterec introduced from other arees fall
a prey to the disease and ro good results cen be obtained
ir that way. ©Not only ie¢ this true but there is darger
of introducir: cther new diseases.

de As the disezse 1s still present oysters
from the Malpeque bay area should not be planted in
ary other arecs as the disease would proeably be intro=-
duced with them,

4. The darger of transplanting oysters from
ore area to another is emphasizeds The only sane pPro=
cedure is to develop the loczl stock,

The «: s
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o f 5. The develomment of the local stock without
introduction of oysters from outside further necessi-
Jay ¢ tates cultivatior of the oysters by all possible meanw.
6. The presence of the disease in no way
influences the quality of the present native oystere

or their fitnese for human corsumption.




