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INTEODUCTIOR

This year the wiiter left St. Andrews for Fllerelie i !
April 20th 2nd returned on November 24th. The biggest undertaking 1
w35 an experiment on the ETOWEh Of OYSters which Lok Up agst of
the time lesving only disconmected bits for other work. rough
the assistance of #iss E, I. Norrison mush more wes accomplished
this year than would otherwise have been possible

Relatively few excursions were nade from the blologlcal
station, the chief being in Junej August, and September when the
surgey S the Miramichi wes conducted. Short visits were also paid

;0 Shediac, Tracedie, and Shippigen. The winter wes spent in work-
m; up data, preparing manuscript reports, and preparation of
manuseript for sublication.



SECTION I.
Survev of Miramichi Oyster Aress

w Brunswick has an annual oyster production of about 12,000
ol e, oysters, 1/3 or more of which comes from the Miramichi
ziver systen. Tebie I compiled from "Fisheries Statisties of
Canada™ shows the history and relative importance of this fishery for
the 17-years preceding 1342, The figures avallable show that at the
present time the production is recovering from a slump which reach:
its lowest levels in the years 1934 to 1939, The local fishery officer
and the fishermen claim that this slump was brought about by overfishing
carried on during the depression when the number of oyster fishermen
increased greatly. The effects of the overfishing are mot illustrated

from outside di:tricts and landed their catches at their home ports.
In the statistics these landings are not listed with the rest-of the
Miramichi production.

New Brunswick Department of Lands and Mines have granted

ce! t
stabilizing the industry. It was hoped that the practice of eyster
culture would be a conservation measure and through regular
duction offset fluctuations, such as that just descru:ed wikon ake
inherent in yields of public bed:

The lessees have recently asked permission to fish small
oysters from certain arees for planting on their leases. This and
other matters have arisen wiich could not be properly declt with
because of lack of information. To remedy this situstion a systematic
survey of most of the producing areas was made this year. Becaus
tine was lacking the wrlter was unable to survey those areas
the north side of Niranichi bay that 11e to the north and east of
Ock soint. Some of these are of growing lmportance, for cxsaple,
Neguac and Burnt Church, and should be carefully looked over.
brief visit was paid to Neguac on August 20th a3 described in the
section of this report "Neguac and i

Ce dg Korswill want over the ares in commeotion with Mis study
of ‘ber clams and collected sanples of oysters thet were submitted
to the writer for study. Apart from this we have no precise infor-
mation on the Neguac situation end there is nothing on Burnt Church.

Hature of Survey

e survey involved three periods of exploration, June 16,
August 12-17 and September 8-12. With the exceptions alread
mentioned a! 1 the importmt producing areas were visited at one tima
or another end many of the less significant grounds were studied.

In this work the local officers and guardians of the Department of
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Table I. Annual oyster production in barrels 1925 - 1941 (a) Lower
part of Miramichi,(b) Miramichi as a whole, (c) New Brunswick.

# Lower part of & Miramichi New Erunswick

Year Miramichi system

1925 3,510 4,410 12,038
1926 5,340 5,840 12,385
1927 6,415 6,815 13,574
1928 3,870 4,900 12,383
1929 4,513 5,884 14,146
1930 4,116 5,048 13,862
1931 3,766 5,613 13,443
1922 3,005 4,917 12,455
1933 2,90¢ 4,17% 10,162
1934 1,989 3,223 8,275
1035 1,228 2,478 9,109
1937 1,614 3,368 11,546
1938 2,747 5,973 12,369
1959 Y 2,150 3,079 9,762
1920 3,059 3,337 11,285
1941 3,833 4,612 12,634

# In "Fisheries Statistics of Canada" this area is described as "from
Kent County line to Point-du-Quart” and includes only the oyster
areas on the south side of Miramichi bay.

These figures are for the whole of Northumberland County which includes
the whole of the Miramichi area and Tabusintac. The latter area
is of relatively little importance.

-



Table II. Dosertption of Miramtent Oyster Aress.
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Ble TI. Deseription of Miremtent Oyster Aress (Continuee)
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Fisheries co-operated most generously. In some places the services
of experienced oyster fishermen were engaged to supplement intomation
swoplisd by gueralans, Inforaation was gathered on the recent hlsto

of thebeds, the quanitty and quelity of the oysters produc

size composition and growth rates of the oyster populations, hyﬂro»
graphy of the nlets the cheragter of the botton and, the diptn of

the water overlying the beds. Besides this, areas suited to spat
R A o e Tae e e
that may be of use in the future if oyster culture in this region
should expand.

Classification of Areas.

Based on the character of the oysters produced the Kumxcm
system falls naturally into three mai; ? :ections lvhil:h are bes
understood by reference to the chart (figure 1)

Uoger Seetian includes everything sbove a line from
Potnt Chevit 6o 3ok point. Relatively small yet considerable quan-
tities of low-quality, slow-growing oysters are found on deep beds
in this region.

The Middle Section includes all the oyster areas below
Point Cheval and Oak point that are open to Miramichi bay such as
those near Grand Dune island, Point du Quart and Bay du Vin.
oysters are mostly slow-growing, of fair quality and found cheifly
on deep beds. Many of the beds show such signs of dying out as
scanty populations, preponderance of older age classes in thei.
populations and heavy growths of encrusting organisms over the shells
2nd vottom.

The Lover Section constitutes that part of the estuary
yhich 15 cut off from Miramichi bay by s chain of islands, Huckle-
berry, Fox, Bgg and Ile du Vin. This is the cemtre of Miramichi
B2 abuction b 13 inioaiad by the statisties quoted in
Tible I, and it is here too that interest in leasing is greatest.
The watér is shallow, grovth 1s fast and g na1ity i3 zelatively igh.
In the optnion of ¥r. W. Gibbs of Eel River Bridge, an oyste
fisherman who acted as gum for this area, the order of 1llportanc¢
of the beds in this area for quantity of oysters produced i
lsland (No. 36), Lauden (No. 44), Jenkins (No. 45), Ile du v1n No, 23),
nd Blue Rock (No. 34). (The numbers refer to figur. «

Besides the three sections of the Miramichi itself there
pr

re sheltered parts of the first three of these streams that may be
uited to spat collection. A summary of detailed information on
the several areas studied is presented in Table II
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n order to form clesrer ideas of the oyster populations
B o CLltate s etia oFy sty yeiutimks, be: Shingn ! oroa, TAMTARIT)

B on S aT e r o Lok s wy s ek w1541 Tarots bodn &/ Tu
size-frequency distribution of the oysters comprising the samples is
shown in Table III. In & rough way the size of each sample corres-
bands to the density of the population on that bed. n exantnation
of the Tesults shows that at present, areas Nos. 35, and 28
are populated by large numbers of smell and relatively fow inrge
oysters. Areas Nos. 12, 21, and 49 show the reverse tendency. The
interprotation of these observations is subject to some question
but_together with other observations they indicate that arees Nos. 2,
5, 9, and 35 do not offer conditions suitable for maturation and
that area No. 12 1s no longer suited to spat fall and is probably
dying out.

ZHydrography

The hydrographic observetions made during the survey are
summarized in Table IV. All the salinities are probably below
average for the areas concerned because there were many heavy rains
during the open water season of 1943. Everywhere in the system
the water was riley and discoloured by the river discharge. In
spite of this irregularity the results are valuable for comparative

poses. The data indicate that the lover section ia the only
part where good quality oysters can be expected and even there
Delinithes. Sre bulow WhAs are consifered Sptiman,  This observation
agrees with the upinion frequently expressed that Miramichi oysters
are "fresh".

Opportunities for Oyster Farming.

Because of low quality it would be unwise to encourage
oyster culture anywhere in the upper seetion of the river.

The middle section provides a few borderline cases such
as the Osk point, Point du Quert areas and the ground just east
of the mouth of Black ¥iver in Bay du Vin whers deep witer oulture
Bight be carried on. Quality here 18 not high enough to provide
Teally good prospects to oyster culturists.

he lower section provides the best conditions found eny-
where in the system. There are extensive areas of good ground in
shallow water whose present oyster populations ere so scant that they
Say be classed as berren or neerly so. These could be mede productive
of Large quantitiss of oysters of as ;ood quality as any the
nighi provides. The shoreward side of Fox Islend i the mogt con-
piouons of ali these and baie St provides others. The Bale
SFea Am co-operetive. group has llrandy Rade certatn efforts to
lease ground near Fox Island from the New Brunswick Department of
Tands &nd Mines but they have not yet succeeded.




ese
features, the chief being lack of uniformity. Several trials with
different types of collegtors, to datect aifferences in intensity of

Pprov tle:
tidal curremts, lilht intensities Inﬂ pol!ibly wind action wonld
bé 1llustrated.



Table IV. Summery of Hydrographic Observations on the Miramichi
in 1943.

Locality Date Time Tide Weather Depth Temp. Salinity
Ppep.m.
UEPER_SECTION
Sehooner Potnt June ¥F  Cloudy  Sur. 1.6
Ares No. 16 fresh ¥ 12/(B) 15.8
Shelldrake Island  June ¥ " Sur.  12.3 74
rea No. 4 16 8! 16.1
14! 10.4 182
Point du Quart hug. 3:30 HR Clowdy Sur. 19.2 17.
Area K 13" p.m. mod. [ 21.3
10'(B) 18.3 21.5
ALDDLE SECTION
Oak Point Reining Sur. 18.7 - 18.7
Area No. 15 Fresh SE 8'(B) 18.7 18.6
Bate du Vin Bright Sur. 19.3 20,
(2 miles vest of fresh SW
area No. 2
LOWER SECTION
g Island Ly LF Bright Sur. 21.8 21.2
fear srea No.zs) 16  p.m. calm 00 19.7 21.6
B}rch Point . 11:15 HF  Showers Sur, 19.3 19.1
near area No.35) a.m. fresh 8 171(B) 19.2 20.5
Quoi clest ca Sept. 11:30 IR Clowdy  Sur. 18.7 20.8
Area Fo, 35 a.m, light SW
NARAN EIVER
At bridge § mile  hug. 9:34 Clear  Sur, 17.7 -
above area No. 8 13  a.m. calm 10'(B) 17.7 6.9
At area No. 6 Aug. 11:00 LS Clear  Sur. 18.3 8.8
13 a.m. mod.SW 8'(B) 18.3 8.6
At area No. 6 hug.  5:20 Ve, 14.0
13" p.m. 5 15.4
12'() 1s5.8
At erea No. 5 Aug. 12:00 IR " 18.7 1.1
12" “noon 15'{5) 187, 162
2.5




Teble IV, (Continued)

Locality ‘  Date Time Tide Weather Depth Temp. Salinity
Pepem.
ELACK RIVER
At eree No. 22 Sept. HF  Bright Sur.
B mod.SW 12
At area No. 20 Sept. R . Sur,
- 9 €
b "o
BALE DU VIN KIVER
At area No. 24 Sept. 3:10 LF Bright  Sur.
9 pom. fresh SW 8!
15!
Near area No. 25  Sept. 4300 LF " Sur. 18.4
9 pom. [ 19.9
12t 9.5
e
EEL KIVER
&t area Wo. 49 Sept. 6:45 LF Bright Sur. 20.0
10 p.m. calm 3! 20,4
" 218
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Partly through force of circumstance the leases already
granted in this area seem to be used more as private fishing grounds !
hen as areas for practising oyster culture. The-grestest obstacle
to the proper development of oyster culture is the lack of
errangement for obtgining seed stock. The writer is of the opinion
that Quoi clest ca (Area No. 25) could be best used for this purpose.
There is already a good stock of small oysters there but under
natural conditions its value to the industry is slight compared with
what could reesonably be expected if it were properly .used as seed ]
stock on well-chosen leases.

The local fishery officer and soms of the fishernen ere
opposed to the idea of such & program

The whole Problem is dealt with in greater detail in the
next section of this report.

Conclusions g
The Miramichi is one of the most important oyster pro-
ducing areas in the Maritimes.

The fishery is entirely dependent on natural production
for there has been no serious attempt at oyster culture anywhere
in the area.

The oysters are generally "fresh".

Their quality is generally below that of Malpeque bay
and the Shippigan area but the stocks from the lower section com-
paze Pavonrebiy:

There Gbod reason to believe that production of better

R tatis dnczsased by sishiisning  sutieiip

program of oyster cultur o°1s already some opposition to such
B undertaking.
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SECTION II
ZIhe Seed Problem of Miramichi Oyster Culturists

chief problem of lessees of oyster ground in the Mira-

niem e shortage of small oysters for stocking purposes.
progran of spat collection has been developed and there are no

i o Py R oysters are found in sufficient numbers to
encourage picking as practised in meny places. As a result lessees
have esked permission to take oysters for stocking purposes
deep beds in the upper section and from Quoi c'est ca. In order to
JRdge the wisdom of granting Such a request and for general infor-
Bation s stady of growth based bn ammual rings on the shells of
oysters was made for
e Tongi tudinal diameters of the rings appelr ®in Tavies V to XT
tnd some of these results ere sumerized in Figure 2. The results

for Shelldrake island wi :}ottod out giye a_curve resembling that
for the Lower Newcastle bed figurp 2). The Bay du Vin curve is like
thet for the McKnight bed. The MacDougall bed curve also resembles

the McKnight bed but flattens out Sarifer and the market size is
not reached until after the seventh year. Because of their bearing

on the seed problem of lessees three of these seven areas were care-
fully studied.

Lover Newcastle or Loggie Bed (Area #2) - figure 1

There are considerable numbers of oysters on this bed but
they ere nearly ell smsll in spite of the fact that the ground has
not been fished commercially for the past several years. There are
Large mumbers of 1042 spat present. The meats of the oysters

- very fresh, the shells thin but firm and many are blunt on 1
mergins - what the English call "dumpy", growth rate 1s fatrly high
at first tut falls after shout the Fifth year md on the average,

if achieved at all, is not reached before the ninth or
Tenth year lfigure £). Many dead shells are found along with the
oystors taken &nd the sizes of these indicate that meny oysters grow

old and die before they attain a length inches. Slow growth in

$hix CHoh IR $¥isivacen 1o 2w aalintiee (tasds V). This speeotens

istic makes the area suitable for the production of seed stock only.

Suod clest oa (Area #25)

This 15 a bar of stone and gravel bottom about 100 yards
de and a mile long, pertly covered with ecl grass. For sbundan
ar foysters st can be compared with the bars

of 16% oysters measures on August 16 (

numbers of earlier year-classes.
shove merket size but sccording to estimates of the local fishernen
the commercisl p:

100 barrels a year
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Which is sbout 23% of the total production of the lower section
(table I). The writer is of the opinion that this estimate is
high.

The meats of thess oysters aze very fat, the shells pard
(specific gravity 2.24), and symmetrical, but often
everage time required to reach marketable size e a S
years: (figure £).  Salinities gyer, this aves are high enongh to
Tevour much more rapid growth (table IV). It is probeble that low
temperatures of the outer Miramichi bay waters to which these oysters
are exposed at every rising tide are responsible for the low growth
rate.

Because natural seed production is so successful and growth
rate so slow it would be wise to use the area solely for seed production.
It is quite possible that with proper management Quoi c'est ca could
supply all the seed stock needed on the Miramichi and several other
ereas besides, at a very low cost. This would require careful study
2nd experimentation.

Fishermen who visit this area gather the oysters by hand at
low tide. They ere opposed to any change in the present status of
this ground 2s a public fishing aree.

Jenkins Bed (area #45).

This area is a public bed but may be regarded as typlcal
of the grounds to which lessees wish to tramsfer seed stock from
eress like the Lower Newcastle bed and Quoi c'est ca, It has a good
population of oysters and although it is fished regularly every

Quoi c'est ca. The time required to reach marketable size seems
to be seven years (figure 2).

The temperatures in this shellow area sre probsbly higher
than those at Quoi c'est ca and the salinities about the same, that
1o, wich Mgher than on the Newcastle bed. This coubination o
favourable conditions probably explains the higher growth rate.

Conclusions
e growth rates throughout the Miramichi system are low
probably Vo prevailing low salinities.

From available information the transfer of oysters from
up-river grounds like the Lower Newcastle bed, to areas like the
Jenkins would undoubtedly be a sound method of increasing production.
The quality of the oysters would be improved, the maturation time
reduced, snd the percentage survival increased.
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With slight reservations the same may be sald of transfers
from clest ca. rhe quality of the mests of these oysters would
probably drop slightl; but the macuration time woul uced
r three Tnis would increase the yleld, bemefit the
s groath; relieve the present congestion of the oyster
population on Z\ml clest ca.

In neither of ‘these cases IDuld the public fishery suffer
seriously if the al production of th mxi: were :ec aside
:olnly for use as ll.d stock, Their 0 the industry

e

depend, of course, on the exten gty crrlcimey of thatr ag
T4 thiots 2ot Tt hast doubk HE/LL comia e ey Lives greater
than 1t is at present. Even grester use could be made of Guoi olest
o8 1f s suitadle scheme of artificiel seed collection could be worked
out for

Until a policy is developed for the use of these aress as

esd progucers, the ehances for the development of an oyster farming
r. There is likely to

o8 5 wovid 'be 1nvolved by Wils davelopl

b B raguaoa in proper perspective.




Table V. Diameter of ennual

rings measured longitudinally in mm, of 28 “
oysters from the MacDougall bed, Black River, N.B., collected

Sevtember 9, 1943,
Ring Number or
Age 1in Years 1 2 3 4 5 € » 8 ]
€ 28
3 18
5 20
9 24 49 5¢
- 26 48 5 62
- 19 43 5 61
- 27 40 4 58
6 32 53 64 kel 84
[ 25 49 66 % 80
2 27 43 64 7 74 ”
18 50 75 1028 115 122
- B34 50 58 66 74 8L
- 13 36 50 86 84 92
- 20 45 61 n 76 81
[ 27 52 66 e 8 8l
- 25 42 5 €8 82 84
8 19 28 5 64 66 68
5 2 28 5 70 % ke
9 27 54 6 8L 920 97 103
4 21 46 69 84 93 96
5 20 48 ] 85 98 112 17
4 19 28 5] 69 81 92 95
4 20 41 5 €9 81 20 93
- 27 5L 6 0 7% 80 82
5 27 58 K4 93 100 106 111
5 19 8 54 59 66 83 91 95
5 25 48 8 7% 78 85 93 95
6 26 48 6! n 83 92 99 107
Age-frequency o 3 o 1 3 2 9 7 2
distribution
Corresponding
1942 1941 1940 1939 1938 1937 1936 1935

year of Setile- 1943
ment




Table VI. Mnltcer of snnuel rings measured longitudinally in mm. of
Mo ght's Point Bed, Black River, N. B.,
ilected September 9, 1943.

Ring llmber or E e 3 3 5 6 4 8
Age in Y

(g

B iRl

91,1728

5 16

8.4 39

8" 5y

915 B8

6 24 43 60 68

3 B edlieo @7

6 35 5 87

1% 30 4 51 62 €9

=g 4 6 oall

9 %0 55 € 83 94

— 2 47 61 ™ 8

17 #8585 7

Bk B8 e )

CORER o1

5 Be dpo dn N0 98 o7

4. 27 56 6 8 89

— 2 5 84 100 107

Wi ® B 95 102 107

- 2 58 68 8 95 104

17 88 86 65 88 99 1

0l A 88 90 102 116 13 150

Bl 10 4 &0 78 8l
Ege—frequency
distribution © R L N N RS SR
Corresponding
year of

settlement 1943 1942 1941 1940 1939 1938 1937 1936 1935




Table VII. Dismeter of Annual rings measured longitudinally in mm.
of 27 oysters collected September gl 1943, from the bed
ire

at the mouth of Baie du Vin River (Area #24).
Eing Number or Age in Years
1 2 3 4 5 6 7 8
10
5 18
7 19
4 52
6 19
6 15
6 22
7 27
o 28
6 19 2 4
18 30 40 47
4 26 44 57
17 30 49 62
10 21 a1 58 67

6 g e 84 ee
ALH TR TR ¢
By DN e 70
—= e e T e
—~. 3 88 ® ™
9 80 48 ™ ol
20 i
38 58 80 98 105
24 38 54 63 84
29 W 28
16l ‘48 - 58, @ & 93
/38 53 69 8 97 13
37 & 9 110 15 .8
hge-frequency
afstrivution 1 8 0 4 2 n 4
Corresponding
year of 1943 1942 1941 1940 1939 1938 1937 1926

settlement




' Teble VIII. Dismeter of annual rings measured longitudinally in mm. of

oysters from Lower Newcastle Bed (Loggie bed) collected

November 12, 1942.

Ring Number or Age in Years
1 2 3 4 5 6 B
2
3
3 16 34
3 e 54 60 7
4 9 i 4 &7 71
€ 6 20 -4 50 56
4 8 a4 58
6 5 61
7 54 T X
5¢ g
7 9 75
3 7 4
5 54 7
0 54 & 0
9 56 54 ke 9
- 3 88 4
56 4 9
11 54 8
4 31 54 8
& 30 62
20 54 0
5 28 55 5
1 24 40 55 65 7 4
12 28 38 52 5
26 63 72
by 61
53 9
&5
75 1
1 ” B4
5 79 83 88
Pt 7% 83 91
4 67 T %
9 4 L 6 7
5 52 3 71 80 &7 93
4 46 62 T S
4 46 61 R, S

Continued on next page




‘able VIII (Continued)

Bing Number or fge in Years
1 2 3 4 5 6 . 8 9 10 11
3 14 32 48 sl 91
4 160 346 (B8 6T. T4 87
3 Ba7i AR B8 70\ B8N 981 | 105 ‘108
3 s E 7% 88 9
9 T A O T
5 18 29 42 43 57 €1 B4 70
4 ST
3 14 28 38 48 54 58 60 63
4 i g8 4b 66 T 6% 75 90
4 18 42 58 ™7 &7 .
4 L7 S 62 74 8l 95 98
5 Tf w888 88 e TR/ e . oy fies NN
ge-frequency
istribution 10 1 1 0 [ 9 19 ° ) 2 b’
orresponding
1942 1941 1940 1939 1938 1937 1936 1935 1934 1933
ettlement .
sble IX. Diameter of annpal rings measured longitudinslly in mn. of
oysters from Shelldrake Island collected November 12, 1942.
Bing Number or Age in Years
1 2 3 4. B ] 7 8 9 10 38
7 18 @ o 5
5 1L 4 55 ke
6 19 36 44 64
4 27 41 86 84 e
5 28 5 8Y o1 98
3 16 3¢ s6 e 78 88
B 8 44 56 @8 75  BE 95




able X, Lmituﬂlml diemeters in mm. of annual
rom Quoi c'est ca collected August 17 and September 14, 1943.

rings of 38 oysters

Bing Number or Age in Years
T AN T A U T I R R G A S e
3 a7
4 18
4 18
3 7
5 18
& o
o o
3 2
4 16
4 20 40 58 T
Bi's5 30 S =B
4 17 37 49 58
4 27 4 50 57
4 2 3 5 ™
3 16 38 56 68
3 .15 24 48 57
3 24 40 57 60
3 26 47 €0 T3 T
5 18 43 59 69 76
2 20 45 65 69
4 28 43 62 69
4 19 42 59 .8 87 92,
5 21 41 43 67 7 82
4 16 36 52 60 72 80
5§ 18 37 55 64 T3 7%
3 26 .49 60 83 92 %634
3 20 38 52 66 74 82 65%
3 18l 'z 57 66 7 89
4 22 47 58 69 88 100 105k 103 &
24 33 50 61 64
8 B8 57, Bl S& 68 'MW ‘@
19 38 47 € 67 T 8L
15 30 50 67 74 T 87 91
18 41 51 62 64 67 W T Tk
19 38 48 60 75 77 84 90 94
16 22 47 55 65 84 88 9ok
3 12 28 42 55 61 67 75 78 80 88 90k
19 30 51 65 73 7@ 80 84 102 101 100 102 105k
s=fre-
ency dis
thut- et oW EER. G Tl R Tl WENRC SRS SRR B LR it
1
res—
1ding 1947 1942 1941 1940 1939 1938 1957 1936 1955 1934 1933 1932 1931 1930

H12hent



able XI. Dismeters of ennuel rings measured longitudinally in mm. \
5:

Tt ol 14 ysseca ao1Tooted in dept st S Dectarry 1 A0
Ring Number or Age in Years
1 2 3t A T Al A |
ol an
2 12 34 43
3 17 3 49 58
-— 13 25 48 61
4 29 53 [ 70
- O s R 57
20 42 8: €8
- 25 45 ] hid 81
4 o T 72 80
- 27 47 8! 70 7 76
5 25 43 6 0 ™ e
3 29 SL 75 8 9 100
3 21 48 T 8 95 105
- 3 s 50 57 ‘64
- 28 49 6 76 84 o2 94
B 58 7T T 8 92 9%
- B 40 8 & ‘66 mnoW
3 21 48 6 m 7. 80 87
- 18 42 & 70 82 91 - 94 i
A e T 8 . 87T 95 y
27 46 6 ° 78 84 o2
9
4
] 14
7 28
5 25
] 20 42 48
5 6 6 T 84
- 24 2 70 84
s 3B A s 8 or
5 25 29 5 69 ™ !
10 30 .3 55 92 102
6 46 64 84 22
4 16 % 4 57 68
3 12 2 5 T 88
- 20 50 70 8 101 107
4 % W e e
18 4 6 78 92 108
28 B - M 78 8
- 38 4 6 T ™
e 28 50 67 82 96 104
7 29 5 6 TS %
6 25 COHs AT 80 87 9
- S8 75 80 85 94 1
5 o WEE ee voe 67 | g8 107 |
4 ¥ .m0 78 88 %2 97
- 18 35 =58 6 M 85 98 |
- 26 55 72 ez 8 89
5 B ARGl %4 103
5 26 59 €@ 93 105 110
- = 40 6 78 94 loz 108
- 14 28 43 60 7 82 88 100
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SECTION III.

Heguac Observations

During the summer of 1943 Mr. Daniel LeBlanc a lessee at
Lower Neguac applied for a permit to gather small oysters from the
beaches in Negusc bay. Supervisor Collette of Newcastle, N.B., re-
quested an examination and report of the leased ground in order
that he might better judge the wisdom of issuing the permit. The
writer made an exemination on August 20th and reported his findings
to Mr. Collette in a letter dated August 23rd.

As regards quality, the Neguac stocks rated high. The
neats were r.§, the shells wéll-shaped and strong with a high specific
gravity

oysters of the 1942 end 1043 sets were sbundant and
several other ege classe ell regresented in the populations
indioating a regularity of spatrall. Fhere was no survivel of the
1941 set.

water samples, at the surface and at the 7' ls;sl were
o;

ms for
£00d oysters than ere to be found in other parts of the Miramichl
T The bay 1s shallow and must have high sumer water tempera-
fures beceuse 1t supports & heavy po population of quahaugs which
e Teher spmlng tempratuoa S oyavar,

n mid-September Dr. Kerswill visited Neguac bay in con-
nection with his study of bar clams and on September 15th gathered

a
between Neguac and Lower Neguac. These he turned over to the writer.
Annuel ring studies have ylelded data on age-freguency distribution
and growth rete which sre summarized in Table XII.

.From these 1t appears that oysters growing on the flats
Tesch markstable size in about 6f years. Presumably less time would
be required on submerged beds. s Tate of growth is relatively
high and comperes favourably 1th that et Fracads e, N.B.

Accarrlint to Imtector Sreen stere 15 culy & small oyster
fishery in the district but there are great numbers of oysters on
tide flats which might be planted to sdvantage on leased aress in
nep

Altogether Neguac b-y seems to offer favourable prospects
for an expension in the public fishery and the development of oyster
14 . Because of the high quality of the stock the speed of
their growth all possible assistence end encouragement should be given
to those wWp ere mtorvriung enough to take out leases in the bay.



Table XIT. Diameter of annual rings measured longitudinally in mm.
of 42 oysters collected September 15, 1943, near Neguac, N,

on the beach at half-tide.

Ring Number or Age in Years

)

3

4

5

2332383287 2884

Age-frequency Distribution 5

Corresponding yesr of settlement 1942

1942

1941

1940

1939
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SECTION IV
The for Oyster. at Tracadie, N. B.

History

I8 8 sumsarelsl fishery of eysters spemet wp fop
first ume 2t Tracadie, N.B. ., end 336 barrels were taken from hscmie
sgoon. In 1943 the catch up to the end of October was 500 barrels.
As a result of the 1948 fishery o flurry of interest in oyster culture

eveloped aud geveral lesses wers granted in 1943 by the Hew Srmswick
Dspur T R Airane o fhis {Mesant noe'sre
Viminery Invebbigations wers
JEydrographic conditions

Legoon wes foun to have extensive arces of firm bottom
covered by R to,make oyster culturs & safe ventur
 Salinities were favoursble (25% at Findwill potgt on Angust 12 T2tn, 10¢2,
and 267, at the 014 wharf on June 15th, 1
of the lagoon and the smallness of its ontlet probably eusure high
water temperatures during the summer.

Bative Oyster Population

On August 20th, 1943, the writer in company with Inspector
James Losier, Tracadie, N.E., explored the principle fishing area.
This is in the middle of the lagoon opposite the old gut through
the bar that separates the lagoon™from the Gulf of St. Lawrence.
Nowhere were the oysters abundent enough to produce what might be
termed beds. They were all large, old oysters, e T T
musssl shalls. & typical sample ¢ 48 contained

Gad 9 yoars old.  Juiged from smual Tings. the Frequency histiibation

o T g year-classes was 9 10, 22, end 7, respectively, Measure-
ments of the greatest diameters of annual rings (Table XIII) sl
that the market size (length s}') 15 Teached in six years (rig. 5-a
compargtively short time. shells were vell shaped, firm
Sy Uhpmettis srevity .85

The meats were well flavoured and very fat. The index of
condition of a sample of the native stock taken October 13,
from the public fishing aree was 163 - an unusually high ll e.
Thus 1t appears that Tracadie lagoon is capable of producing hrge
quantiues of oysters of the very highest quality in less time t
required in most districts.

At the same time natural reproductign is quite insdequate
to the maintenance of a commercial fishery. The last spatfall o
which there are any survivors seems to have been in 1938 (Table XILI).

from this the prospects are that the small fishery which has

d"elepad during the past two years will come to an end very
becanse the four exjsting year-classes are being intensively exploited.
The most promising means of maintaining production is throug
importation of seed stock from outside areas.



rer

B i Sunkd




Table XIII. Shmd.ng the diameters of annual rings measured longltndinllly
of 25 native Tracadie hgoon oyster: collected
Octoher 13, 1943 n mm. of 21
native Tracadie Lagoon oysteu collected August 20,1943.

Ring Number or Age in Years

1 2 3 4 5 6 7 8 9
- 19 45 58 65 83
4 22 57 72 94
5 28 a7 68 83 92
" 39 57 0 5 87
5 22 49 63 7
5 33 49 62 67 3
2 20 39 58 68
5 29 50 n
4 30 70 81
5 55 63 74
- 27 50 63
- 22 50 72 81
4 30 54 62 e
5 17 41 58 L3
2 23 56 3 81
3 19 43 60 68
8 30 57 62 72
6 53 85 80
-- 32 57 76 85
8 22 42 59
8 24 45 64 7
5 29 54 57 63
- 21 45 64 82
6 26 46 64 %
8 21 54 81

TR )

FEEL AR L L)

FRlcRRERECRURRET] L
[RRRRR

Ase-froquenl!y di:trnmtmn
combined sam Total 46 10 7 22

year of Settlement 1958 1037 1936 19850
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ZIhe Shippigan-Tracadie Transfer

On August 12, 1942, & bushel-end-a-half of small oysters
faken fron various beaches near Shippigan, N.5., were scattered st
Windmill point, on the area in which kr, ¥.J.Hammond of Six Roads, N.B.,
was at that time interested in leasing. On October 13, 1943, ir.

ished a sample of these and shipped them to the writer at
Ellersiie, P.E.I. The index of condition of legal-sized oysters
from this sample was 179 - the highest value ever recorded.

Mmost el1 the oysters shoved two very clear recent smnul
on the shells. The first was interpreted as sepnath.lg‘zhl Smmsm
and Tracadie growth and the second as separating t
SiRsonte prowin Nk Masadtd.  Devert: absvremevis Tesostsd u
Table (XIV were made to ulustrlto the effects of the transfer.

of t! end_on native oysters
(Tebles XIIT end XIV and figure 2) shows them to be in very clos.
agreement)‘as regerds growth rate.

A more complete study should be made of this interesting
srea with trisl rearings of seed from different sources and a
BEREir1s asatstanse §i¥An o thoss who are enterprising enauxh to
attempt oyster culture there.




Table XIV.

Showing the 1943 growth in length jfidged from shell
of oysters from the Shippigan-Tracadie transfer of 1942.

annuli,

Length at  Length Increase Length at Length Increase in
end of Oct. 13 in 1943, end of Oct. 13 1943, mm.
1942, mm. 1945. mm.  mm. 1942, mm. 1943, mm.
49 66 17 75 89 14
6 62 16 67 L) 1
55 n 16 % 85 7
46 60 14 £ o2 6
54 69 15 a1 %4 13
48 63 15 a1 87 6
54 0 16 ” 98 21
57 69 12 &7 ” 10
58 % 15 % 88 12
57 68 1 83 95 12
85 9 8 L4 o7 10
£ 105 B
] 102 13
% 81 5
64 L] 14
% 100 6
65 7 9
68 87 19
a7 n 24
63 85 20
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SECTION V.
Shediac Bay Observations
Studies of Native Population

No observations were made on native oyster stocks in
Shediac bay from Dseember, 1941, until October 22, 1943, when

random sample of 110 was Fished from the Poirier bed at the umpun;
stetion formerly used (Medeof 1041), he oysters were taken bec

& Ellersiio and studicd. Date on helr ago-frequency digtribution
and growth rate, based on amul]. n studies, appeer in Teble XV.
Gompérisons of bhese Tesults with these of 1640 and 1941 (Nedeof 1040
and 1941) indicate that the composition of the population has chang
gonsiderably, probebly because of intensive fisning in 1942 end 1343.

g

end 1941, Tt took three-quarters of en hour to gather the sample
of 110 oysters with ordinary tongs.

e XV shows that the 1936 year-class which dominated the’
1940 slm;].e T practically disappeared and the relatively less

Te has T

the 1940, 1941, and 1942 year-classes but the 1943 year-class now

forms about 15 of the population. In other words the conditions
1.

and_there is no reason to alter sny of the conclusions drawn from
eerlier studies.

VWhen plotted out, the annual ring data do not give as
smooth a curve as might be expected from S o Tanpe owaste.
act

pu: s a
result the differences in average g d by g00d years end
Ted yoars tre nor Hiable b6 b6 SRcLihed ot in.tbe Jloteing b in
the case in dealing with samples showing nornal ag s—f‘roquency ais-

tribution, curve shows that the mean length of oysters in
mnun-trss te 4, %L, 47, 61, '™, 0, nd 57 miilinetres s tha end
of the lst, 2nd 2----6th and 7th years respectively,

and
b Tt " vmand e il o by | c. adieh Standards this
e h for "matural® oysters of thi would be con-
Slaered fow, but not sbnormally low, as claimed by soms who have
attempted to explain the low oyster productivity of, the bay solely:
on the basis of slow growth

Studies on Introduced Stocks.

It was concluded from earlier observations (Medcof 1940, 1941)
that local spat production in Shediec bey was not sufficient,
maintain a continuous production of oysters at a reasonable e and
that the introduction of seed oysters from other areas would have to be
resorted to. The first trials of this were made in 1941

82
1A
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Spat collected by the Depu-mant of Fisheries at Buctouche,
N.B,, in 1940 yere reared In ttomed 4' x 6' floating trays
held’over the Polrier bed. The mean Length of thess spat increased
from 4 to 31 mm. 1n the interval July 4th to September 19th. This
rate exceeds that of "native" stock Ermng on the bottom just des
cribed and, judged by Prince Edward Island s for tray rearlns,
would be considered satisfactory for that season e the year.

hat same year on July 16th a smsll lot of Gillis cove, N.S.,
spet was planted on the "Horseback" bar which runs southwest from
Indian island in Shediac bay and on the Poirier bed at the saupling
station. Subsequently, these plants were sampled but there was some
difficulty in recovery due pertly to the sparceness of planting.
1imited number of observations that were made indicated that growth

in both areas was ntisfuetor but that there was a considerable

mortelity on the ber. From what is now known of sessonsl growth it

15 plain that the results of both these rearing tests would have

been more valuable if the plantings nad been meds sarlier, in the year.

The_wr Xn lesigned

% D Kerautiy gl up on -. iws, n8ens lagoon g
mouth of the Scoudouc river just louth e! the highway bridge at Shsdilc.
Two 4' x 6' trays were moored in the middle of t)'ﬂ 1 oon
the 'O!t side and stocked with spat of the 194 Ona tray in eaeh
lace contained 2000 Gillis cove spat and the ﬂthll' Bwﬂ Malagash spat.

e oysters were not maum-ed at the time the experiment was set up but
on October 22nd, 1943, samples were removed the 1942
growth: were clearly ai.tmguumua by growth rings. Measurements were
made of the longitudinal diameters ef t}ﬂ 1942 annuli and of the total
lengths of the spat in the sampl ummary of the results appears
in the following tlhl e.

Orangedale stock

Tray Tray No. in
No. Nol sample
Mean length of the
1942 growth ring 13 11.8wm. 99 2&4 2L.3m 100
ean length of spat
Detaver 22, 1945 1 253 2 . 43.1mm. 207 A
3 - 4 39.9mm, 253B

Judging from the results obtained in the 1942 and 1945 growth
riments st Sllerslie using 2' x 4' floating trays each stocked with
100 spat the growth at Shedlae was about 508 Low bub would SEiil be
considered satisfactory.



Table XV. Dismsters of sunusl rings messured longitulinally in m.
of f 111 oysters from the Poirier od, Shedise bey, N.B., X
Oetober Foud 1

Ring Number or Age in Years

1 2 3 4 5 8 7 8
3
5
3
4
2
2
3
3
2
2
2
2
2
2
2
3
3
2
8 28 50 64 7
3 24 40 51 58
8 27 4; 56 68
1 38 6! )
- 33 7¢ ”
22 56
31 5 68
30 69
2 66
- 25 84 .
- 24 (] 95
10 3 78 81
- 34 54 ] 82
- 25 84 75
- 36 % 89
3 2 80 81
8 70 82
5 2 62 70
- 2 9 7 81
5 1 7 58 64
- 3 54 n 80
26 52 78 82 95
5 3: 60 69
- 1 58 89
7 3 74 ”
L] 2 70 81
- 2 3 %
b 4 34 52 85 72 83
- 34 58 70 ”

Continued on next page



Table XV. (Continued)

Ring Number or Age in Years
3 3 5 6

1 2
3 28 BT 86 120
e 24 38 . 55 59 67
13 40 55 .87 74 8
5 35 60 94 107
-— 22 38 49 63 70
2 25 38 57 75 85
5 38 55 76 99
5 27 45 62
5 24 43 85 ” 90
- 28 47 59 70
- 26 50 62 68 2
- 27 40 48 51
B 20 35 64
5 23 37 47 57
- 49 57 79
- 32 4 56 67 69
% 18 49 58 86 74
5 26 6L 7 87 99
7 8 53 56 70 8
7 2 49 68 74
- 8 49 7 K 90
6 1 37 7 5 83
- 8 41 56 7 85
- 7 50 78 96 106
- 33 56 62 8 8
12 26 56 66 K 81
10 20 4 7 61 80
-- 35 5: 7L 7 82
4 32 4 56 [:: 68
- 20 8 8 7 84
33 5 9 [} o
27 54 2 8i ”
- 25 24 3 6 72
-- 7 4 0 69 82
4 4 3 57 65
3 4 7 8 99
- 7 55 8 7 85
4 4 3 6! el
3 o4 4 53 6 69
4 4 4 7 6 76
5 3 * 8] 56 7 88
5 5 5t 54 n 83
4 19 4! 61 74 81
5 32 68 75 90
5 30 57 85 74
4 38 69 78 9
2 16 4i 51 56 64
- 34 69 79 90




Table XV (Continued)

Ring Number or Age in Years

i 2 3.4 s 6 o 8
31 49 64 e 79
25 56 67 75 82
28 47 € 65
21 42 54 i
22 45 55 7 e
28 49 65 8 97
21 49 63 75 85
43 e 72 80 86
17 33 54 78 87
30 42 57 n el
a4 . 7 8 95
- 16 4 6l 7% 7
- 39 68 7 a1 85 88
o - 45 68 85 98 109
4 32 48 67 74 82 83 8
6 25 si 7 2 o 100 108
Age-frequency
distribution 18 o o e 9 80 A
Cox'r ponding
1943 1942 1941 1940 1939 1938 1926 1985

lattl-ent
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SECTION VI
of 1942 Growth

0n Noveaber 13 aud 14, 1942, seversl lots of oysters | 1nvolved
in the growth experiment of that year (Medcof 1942) were plao

the channel of the river for wintering. 24, e
from the béach and lowered on an open platform with nof u o ohatenct
water circulation. Lot 10 was left in mctl‘ the nue position it

occupied throughout the open water season. e
bottom of the tray containing lots 12, 13, and 15 was boarded over
that there was little chance for and ed upsid

on the bottom beside the tray containing lot 10.

so

On May 4, 1943, all these were recover: remeas
Ine rosults mave béen entersd 1n table VILT of the 1342 seport:
ey involve 437 mea: uuunu which show iﬁilnutlhly that no growth
f/ook place i P2l period November 13, 1942 to Mey 4, 1943, under the
three conditions of llter clrculltlcn over the oysters.

ured.
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SECTION VII
ZIhe 1943 Growth Experiment
rience gained from the 1942 growth tests and the
S o anelysis of the Needler-Clark data (Medcof 1942)
were of assistance in designing ghe 1943 experiments described
& I : 2
Numbered tloatins trays measuring 2' x 4' with 3" mesh
1942 spat selected for uniformity of size and shape and then mixed
randomly.
The trays were disposed as follows:

#53 Three-guarters of a mile above the biological station in the
channel of Smelt creek where there is a foot of water at low
tide.

#3

©

In the little cove on the south side of Smelt creek immediately
Test of the station warehouse where the water is 4' deep at
ow tide.

#

»

Opoosite Forbes' house and the station lane where the water
is 3" deep at low tide.

#34 At the end of the bar at Shipyard point in 8' of water at
low tide.

#37 Over the Totten bed in 5' of water at low tide.

#35 In the chamel in Claude Williams' cfeek 300' west of the
outlet in 2' of water at low tide.

#36 Over the Cooper bed where the water is 8' deep at low tide.

Besults and Conclusions from _Part L. Neasurements made

the tray stocks at various times are summarized in Table XVI. The
data show ihat growth was best approximately the same at the warehouse and
at Forbes' area. The length and weight increases for the season were
200 to 210% and 3500 to 3600% respectively. The Shipyard point oysters
were better shaped than the lots further up the river and the figures
show that although their lemgth increase was somewhat less. than that
maximum their gain in weight was just as good. Greater disturbance
resulting from more exposure to wind and sea probably accounts for
this peculiarity.



-16'=

ompared with the areu just mentioned, growth was pro-
greasively pogrer far up Saelt crask, i Claude #1111ams' creek

and o the Totten bed. m ﬂnamg 1s in accord with the results
e Nosdier-Clak cxperinent of 1985,

The Cooper bed tray was lost during a storm shortly after
the July 7 measurements were made. Up to that date growth was even
poorer than on the Totten bed.

e XVIII indicates that the shell specific gravity was
highest (l.e. ehu shells were hardest) in areas where shell shape
and growth were b

Taken together the results show that there is an inter-
mediate region in the river growing conditions ere most
favourable. This is a useful plece of information from the oyster
culturist's point of view.

Part I1. Growth at Different Distances from Shore

A. In Irays. At the !orbes area trnn uk- those
used in Part I of this study were similarly s and_moored by
hatlers from both ends so their distance frnm nm-e could nat change.
These were placed at different distances below high water mark. Some
were exposed during part of the tidal cycle. The length of their
exporure ias been oaloulated from July seccrds of the tide gauge set
up at the landing stage of the blological station and from soumat:

t the trays on September 1. Tne experimental set-up is
Geseribed in the following cable

Tray No. Position Depth Relationships
¥ High on the beach Exposed 44% of the time.

2 Below 1 Exposed 35% of the time.

3 Below 2 Exposed only at low "spring"
tides - less than 1% of the
total time.

4 Just below low water Never exposed. Water 2 to 3

mark of low "spring” feet deep at normal low tide.
tides

8 Over the edge of Water 8 to 9 r-et deep at
the channel normal low tide




Lame

The resilts of measurenents on these oysters sppesr in
Table VI and show that growth improves witn distan hore
out to the mooring plac ay 4;_ In the desper water beyona
s Tt Bppears 16 Taii otr siipntiy.

The practical significance of the fact that growing con-
ditions for tray spat are best at moderate depths is obvious.

E. 0On the Bottom.
(1) Using spat

Four plots measuring 4'.x 4' were staked off
at different distences from high water mark. Each was stocked with
100 spat with no protection from the seas such as was provided in
the 1942 tests.

Besides these there were three plots set up off shore
from the Forbes area in water that was 6 to 7 feet deep at no;
low tide. Two of these were 10' x 10' plots stocked with 2000 spat
and the third a shxllw 2' x 4' mud-filled tray (1ike Sheey waed in
1942) reding on the bottom near tray #6 of Section A o t II of
this experiment lnd stocked with 100 spat.

The experimental set-up is described in the following table.

PFlot or Tray Position and Bottom
Number stics Depth Relationships
194 The farthest out of the four Never exposed: zs-zs}' of
plots: so: water at low t

198 Closer to shore than 194: Never exposed: e-si' of

sticky but firm sand-mud water at low tide.
190 Closer to shore: firm sand. Covered by 1! of water at
normel low tide but exposed
at low "spring” tides.
19D Just above 19C: firm sand. Just above normal low water
mark: exposed 35% of the
time.
16 10! x 10' plot: on hard shell  In water 6-7' deep at
bottom: further out than 194 low tide.
but opposite it on the Forbex
area.

18 10' x 10 plot: soft mud bottom: "
position seame as 16

17 Shallow tray: position same
as 16 and 18 but further east
etmdtorf oo ovster bed close

o tre;
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Storms in early June swept away most of the stock in

Blote 19C end 19D and during the course of the symer elther lobsters
tarfish destroyed many of the spat in 19A. The spat i

Survived in greater mumbers, In spite of repested efforts uich

oyster tongs and a hand dredge it wes impossible o recover suf-

ficlent mumbers of livlng spat from plots 16 and 18 to get reliable

estimates of growth. Many empty shells cme up and it is suspected

thet startish 1163 nost of Fry experimental animels. The spat

ES , mud tray fared much better. The results are summarized in

Tuie

The scanty data obtained from the mud tray and from plots
194 and 19B indicate that growth improves towards low water mark and was
in all cases less than on floating trays. This supports last year's
conclusions which were better supported by observations.

Nothing can be sald about the growth of spat on mud an
shell bottom in Geep water but some ideas of what mey be expected
may be derived from the study of the adults grown on these two types
of bottom. See next section.

(1) Dsing Adults

Five lots of adult oysters, each with s groove
ground into the lower valve for certain identification, were set out
£ see how growth varied in different places on, the boftom and
for comparison a sixth lot was held in a 2' x 4' compartment of a
floating troy. The set-up is described by the table belows

Tot Number Description of lot:
Position and bottom charac- Depth Relationships
teristics

25 9 oysters: en anell bottom off 6-63" of water at low tide.
Forbes area : 10' x 10' plof

27 96 oysters on mud bottom close L]
to lot #25: 10' x 10! plot

26 e el a1 »

tra x 4't close to trayx
17 nnd 6 and resting on ths bottom.

28 50 oysters on firm sand-mud bottom Covered by 1-2' of water st
close to shore at Forbes area normel low tide nd by 6"
at low "spring" tide.
2 50 oysters closer to shore than  Just below normal Li
#28 but near #28: firm sand-mud exposed at low upnng" Fraes
20 48 oysters in a flosting trey  Vater here 8.7' deep st
moored near plots 25 and 27, normal low tide.

tray & of Part I of this experi—
ment.
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ows that the season's growth on the bottom J
belnw lw)tlda levs). lot 28) was almost twice that in deep water ‘(1ou

rowth on the mud-filled tray was better than directly on the
bottom but not nearly so good as on the bottom near sho; 7

rowth on shell bottom was better then on mud bottom. The

diffursnce 13 more pronounced if the growths in weight are compared

rather than length-growths. The reason for this is that the oysters
om_ .

two
nétives in the same depth of water but much thinner than oysters
grown on the bottom nearer shore or in the floating tray.

e_growth of lot 30 on the floating tray was  areatant of all
2

but 1t haa only s slight advantage over lot 29, at low
thi bische. s regands shell symsiry and fatncas s g A
t

bea
vas 1ittle to choose betwean the wwo (table XVIID).

m 7 be partly becsuse the oysters in lots 28 and 29 3
were always placed carefully on the be ach. The hinge was press: |
sngmly Tato_the bostom which gave the fnose’ a siight e ‘

bottom, Care was taken to give the oysters in the mud
Toe 28 the same tilt. Mo Such treatment was possible In the case
of Tots 25 and 2

o results show that condltions favouring active growth also
~favour fattening and in a general way adults and spat react ‘the
same way to differences in enviromment. Both these findings have
practical significance. -
fact that gronh and fattening are better in shallow
than in doep vater may vet prove useful in our arsas. The Europenas
£I 10 wabln thair Witla i plant s11 thets oyaters by hand i |
shallow water just as the Chinese plant each rice plant sepu'stely. ,

zm_lu_mmumm_ummmduu

A. 0On the Tide Flat. A 2' x 4' wire-bottomed tray (24)
was fixed to xupporting posts on the tide flat at the same distance
from shore as No. 22 and No. 3. The posts were of such a length
that the tray suffered the sams exposare as dld tray No.
oysters on it were tossed about by wave action

ug!
shows that they diﬂ not
grow as well as those in tray No. 2 which probably suffered les:
severe drying
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B. _In Deep Water. Three trays were set up close together
on the Forbes area for the study of growth in fixed and free-floating
trays in deeper water. They were as follows:

Tray Number Description Depth Relationships
e Moored at one end. Floating at the surface.
8 Suspended by ropes from 3-33! below the surface
fixed supports &t normal low tide.
» Telghted and suspended by 3! below the surface
S e A o
Tog rafe

e XVI shows that lot 7 grew better than lot 8 suggesting
PRGN o gl o d tray produced by wave action assisted growth.

It also appears that lot 6 grew better than lot 7.
difference is harder to interpret becsuse the two trays ii¢iered both
in depth and in the extent of vibretion. Iray 6 always moved about
more Preely than 7.

Part IV, F: s

s 8, 9, and 10 were fixed at levels 33', 2' and 6" above
the bottom, raspﬂccively, at the Forbes area where the water is 7' deep
at noml {ow tide, close to tray 6. Table XVI shows that growth
improved progressively towards the surface 'belng best in tray 6.
result is not in complete agfeement with that of 1942 which indlcnted
that growth was best at mid-depths.

1s quite clear that there is no great advantage to be gained
by subm-rging trays below the surface.

Part V. " Tray S

A 4! x 12' tray (#5) was sub-divided into six 2' x 4' com-
partments by wooden partitions snd stocked as follows:

COmpartment Number Number of Spat
5.1 5
5.2 100
5.3 500
5.4 2,000
5.5 4,000

5.6 (conteined 48 adult oysters labelled lot 30)
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nrtunltely lot 5.1 was lost after July 16 and a heavy
storm shortly after September 6 carried away the cover of the brays
and confused the different lots. However, Meastremsnts made on

Teason wgights show the cromding errant bsnsr than length measure-
ments. | Iné greatest reduction in g appesred early in the series
when the crowding was increased Fron 100 57500, Growth was practically
halved by this change in density.

2 stricter test of crowding effects this part of the
oxyarimt 'hell].d be repeated.

Part VI, The Effect of Eel Grass on Growth

A. In Irays. Tray 22 was moored in the same depth of water
ol swiy & fow Jeses Trom tray 3 of Part IT but directly over a small
bed of eel grass. In this position at low tide the screen bottom of
the tray often eouchsd the eel grass but seldom if ever rested on the
bottom.” The grass blades were about one foot long at the end of the
season.

Table XVI shows that growth in tray 22 was better than in
tray 3 but not quite so good as in tray 4 in slightly deeper water.

Z; G the Botton. e plots all at the same depth
stocked with 100 spat each e Rl gt g
area just below low water mark to study the effect of eel grass which
at this point was long and heavy. At the first of the season the
grass was short but by the end thiuning was necessary several times
20 the growth from becoming as dense as on plot 21.
The plots were as follow

198 on clear firm sand-mud.
20 in a sparce bed of eel grass and near its edge.
21  in the centre of a small dense growth of eel grass.

e XVI shows that growth in these three plrnl was pro-
irsuivol lau in the order listed. The shape of the spat grown
grass was less symstrical than on the cloar bottom.

Cloarly, eel grass inhibits growth of oysters on the bo
But not to the Sulie sxtent it d0ss. the Erowtn of yuhauge. (Kerswill 1941).
Tiis aifference in growth 1s doubtless caused by differences in water
circulation. Why the quahaugs and oysters should respond t:

aifferent degrees is not immediately clear

Even though the growth of oysters in trays in shallow water
1s favoured by choosing mooring sites over beds of eel grass the plant
promises to become more and more of a hindrance to oyster culturists
Dbecause 1t reduces the growth rate of oysters on the bottom &nd leads
to poorly shaped shells. A mora elaborate study of the plant should
be undertaken
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Part VII. Effect of Direct Sunlight on Growth

il observations were made on shell proportions

of tray cy!ters grown i) ght and darkness (Medcof 1939) an

lerities were observed butvuan oysters grom an the bottom 111 s

lig r\'.'m te of trays. In a

ther test was made to see growing on the beach in the

-2y gl Rl ol proteeud from direct sunlight.

Two of the concrete blocks 2' " with oysters set

in them and exposed on the beach in 1942 (ledcor 1942) were used in

this test. They vers laced elose together just below tray 2 where

they were exposed 30% of What been lot 44 o

became lot 24 in the 1945 bests cnd whet

posts. 94
be considered compareble even though lot 4k was in Tigntly deeper

Vaker and a 1ittle further from shore than iot 3A. If ihe o

TIOEL- 0P G 1hns macs AUBVRE 18 s Ne kogues ihat the errecc- or
the 1942 treatment would tend,if anything, to reduce the appar
dffrerential effect of the 143 treatnent rather than edd o it
because the light in shallower water where lot 3A was held was pro-
bably stronger then in the deeper water at 4A.

Masyusgugnte of the s lots in 1043 are sumseris

Table XVI and subsidiary observations in Table XVII. Both n-e d.is»
cussed below. Protection from light had the rouonng effects:
Growth in length was increased by over 50%.

The shells produced had 2 low specific gravity.

3. The shells had a smaller cavity relative to the total volume
of the oyster and to the total volume of the shells themselves.

4. "Fluting" of the shell margin, a cheracteristic of oysters grown
in the intertidal zome, was greatly reduced.

5. The meets did not fill the shell cavity so completely so there
was more shell liguor present.

6. There was little or no effect on fatness judged from the two

ed values of the index of condition. This result is

different from that observed in the 1939 with tray oysters
and may not be representative of the two lots in this case.

7. The set of spat on the shells was greatly increased especially
on the upper valves.

8.

Epiphytic growth was greatly reduced.

hallow .
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might be possible to take practical advantage of some
of the erfects SF protection from light. For example: (1) in areas
such as Shippigen where spst collection 1s difficult, sets might be

obtained by e: ng shells in ows e T by boats
barges at their moorings; (£) there is good Teason to belleve

that if spat could be main in the bottom at low water ma

and_protected from direct sunl: they would grow just as well as

1ight
or better than they do on floating trays {compare the growth of lots
25 and 24 and the pairs 28 and 30 and 198 and 4).

The second possibility should be more completely explored.
Part VIII. Growth in a Slat Eottomed Tray

ndustry needs & chesper tray for Teering spat than that
wio A e Tt D e o s 1al rearing of 100 spat
in a 2! x 4! tray was made with a oo composed of wood;
slats " square separated by cracks 1/8" wide. This tray floated vex-y
high because of the great amownt of wood in 1%s construction. Lt m
moored beside tray 6.

Table XVI shows that in of the small openings for
ter circulation in the tray v e et gerus growth. It
compared favpurebly with tray 6.

pite of careful painting with the tar-copper olea
mixture the slats were badly eaten by Teredo and some had to 3¢ reylu:od
In the course of the season, This dlfficulty would Tule out the us

of slatted trays st Loast watil a better preservative than tar-copper
oleate is found. The result is not completely discouraging because

it shows that g00d_growth cen Do obtained in trays st thls density of
crowding with small openings in the bottom. The search for a cheaper
tray should be continued.

Bart JX. Growth of Spat on Platforms

From time to time sttenpts have been made in Australis, in

Japen and in the Unite o grow oysters on platforms raised

off the bottom, but poum. -annug- of this system have never been

carefully explored in our sreas. In 1943 two platforns measurl
tocked

b' Te
(1ot, 12, 'u =5 o of Fiat bosrds an
otbl'r Flot 15) was of wire cloth nf 1" mesh supported by a wooden

Table AVI shows that growth on the wire was about one and
e-half times that on the wooden platform but still much less than
Tn tray 6 close by

Throughout the
epiphytic growth covered
geriously reduced nter cireulation over thea’
found in tray 8 which was fixed at the same
ok protecten from Tight by 1s wooden over.

m this test it is concluded that uncovered platforms
are not m-pnbla to Bideford river conditions.

st have.
o such growth was
th as the platforms

guson but espectally 7,10 1ata fummer a nery
Iz
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| TeNo XVIL. Sumary of observations mede Novesber £, 1043, on oysters in the intertical

Tignt.
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# Snell capsetfy 1s the volume of the spece between tne velves in co.



Ons of the orfginal sive sages used in the 1985 Nesaisr-Clark
grovth erperiment Medcof 1942) was discovered at the biological station
in tI pring of 1943, It was stocked with 100 spat (lot 14) and

ded om as the wooden platforms.
'able XVI shows that growth in the cage was only slightly less than
in floating tray 6 which was moored above it, and much better then in
the fixed submerged trays at the same depth.

us-

Because 1t shows the approximate equ-nty of growth in the

e and floating tray this observation is icular interest. 1t
Shereby provides a basts of comparison for Zhe"i5Es growth experiment
with those carried out before and since in floating trays.

Part XI. Comparison of Growing Conditions in 1235, 1942, and 1943.

Because growth is of such importance to the industry 16 u
worth while to compare its extent from year to year in the hope

getting a better understanding of the factors regulating it. scricuy
speaking there are so far only three years' data reported that permi:

such a comparison. for Bideford river. Thsse are for 1935, 1942 (both
reported last year Medcof 1942) and 1943

1942 two mud-filled trays, #16 and #17 stocked with adult

oysters wera held in deep water on the Forbes area. These showed a

total seasonal growth of 13% and 12% respectively, They were in all

Tespects comparable to 1ot 2 of 1943 which showed an increase of
omething less than 8%.

n 1942 a series of adult oysters (lot 15) was held m .
r1o-nn§ truy over the Forbes area in almost exactly the sam

o
1ot, 30 I Seks Al Erawtii Tor Abese tro lote were/sespeetill
20%

hese two comperisons show very clearly that 1942 was a better
growing yuar than 1943.

n 1935 the "smau stock" used by Needler and Clark 'as of a
hat u n 1943

Forbes area where lot 14 was held in & similar cage in 1943 at a similar
depth. The growth increases for these two lots were 158% and 180%
Tespestively:

It wa: in reporting Part X of the 1943 Bxperiment that
growth in such cages (lot 14) is not very different from that in floating
rays in the same position. It 1 therefore reasomsble to compire the
growth of small stock in cage #14152 in Clkude Williams' creek in 1935
with that in tray 35 moored in the same part of the inlet in 1943,
The records show that the increases for these two were 155% and 180%
respectively.
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The two comparisons suggest that 1943 was a better year for-
growth than 1935. This statement cannot be made without some reser-
vation, however, because unlike the tests in 1942 and 1943 the 1935
exporiaent was grobahly not Set up Watil a small amoumt of growth had
already taken place.

It 1s quite clear from the foregoing discussion that there
are important year-to-year differences in growing conditions for oysters.
No attempt is made here to explain these but it is worth while to have
supplied an experimental demonstration of this fact which has been
vaguely felt by the industry. It would seem worth while for the
biological station to include as part of its regular programme,
meagurenent of the growth of oysters of s given size class esch year,

By this device a body of data would be accumulated that would not o
be useful to the industry but might also lead eventually to a recognltlun
of factors controlling growth.

Bart XII. Comparison of conditions in Eentinck Cove and Bideford River

ITwo trays of the sort used in Part I were stocked with
Bldeford river spat and moored in Bentinck cove at points which in
regard to position in the inlet seemed comparable to the Forbes and
arenouse areas in Bideford river where growth was best.

Number 38 (cf. Bideford tray #82) was in the mouth of Carr's
oresk southeast of the government wharf close to 3 group of commercial
trays. The water there was approximately 3' deep at low tide.

jumber 39 was (ef. Bidefnrd tray #4) halfway between t)
noibfiiac tho ! Bsie. SE Uns avgek Sat o opens to the morthwest of o
government wharf. Here the water was about 4' deep at low tide.

fesulus, e XVI shows that growth was slightly better
in tray #38 than in ns !mt that in neither case was it as good as in
the corresponding part of Bideford river, The suggestion is tha
Bentinck cove provides poorer conditions for growth than Bideford river.

Part XIII. Subsidi on Oysters in the Growth

early November determinations of the index of condition
and shell specific gravity were made on several lots of oysters
involved in the growth experiment. Some of these data have already
been referred to. They are summarized in Table XVIII




Table XVIII. Subsidiary Observations
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Tot Tndex of Lot Specific Gravity
Number Condition Number of Shells
23 110 6 2.31
24 105 9 2.16
25 02 32 2.23
27 9 23 2.28
28 17 34 2.29
29 125 35 2.19
20 125 29 2.24

Natives from shell
bottom on Forbes
area: deep water 86

Summary Discussion of Growth Experiment

ent appear above but 1t is worth emphasizing the more importent results
by drawing them together here at the end

1s

2.

The several conclusions from the tests involved in this experi-

Tm best places to moor trays are in the intermediate parts of
he 1hlets and at intermediate depths away from the channe:

On the bottom, growth is beat at and near low water mark but sur-
vivel in this zone is poor because of wave action. If spat ould

be meintained in this zone snd given protection from s

they :hould grow just as well or better than they do i rlo-tsu
tra

The_presence of eel JEasn may Jemote. growth of tray spat in
shallow water areas but is a definite handicap to growth of
oysters on the bottom.

The common tray that floats at the surface is expensive because

1% has s wire-cloth bottom but 1t is SELL the most satisfagtory
device known for  Spat Tearing in our aress There is no adyantage |
to be gained by suspending the tray below the surface from either
fixed or !‘rct-flolting supports. Platforms of the regular sort

are quite unsatisfactory.

In this part of the river the areas that permit the best growth
also poduced the fattest and best shaped oysters. é

Differences in growth from year to year and from inlet to inlet
have been demonstrated but have not been pxplained.

The implications of 2, 4, and 7 are such as to warrant further

exploration.
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SECTION VIIT
RBate of Alr Drying of Oysters

In gathering data for the growth experiment it was not alway
possible to make weighings and do volume measurements immediately ai’ter
the samples were brought into the laboratory. It was assumed that
e T o e tarhiad axgopire, to!41s wauiil resuis Ta cryi
end low velues for the weights of certain samples and that these losses
should be allowed for in analysing the results. experiment was carried
out to find out what corrections should be applied to weighings.

sttenpt was made’to study the effect that drying had on the
volume determinac ons.

Three samples of oysters and one sample of empty shells were
washed with a brush in fresh water in the same way the experimental lots
were treated and then shaken to remove excess water so tha

were
left wey but not dripping. After this they were weighed, laid out si
on the laboratory table and reweighed at intervals for several.days. )
the course of handl:

$u6 ALl fraghents of shells were scuetines broken GEE
but these were care

fully preserved and reweighed with the oysters to which
they belonged at each determination.

The samples were as follows: (1) Empty shells of ten adult
Coogen bed cysters fished mnd apenst Octobar 7. The shalls were left &
having been washed befors opening. (2) Ten sdult

& Loka b of 104 mn. fished Ohtolar ¢ from the MARME
warehouse unti] the morning of October 8 when-they were
3) Twelve small oysters (two—yenr—old.s) with an average leng h
mm. taken from a tray at 9:30 a.m., October 8. (4) Twenty s

Spat of he 142 sot with an average iength of :5'7 mn. taken from a tray
2t 9:30 a.m. October 8.

In the course of the e x periment some records of air temperature
and relative humidity were made using 2 wet and dry bulb hygrometer.
These appear below.

Date Time Room Temp. °F. Relative humidity %
Oct. 8 64 51
&6 57
70 48
c 1m0 48
1n 9:35 a.m. 50 578

# approximately.







L

The conditions as indlcated by the five determinstions listed may be
Xperd-
B ey e et b might have hed a rateal et entatad
the course of drying.

The results of the and certain from
hem sppear in Table XIX. In Figure 5 the percentage loss in weight
in relation to drying time is represented graphically.

n general, all four samples behaved similarly. There was
2 rapid loss during the first ten or twelve hours, the rate of loss
being roughly inversely proportional to the size of the oyster. The
smaller oysters have a greater surface area per unitwlume then the
larger. 1t may be assumed that changes during the first stage are
ceused largely by evaporation from the whole outer surface of the
shells.

ter trelve hours there wes practically no loss in the
P e o e R ) oysters 1t was different. In

nis second stage, drying went on at a lower but more or less constant
rate, SHI1L inversely proportional to the size of the oyster. It
seems likely that at this stage evaporation is restricted to the
margins of the valves and that the water is supplied by seepage of
the oyster's shell liquor to the shell margin.

There is a lack of confornlty in the behaviour in the thres
lots of oysters during this stage. The rate for the adults is higher
then would be expected from the results obtsined with small oysters

end spat. The difference may be partly explained by the fact that
the adult oysters vere fished a d-y earlier than the rest, that they
were less regular in form and that they were probably in poorer con-

on. It is generall e
keep their shells tightly closed. Had Cooper bed cup oysters been
used rather than stock from the Wharf bed the results might have been
in better agreement.

This sort of test might be extended to include winter storage
problems where dessication is an important factor.



Teble XIX. Summary of data on drying of shells and oysters when exposed to air

1n the lsborstory.
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SECTION IX
Effects of Fornalin Preservation on Index of Condition

Several times in the course of investigations it has been
necessary to determine the index of condition of samples of shell-
fish that heve been preserved in fornelin. So far there 13 no basis
for et Gannas nce of results for fresh and preserved
This a few observations were mads in an stteupt to relate then.
On diFrerent dates @ sample of adult Cooper bed gysters and of large
tray oysters was Selected for condition vests. Bach sample was
vided into two similar lots one of which was tested in the fresh
condtiion ead The other preserved in a 5% solution of formaldehyde
in tep water. After s period of preservation the second lots were
ested.  The results appear in the following table

Date Calculated e Reduction
fished T:00 I.C,  Expected in I.C.
Stock and fresh without reduction px‘eservution
preserved oysters salts Amt. %
1
oysters
2-24" ey 5 m 5 32  Oct.4 91 20 18
long
Large
oysters
By Oct. 7 128 o1 37 Nov.l? 69 59 46
1ong

The results show a merked reduction in the index as a result
of preservation.

Elu.eux_ll‘mn_xnmmm

mests in the preserved specizens were in such a highly:
Tubb

e
he g ke that they were hard and ery and contained very
little water. ALl bod: s had passed into the shell cavi

he body Thul
ind vere discarded 'dth the shell liguor following the regular practice.
£ bod, gy

s
ught v body contraction accounts for & §ood part of the drop
In the index of condltion
Tne shells of the preserved specimens gaped slightly so there
emple opportunity during preservation for the dissolved salts
Tained in the body fluids and sheil 1iquor %6 becaoms gréatly dituted
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by the fresh water of the 1uti in ceses where
the volum the preserving solution is great as compared with thai
o ARt b mmn i tha. oAl iy 1P e Tot st mearet woni e gty

This d1ly_ tion effect would also lead to a lowering of the dry weight:
of meats &nd_consequently to a depression of the index of condition.
Tuis depressifn would probably be of less lmportance than that pro-
Guced by the body contraction.

The water content of oy: ts related to index
condition and to the salinity of :he nabitat has alre ady bean studled
and reported on (Medcof 1940) and it is possible to estiuste the extent
of the loss in condition attributable to the two factors just discussed.
For Cooper bed oysters with an indéx of condition of 110-130, the water
content is apgroxinntaly 508, The salinity of Bideford river ranges
about 268%. . Using these values and the dry weights of the meats

ct
index - based on the expectation thet all the salts were lost from
the meats during preservation.

omparison of these values with the observed reductions
e e lars ik iapaston 15 i case
of the small oysters and more in the case of the large. This disparity
Gan be atiribubed in part to differences in the methods of preserc
vation of the two lots. The small oysters were contained in & quart
Jer with a elatively snall amount of preserving fluld while the large
bysters were placed in a bucket with a large volume of fluld.
dilution of the salts was undoubtedly much grester in the neand il
hocoraingly, a greater drop could have been expected in tne inder for
Lenge then For oysters. There are apparently other factors
T e tie 7 tin eniiah 17 fraeh i Teesireed
oysters contributing to the differences.

The date show:

Formalin preservation produces a drastic reduction in the
snten o contitre

Variations in the exact manner of preservation influences
the extent of this reduction.

Tester (1937) has shown that the lengths of herring shrink
considerahly after salting but so far as the writer is aware there are
no published sccounts of the effects of preservation on shellfish.

If such information were availsble it would increase the usefulness
and might alter the interpretation of date such as that published by
Huntsman (1921) which relates to condition of preserved material.

her observations should be made including a study of
pre:eﬂltion in Sotutions composed of formalin of various strengths
and in fresh water and in sea water with various dilutions.
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SECTION X
Ine Blister Worm, Polydora, in Bideford River

A few years ago the writer reported the discovery of

in Cape Breton and Malagash oysters (Medcof 1928
‘and 1939) and gave some information on the extent of infection in
%rerent aroas gnd the detrimental effects produced. As far as 1s
known this is the first record for Canada although it was not pub-
11shed.

The worns were identified by krs. C. J. Serkeley and
spocimens ware sant vo Mrs Js H. Duus of the Charleston Nuseum, 5.C.,
Whowas studying the same speciss in South Garolina.

Since that time Lunz (1911) 20 Noedler (1941) have both
referred to the presence of the wo: it have added nothing
to the information in the 1938 and 1959 r-wrtl.

he summer of 1943 samples of oysters from the Cooper

sters wore found in Cooper bed stook but the up-river
gysters showed several that contained small worms that were sent to
Wra. Berkeley and identiffed as £.iliata.

The blisters were rather inconspicuous compared -nn those
of Clpo Brcton ont-u. They contained so little mud as to be almost

were lnll,re‘ulu- in outline and lelrcnly raised
hove the gmoral level of the shell surface. The largest observed
was 12 mm, about 1.5 -. wide and reised 0.5 mm above the general
Tehtase of Ahe' Shell:

The peromntage infectiom of the oyster pOjulation veried
somewhat from bed to bed bu od between 10 and 20%. Alto
e ;v
podbe g Tl S il
the average number wes one or two. In
the same oyster were infected

bore
veral cases both valwes of

The blisters were so inconspicuous that none of the local
fishermen had noticed h- In this respect the conditions are very
air r-rnn(' from those in the Eras d'Or lakes. It has been suggested

194 )_that low uJ.inny favours the development of Folydora.
T be the case so far as our areas are concerned but further
n:udy gty bc required before this can be confidently stated.
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SECTION XI
ZIhe Chemical Composition of Shells

In a letter dated January llth, 1944, Mr, H.F.S. Paisley,
Director of Publicity for the Department of Filheries, wrote Doctor
Needler of the Fisheries Research Board requesting information on
the composition of oyster and clam shells. This matter wes turned
over to the writer. A summary of the available literature on the
subject was prepared and forwarded to Mr. Palsley. On’ previous
occasions similar enquiries have been recelved from different
sources and for this reason it has appeared worth while to incor-
porate the summery in the annual report where it will be generally
avellable.

e three references to Shubt's work were supplied by
g e her s baged Cmt ot Lhsongbrs
H, "Bsrton, Deputy finister of Agriculture.
Because of the greet variety in the methods of analysis ¢ ]

used by the various investigators whose reports were consulted,
no attempt has been made to incorporate all the results in a single

ZEuropean Oysters
g © Wﬁ presented results applying to Holstein
oysters (0. 5):

Carbonate of Lime 9 - 97%

Sulphate of Lime 1 2 - 1.3%

Pho 0.08%

Oxide of Iron 0.03% A

Magnesium and aluminum (traces)

Organic material (Conchyolin) Left valve ( uyyeg) 1.00 - 1. uzsl

Right valve #les) 1200 211158

Caveux (1916) after studying whole shells from Q. edulls

reported the following composition:

Composition Av.Composition

Caleium carbonate- 0.838 - 0,048 89% ‘
Calcium phosphate 0.011 - 0,075 4%
Organic matter 0.087 - %

The values shown in the column "average composition" were
caleulated by the writer from the data in the first colums which are
quoted directly from Cayeux.
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Orton and Amirthalingsm (1927) reported an analysis of
the chalky deposits in the shells of 0. edulis as follows:

Based on Based on
xhole shell dry solids

Calcium cerbonate 78.5% 97.2%
¥ater Ghbs iy ho 19.2% o
iscellaneous (Nag 5, 510z,
cu, 80, 8) 2.5% 2.8%
Douyille (198) reported on the analysis of the brownish
merginal frill of the right v-.lv. of 2 adulis as follow:
Carbonate of Lime 88.4%
Albuninoid materials 4.8%
Nitrogen 0.8%
Insoluble material 3.1%
Water 1.3%

The work of Mabius, Orton and Amirthalingam and Douville
is of mtarut ln showing variety in composition of shells of the sam

species and in different parts of the same shells. These observations
T e e L Al et s Reitow:
Anerican Ovsters and Mussels
iﬂu,,u__mm ports the composition for whole dried
shells of 0. wirglnica as follows:
Aluninum 0.044%
Caleium 38.80 %
Iron 0.10 %
Magnesium 0.186%
Manganese 0.009%
Phosphoric acid 0.074%
1lica 0.575%
rganic matter 1.46 %
ater (1oss o 110°C) 0.28
‘hlorine o.m?
arbon dioxide 41.96
i trogen 0.196%

!x-em ehue date n may Do dequced that the Anerican oyster shell is
carbonate of lime and 1.5% organic
natier nnd 2. or a :nu tll.lny of other elements.

mm)_uaa;.lﬁoporu an enalysis of American mussel shell
(Mytilus edulis;

Caletum oxide 51.21%
Magnesium 0.27%
Iron and Manganese

oxide 0.32%
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Silica 0.11% i

Carbonates 37.33% ]
Sulphates 1.02%
Orgnn.‘l.c matter 8.05%
0.58%

nm (traces)
Chloriaea and sulphides " Ctraces)

Judging from this table the shell is composed of 88%
Caleiun carbonate.

report }he composition of adult mussel

shells as 93% carbonate of lime, but show A
that m%u 1t 13 considerably below this. s
Canadian shells
Shutt, F. T. (1924), the Dominion Chemist, reports b
analysis of a sample of clam SiRTIe poess = £l that 775 passed ]
throueh & soreem of 20 mesh to the inch. This r 13 ¢ by-product |
he nmufactuwe of poyltry grit from shalls ety
v!.l:i.nlty of Saanichton, Vancouver Island, B.C. The species of clam
is not mentioned. It is probably ey
Uoisture 1.05%
“iner: atter
mloluhle in ueu 1.20%
92.87%
Sanieete o
1.85%

Magnesia

Oxide of Iron and

un 0.40%

Phosphate of Lime 0.44%
Undetermined organic

matter, etc. 2.21%

The chemist regards this matter as a useful amendment
for soils in need of lime but considers it too coarse to produce
a rupia neutralization of soil acidity.

an analysis of & mixed sampl e g
s of a X ﬂf ea s S, prol y taken from
beach wrack, mostly of barnacles Uhianta cietatus), with some

mussels

Carbonate of lime 8.95%
Carbonate of Magnesia 2.0

xide of Iron and Alumina 0.61%
Undetermined 1.22%
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He comments that this material if ground sufficiently fine would be
useful as an amendment to soils in need of lime.

Shutt, F. T., (1931). The following table summarizes
the report on five samples sutmitted to the chemist. fe comments
to the effect that all five samples could be used satisfactorily
as poultry grit and that No. 5 would be particularly good since
1t contains 6.81% protein.

lunernl Dx_lde of iron CArbonlte Carbomt-

nmatter alunina  of lin
No. Material Source inaoluble (Fezﬂ (Cal cos) ?e
nacid  AL508) MgCOz)
ﬁ g # %
1 Oyster shell Shediac,
Tunole) N.B. 2.14 0.52 92.50 0.91
2 Crushed oyster Nelson,ﬂ c.
(Pt babl:
inported from
Seattle,Wash) 0.92 0.7 95.50 trace
3 Scallop shell Annapolis
Tenore) Royal, N.5. = 0.34 0.32 98.50 0.61
4 Crushed clam Annapolls
shell Royal, N.5.  1.96 0.24 9.75 0.00
5 Dried ground Belleville,
egg shell Ontario. 0.14 — 29.62 1.97

Hunter and Harrison (1928) give the following results for .
percent composition of two samples T oyszer shells tested:

Lumd num 0:045 £ end 0.043 £
aleium a7.78 . 38.81 ;
opper 0.0025f
011 % " 0.00 %
l(nnium 2" 0.89%
X % " 0,000 %
oulsium pernanganate 2 " 0,07 %
g % " 0,580 %
0.0009%
r;mic matter lost

110°C, 1.41.% "- 1.50 %
Water 1est at 110°C, 0.27 % " 0.28 %
Chlor: 0.0034% "  0.0035%

<0g, uvorasl for both lots 57.19 % "
Nitro; 0.196 % " 0.196 %
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Besides the chemicals chiefly ?nmid-rod by the workers
already referred to, Clarke and Wheeler 2), heve shom tnst other
elements occur in the shells of mollusks in small amounts. The:
include fluorine, strontium, iron, menganess, eoypex- 19-4, zine

ckel and silver. 'The same workers s that there
&re variations in the chemical composition of shells of a  spect
depending on its micro-habitat and regional distribution.

Summary
There is a certain disparity in the results quoted but all
agree that calcium carbonate s the chief constituent of our shells.
Orslnic constituents, chnny concwoun, come next, then magnesium.
When the metals occur as compounds other than carbonates they are
and

ecause sea water is such a complex solution it is not
m-prum that the shells of merine molluscs contain varying amounts

elements. This enbances their valus in agriculture and makes
ey superior to pure lime,

e information on the processing of oy-t-r sh.u for
e o!'eill use i the United States has been summeri y Dumont
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SECTION XII
Ihe Relative Fatness of American and Canadian Oysters

Under the protection of the Canadian war-time embargo
on the importation of American oysters several small Canadian con-
cerns have produced limited quantities of shucked oysters. So far
s the writer is aware only one of these is working with suitable
equipment and there is a general lack of knowledge and experience.
On the markets the Canadian product &s & whole is Tegarded ss
inferior to the American. This hes been attributed to the poor
condition (thinness) of our oysters which also results in a low
vield of meats per bushel of whole oysters and in excessive
"hleeding" (loss of body fluids) and flaceldity of the meats.
Another cause is said to be improper processing of the aystcr:
such as puncturing and mangling of meats during opening, etc.
yhieh ssems $0 be common. This detracts from the appearance of
the product, causes excessive "bleeding” and makes bad matters
worse, gener

o gather more definite information on the first o
PERPRLL o i R it is plamned to compare the ot sten
I ) (il mviers by metus) pdiiion
tests on samples obtained from various points the United States.
Through correspondence the writer has already obtained information
gathered by Mr. G. R. Lunz of the Charleston Museum, Charleston,

1
and Nesdler (1941). The results for 65 of these appear in ’l‘nbla .
Unfortunately ¥r. Lunz bought the oysters he studied in the o
narket or at cannerics and knew only of the general district  from
which they came and nothing of their micro-habitats. Because
South Carolina oysters are produced almost entirely on tidal flats
and because the degrees of intertidal exposure is known to influence
rowth rate (and hence size), fattening and Eolydora infestation
Lunz 1941, 1943 and Medcof 1942) careful sampling would seem to
be indispensible in a study of this kind.

In preparing Table KX an atteapt has be

eiais RERIEL L8, O B0 1518 s setiaruotory for stady.
His results except for large oysters seem scarcely to justify his
blanket statement (1941, pe. £78) that infeotion by Polydera reduces
the index of condition, Such a relationship is by no means clearly
demonstrated by these figures. At the same time the data on con-
dition are useful to us for comparison with our own. Conditions
Zpgrosching those in South Carolina wsters ere found in the Bras
a'0r lzkes. Here salinities ere prevailingly low but are subject
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The American bushel is the old English Winchester bushel
832 s

yhich 18 equival to ls,  Using

factor the figures just quoted have been expres

oo oy gallons per barrel of rial 35, Welkedis valhes
become 1,96 gallons per barrel for the average yield and 2.83 gallons
for the 1940 yleld. - comes 3,40 gallons. By com-
paris 61111s cove yie ‘that

Jersey. . 'The best G11lis sove yleld was 77X of the gaverage ln v dersey

ield but only 53% of the 1940 New Jersey yield. Compare
Yaryland the G111is cove yields are only 37 75

The results published by Loosanoff and 1 (1943) for
Milford Harbour, Comn. d permit a comparison if we had com-
parable data.

t has been lhm (l-dnr and Needler 1u1) that the Bras
the M.mu than thot

from of
oduoing areas of the Naritimes. Allowing for
(Medcof mn) it gon | shown rr

the m.xntuuunnmc 1t would onable &

yiel om our better areas that compars quite favourably DItk those
g~y oy.

same cannot be said of the comparison with Mary:
ylelds but th writer is not prepared to accept Grave's nmn with-
out reservation.

above discussion indicates that compared with American
stocks our oysters may not be so thin as has been generally reported.
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Table XX Index of condition of mivum ay-un from South Carolina
from de tions

of Mr, G, R, his study of
the effect of Polydora infestation on ‘:3 %

Small I‘rl ldlml# %t e ter:

q n

of mf--uu capa- of infesting capa- of infesting
d. lndo Polydora elty ;ﬂﬂ- Polydora eity eoond- Polydora
M dtlon . wml. dMam. ., IS

1 oysters from Edisto Island, 5.C., November 20, 1940,

14,2 143 1 18, e 5 28,2 60 [
1 108 0 1 142 4 7= 2
(] 1 23 1 4
(] 17.8 58 4 =8 +
1 18,2 10 5 7” 3
o 68 1
1 L, Sonk
Index of eonas on} Index of Conditiont Index of Conditiont
Gy wverage - 108 General sversge - 94 General aversge - 63
kv,for infected - ST
- 68
15 oysters from Yonge's Islend, December 3, 1940
1.4 145 2 19,8 39 1 272 B 0
10,7 ¢8 9 6.2 n ] 7.8 ™ 0
12,2 1 19.3 26,5 49 3
40,6 48 8
40,7 37 4
.9 1108 1

g:u of Mua-h
ersl everage -

kv, for i.nfo’td - 45
B -

W7 8 5 55 2 28,5 84 e
8.6 #2785 0 1e 4 33,0 82 []
o1 1 58 J 244 42 1
1e 3 6l 0 (8)
17 3 L]
122 ] 7 12 El
19 o 24 1 (8
a 3
49 4 (8)
84 1
” 1
75 4
[ ]

Continued on next page=-—=-



Table XX (Continued)
Small Oysters Medium-sized ters Large Oysters

#x Wo. o fex No, o ex Mo,
capa~ of infesting  capa- of infesting  capa- of infesting
eity cond- Polydors eity cond- Polydora uty cond- Polydora
ition ition ition

15.1 4
18.3 87 3
17 e e
2.0 57 4
171 0
18,2 1
Index of Condttion Index of mmm
verags - 118 General sverage - 74
avifor mfm.a - kv.for infoeted - 75
" wn - " LI -

# These values are 30 high ns to be of questionable accuraey.

# For purposes of eompsrison oysters with only Jnt ‘hll:t.t are grouped
I'lth those having none 2s "uninfected” and com; those
having more than one Slister which are dldmﬂt.d 'lnrectd"
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SECTION XITI
ZIhe Distribution of the Oyster Drill, Urosalpinx, in the Maritimes

In an gffort to assemble the recorded information on the
oyster drill in Canada the writer has made a thorough search of
u“lllhle literature. It is his belief that the following account
an almost complete if not a emnplote lmu‘y of the records.
Douht in this mttar is largely due to failure on the part of early
writers to give complete rafarenl:al to liturstu‘ru they cited. For
innmcc strill'a 31315) reference to records of distribution of
the species in Prince Edward Klend are merely, "Bell, Dawson", Both
tha!e ane.! rs were prolific writers that it is 1!))0.!:1!:1.
to ute certainty -that all their works pertaining to
s subject eere sonuiter 1a this s study. Fortunately Whiteaves
in 1869 published a list of marine molluscs then known to ocour in
let m tnld HO was well acquainted with the literature of his
ngs cleerly show. Since he does not uanuon tha
b=t g

1869. This assumption has greatly reduced the amount of work invnlv.d
in searching the literature.

ay, was first observed in Canada by

:m geolngin ol 120 W Sy = L seventy-five years ago.
to his report (1871) on the geology and mineral

e ot Rl AN T e he lists 1t a3

Say", as collected in Prince Edward Island "in the course of our

excursions”. He gives 7o inforastion & to its sbundance or local

aisttibution on the Isl

The next recon u that of Bain (1885) in what is now an
gbscure journl, tne"Cansdisn Science Monthly?, raevoted to the
interests of Casadim i tsle ot enad e eosirare

popular study of the natural sciences" and used in the ins e
oF students Of the "Cansdian Postal Colloge of the Natural Beisages®
Judging from the text and style of this article it is hard to under-
stand how it could have ever been accepted as a valid occurren
Tecorl, beckuse there is mo metion of collsctors; lookiities or dates
of coliection of the various species of molluses hentioned.

listinguthese older records there is one of queltianlb]..

signiﬁcmco which has been brought to the writer's attention by Dr.

J. R. Adams of Bir George Williams College, Montreal. In the Carpenter
11 a

specimen of which is listed as collected by Dewson from
Halifax harbour detailed information on this record is desir-
able.

ter 1885 there wes a considerable period when no new
record - R s et Cving witen itanatsen ent references
oo fwo S5 Gasocitas by weilece wuch ss Fescill 187s); Ganong
1887, 1889, 1890 a and 1890b), Whu.aves (1901}, end Summer,

and Cole (1813).
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There is some confusion’ss to the Whiteaves' 1901 refer-
ence to Bain's record. The date he quotes 1s-1875 and besides this,
he attributes to it a locality - Charlottetown harbour - which was
not mentioned in the original erticle. I have been zble to find
only the one paper by Bain, that published in 1885. If he had
published an earlier and more complete record, one would expect
that 1t would have been familiar to Whiteaves and Ganong and other
workers of his day and that they would have referred to it. For
the present, therefore, it is reasonable to assume that Whiteaves
meant to refer to the 1485 paper and that he blundered either in
recording the date in his manuscript or in reading the "proof" of
his cetalogue.

It is not cleer either how he was zble to sssign Bain's
record to Charlottetown harbour. We can only suppose, s could easily
he case, that he had access to information additional to
"0 tl

corresponden th Bain, I cannot think thaf vn%
o Lot A publication as & valid record ey e R
o unpublished information.

g

he next record for the species in Canada is that of Kindle
(1916) il reports 1t &3 common at the mouth of the hvon river, N.5.,
in the Mines besin area, Dr. Lein o the Atlantic Blological
Station later revorted the .p.cu- (Loin 19%3) from further up the
basin at Dass river end Tenny cape where it was sbundant in
gt e

est of the references are more recent sk e
ik ? art of the Qulf of 5¢. Lewrence. On sy 30,
Ad-m 1939) found 1t abund: he hars at Malogash, 1h Tnmouen
on -Tuly Lsth of the see le at the mouth of the
c-rusov eyl g0 r, N.5, pted
al1s to search for the Species during his survey of shore molluse
Northumberland s

Tesult, in 1920 end in 1980 Ingalls (Ingalls and Needler, 19:59, *Ingalls
02 Wesater 1040) was able o cecord 105 distribution ss’forion

.iltm Zarbour. resent (1) at MacKenzie
tsend (2] at the upper oy s in:u cove at, thie northe
f Doctor islend; (:sY the mainland between Spring and Ol vointl,

74) 2% the movkh of the Ceribes Tiver; (5) in the Caribov river at
1ts junction with Little Cariboo river.

I"%‘““? t vl but present (1) at the south
end of Fig Island, m Pine Iree gut,

m;g mmon but pnunc. (1) ut the \mction
or Pugwash river and hnrty s cree.k, (2) @ Pu&’

ver Between Cantield croek and b ougherty's r:n

summer of 1939 Dr. A, W. H, Needler found egg cases
of the arul -them to oyster shells at Pownal bay near Cru lot-
tetom, P.E.I. Except for a letter addressdd to Dr. J.
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dated Angust €1, 1939, this gresent report appears to be the mly
written sccount of Dr. Needler's discovery. Sinoe 1340, Dr. Kers-ul
has visited the ares on several ogcasions but he states tha

found no evidence of the drill. The inference is that the !pecies
1s not very common there

On July 2oth, 1043, st Filmot point st the mouth of the
Wilmot river in Summerside harbour, P.E.l., the writer found two
clusters of Yrosalpinx egg cases - one of six the other of ten. Half
of the cases still contained developing young, the rest were empty.
Besides this, five oyster spat everaging 3" in diameter and one 2!
oyster were found all freshly drilled. No adult drills were taken.
The species must be fairly common because this material was gathered
in less than one-half hour while fishing a sample of £50 oysters with
a pair of ordinary oyster tongs.

Sumuery_snd Discussion

e United ﬁtctu the oyster drul 1: widely distributed.
s the mo: emies

e
do not appear to be -xtmlive. &never, this does not eliminate the
pcnimuty That 1ts e may be extended by humen agencles to areas
pceuunrly tuaunble to !.n multiplication. In other words, we do
not know. ny Tor destruction may be suddenly
ent, ey be npwiers

wad vasuly incrusod. 563 potential danger

greater then in the

where in 1942, 2137 barrels of oyneu bt b relayed for
1fication in other inlets of the south shore of Prince Edvard Island

Kerswill 1943). It is not i

species have already been esta

ble that small new colonies of the
in the relaying eress.

A more comprehensive search for the species should be con-
ducted in our oyster areas and a careful study made of the local
aistribution and abundance of the arill wherever it occurs. &

Adans but he has not yet presented a emplne account e{ m: ltudius.
It is hoped that such a report will be forthcoming for

desirable that all availsble information on ‘the spec!.el lhmlld be
sssembled to permit an intelligent planning of e program for further
investigation.

anticipated that in 1944 further work on the species
may be \Indn't&'ll.
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SECTION XIV

Studies on the Shore Snall, Nassarius Obsoleta, Say,
aak
e R o
lassarius is 8 small turret-shaped, black snail
found chiefly on beaches in the imtertidal zome. anong (1890)
points out the headquarters of this species are in the warm waters
of the Atlentic coast south of Cape Cod. In our latitudes, it is
found only inisolsted colonios in pleces where the weter 13 per-
ticularly warm in summer. The southern part of the Gulf of st.
Lawrence 15 one such place. Gemerally 1t occurs with other typically
southern forms such s the oyster, quahaug end slipper, limpet to fora
commmity of what is termed the "Virginian Fawna'. Ganong and other
writers of his tim referred to. the  Sssenbly of eninals on the cooler
parts of our coast as the "Acadian Fawna"

In Bideford river Nagsarius is by far the commonest of
the snails and what is presumably its veliger larva is so abundant
in spring and summe ankton tows that 1e often Nakes the study of

er
other larvae difficult. because of the of the
snail and because Ganong (1889) has uuggested thnt it destroys oy-

ster spat it was considered R Teeatis a Taern something of its
1ife-history and habits.

Collections were made in 1937 by J. C. Medcof but these
were not worked over until the fall of 1943. The 1943 collecting
and parctically all the work involved in the investigation was
done by ¥iss Morrison under the direction of J. C. Medcof and this
report is the result of their joint efforts.

Sampling

Random sampling of the population was carried out on the
Dasoh sfillie Poinse RArs0 Esiant Blological Stetion lending stege
and at the Forbes' area a quarter of a the own Bideford
river. 1In sampling, an area of about il el R
off mnd all the snails on it were gathered either by pick:
hand_or by screening the surface layers of sand through fly screen
of 1% mm. mesh.

Measw ements
ccording to Gnuld, (1870} the apices of Nagsarius shells
are gensnny eroded, If this erosion were extensive it might
the use of length measurements as en index to size. The
Tips of the shells of several older smails from the present col-
ectihs were carefully examined. Erosion was in most cases so
sTignt that it could be aisregarded.

38 ¢ seiiinianty Svaty the Sengthe of ausils teken at the
landing stage on October lst, 1943, were messured to the nearest
millimetre on a recording caliper and to the nesrest 0.1 millimetre
with a vernier caliper. The results showed that there is a great



1g. (4) Showing the mid-summer size-frequency distribution
maximm

in Fassarius samples. Except for the first
Tepresenting the young of the year or O- year class,
e 1937 a0d 2943 curves. summrisy sctusl bsarvationa;

curve 18 in the nature of a prediction of what
uy i expected next year.

* Compdsite
1937 1936 1935 grqup
seqts

Compofsite *

1943 gropp

St
1944
Compopite
gropp
1944 1943 1942
2 4 6 10 12 14 16 1

Length in mm.
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spread in the lengths of snalls and in each of the size-clase
Because of this spread, there was no apparent disadvantage in using
the Tesults from the recording caliper for size-frequency 4istri-
bution studfes and all sgbsequent messurements were made only with
the recording caliper. The results are summarized in Table

Deductions from Measurements

The results show that there are never more than two well-
defined size-classes apparent in the wpnhtﬂ.cn at one time.

| Ihe first conspicuous is well represented -
0'mi, — 1n the August 1897 sample but by smaller mumbers
Ao Tohn, Tuitas M0 o ppeionuba of ) the cninaty fhey
represent the 1+ year-cless although this is not certainly the case.
On this assumption, Nassarius at the end of its second season reaches
the length of 8-11 mm.

A peculiaity of both the 1967 and 1943 samples 3 that
this size-class 1z so very inconspicuous s compared
e e Tiat. Toeen are seveis) Hateibie expllnltion‘
for this l‘elturet 127 the atse cinas mey e numerous,
case we must assume that the third size.class is composite of many
difTerent yosr—classes ani that the spall has a long 1ife span of
several years; (2) this size-class may have been abnormally s
In these two years; (5) the sumpling method may not have been sdequate.

The second slze=class Is the most prominent in the poj
lation ant sesss sulothtedly to be composite of seyeral yelr-clluas
1 t

of
differonces in the ‘ana_irregul
in the sequdnce of change in the modal mgen. Both of which support
this conclusion.

shall elaborate on this third bit of evidence. The modal
lengths Pt August, 1957, and 1943, were 15 mm. and
19 . rnpemm.y. S Teasonabls explanation of this difference is
t the recruitment of snails of the 2+ year-class into
the secon size-class was greater in 1987 than in 1943,

n 1937 the modal length of this size-class advanced f:
10 mm. to 13 mn. in the inte June to September whereas in 1945 1t
remained almost constant at 16 mm. t hout the season, s can
interpreted a inaicating that the sise-glass in 1945 contained meny
old sneils that had a: attained their ultimate size and reze growiug
so very slowly that rw«rw-s in the 26 wes not perceppil
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in 1937 the class contained more small young fast-growing snails.

The evidence pr in the two is
of paeticular interest since it indicates that conditions for repro-
duction in 1935 were more favourable tI n 1941, The 1941 season
was so unfavourable climatically that thers was a general fai
oyster spat production throughout the maritime pruv!.nl:as Kex-nul,
1943). It may be deduced from this study that the same

conditions were adverse to Nassarius, another member of the "Vlrginim
Fauna" in our latitudes.

The data in Table XXI show that the ultimate size zelaom.
surpasses 19 mm. and that only a few snails achieve even that.
prosent kmowlsdge 1s not sufficiently complete to permit an sccurate
estimate of the life span of Nassarius but it seems to be more than
three years and possibly four or five.

Criticism of Sampling Methods

For several years before this study was begun it was known
that in mid-summer small newly settled black snails appeared annually
in great numbers on the beaches of Bideford river. The adult

§hat in 1968 the snall snails vore almost exclusively
(Sny) and that few young of Nassarius were included. Likewise only

ung of the year were taken in the 1937 samples. Crmsaqusntly,
alnost no inforaation has been gathered on juvenile
O+ year-class. They appear to attain a length of about 6 mm. o e
end of their first season.

The 1+ year-class was also poorly represented in the col-
Lections so it seems probable that the metlod of sampling is faulty.

nay be that observations to be made in 1944 will explain these
peculiarltis

Conditions Predicted for 1944.

It seems probable thet the modal size of the second size-
class will again remain nearly gonstent in 1944 for the Sane etnn
that 1 n 1

e
he modal length of 10-11 mm. o et T T (i TE year- class what

111 be tne B eor-class in 1944) will advance ss far as

August, 1944, mens tnst for st least part of 1o4d there Wil
thres size-classes (besides the young of the year) apparent in

the population and that 1t will be possible to measure the eor owth

oF ‘the 1941 failure i reproduction, This being the s 10

further observations on Nassarius are ever to be mad should
be carriod our in 1944 when they mey be sxpectea to ylela tbis arer
Tnrormation. Figure 4 sumsarizex twe Tesults of the foregoins Giscussions
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Habitat and Migrations

Juvenile snails of the O+ year-class were not found in
sampling and there is no information on their habitat preference..

uring the warm-water season in Bideford river the adults
were concentrated in the intertidal zone on.sandy bottom altho
1imited numbers were found in deeper water and on other types or
bottom.

No definite date was recorded but some time between October
1st and November 6th, 1943, all the snails disappeared from the shore
zone. On the latter date the results of dredging indicated that they
had moved out into deeper water for they were found in abundance at
& level corresponding to a depth of three to five feet at normal low tide.
Tt is not known whether they burrow into the bottom and hibernate as
some snails are known to do or whether they remain active all winter .
No record was made of the date of their spring appearance in the inter-

- $18e1 zone but they, wers not found there in eerly May imedistely after
the ice went out. The behaviour here simulates that in New Hampshir
as described by Batchelder (1915).

[Eeaction to Exposure

It was frequently observed when these animals are stranded
in the intertidal zone at low water that they bury themselves in the
sand. Sometimes the tips of their ahiells avs exponed but move often
the whole animal dissppears 2-4 mm Ehe Surface leaving dimples
in the sand that may be mistaken ‘cr clam Mya) burrows.

Resistance to Exposure

Approximately 150 snails wers taken into the laboratory on
August 6th snd left exposed to the air. AL intervals samples
i D e i e e ey
Rl e o es comitod. aftir four
days! exposure only 508 were able to do this. After seven days'
exposure only & very few were able to recover.

The animals are apparently hardy and the operculum no
doubt forms a good protection from dessication.

Reaction to Oyster Spat

On August 6th several squares of commercial spat collector
with numerous one-day-old spat attached were brought into the laboratory
with

of the spat had been destroyed. There is no evidence from this test
to support Ganong's claim ‘(71639) that Nagsarius kills oyster spat .



-47 -

RBeproduction

¥nat indubltably appesr to be the egg oasas of this
species wers cbserved in the spring and throughout the summer.
o dates wers recorded as to their first appearance but large
masses of them were found attached to eel grass, stones, mzw
Shell and missels. ~In counte Of tea cases the’mumber
ed Trom 80 to 138 with an average of approximstely

B0 far 1t has net besn established that the spesies has
a free-swimming larva but this seems to be highly probable because
no very minute snails have been found on the sea weeds and because
there 1s an unusually sbundant gastropod larva in the spring and
summer plankton tows

the species must be generally
the results

succesaful in npwau-u-n uw 48 seems
reported ebove tha are years when this is not true.

Purther Study Planned
It is plenned to take advantage of the pesullsr conditions
oxtany Rud 17 Siss pevmite soctimee.shis study in 1944, Infor-
mation will be s on thair relation to cyster spat, the time of
appesrance 1n the intertidal soms, diffeventislbehaviow af
several sise classes, spewning, larval history, settlewent, and
on the growth of several sise classes.

1t 1s possible that Canadien populstions of the oyster
drill another vl.r'm-n form, may have shared the same
L as the oyster If this be true,
n 1944 would be a most tamﬂbl or & pﬂnh'l- lhﬂ{
of the drill. An snslysis in that y.n might be eld
more information than could be obtalined in u-u.
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Table XXI., 8ize-frequency distribution of measurements of Nassarius samples from
Bideford river on various dates.

e —

F Forbes' Areas

Length Tume y 2 Aug. 2 Sept. T4

inmm. 1937 1937 1943 1943 1043 1943 1943 19843 1943
5 = e 5= =" . i R =
6 3 — 1 - — - 1 - —
¥ 1 3 T -— -— — — - -
8 24 22 - - 2 1 -— - —
9 108 24 1 -— 1 4 — e -
10 152 1 :; - 2 8 2 - -
1 85 26 ¥ — T 8 1 - -—
12 52 69 3 2 1 1 B L
13 23 93 6 3 5 2 0 = —
14 21 . 22 8 14 7 18 6 1
15 21 a7 37 43 27 B4 s 23 27
16 9 22 40 48 45 43 3 2 a7
17 10 19 24 32 28 29 25 48 65
18 4 10 14 9 20 15. ., 40
19 4 2 3 3 8 4 2 6 10
20 1 5 - - 1 - 2 o 2
21 -—- - - -— —- - — —-
22 -— -— -— = -— -— - 1 (o

Total

nol in 536 425 152 148 185 166 150 149 187
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SECTION XV

in Bideford River

n the summer of 1943 a survey of molluses in Eideford
river was beg\m. Bottom samples from different depths down to 15

1ined witn 1% mm. mesh fly screening. The scoup had a hendle 1
? "The catches were sorted into what appeared to be specific
pree L gl el

was impossible for the writer to make specific identi-
PR gl e A A experience and because
the available literature is insdequate or out-dated and the synonomy
most bewildering, The publication of "Jomsonia" now appearing

in sections promises to remove some of these difficulties.

amples of the sorted specimens from the dredgings, , fosether
with thtee lots of small bivalves collected by Hiss C, M. bu:
from her sand box collectors and suvural specimens collectud by the
writer before the dredgings were undertaken were submitted to the
luseun of Cumpuratlve oology, Horvass College and identified by
Mr. W. J. Clench and his assistant Mr. K. W. Foster. The forms
recognized are listed in Table XXIT -m:h comments on some of the
species. These comments have been supplied by the writer after
consulting Verrill (1870) and Hmteuves (1801) and through corres-
pondence and conversation with ¥r. Clench.

Following Table XXII the species and their sbundance at
each of the three stations are described.

Table XXII. Specles of molluses collected from Bideford River.

Pelecypods Bemarks

Cardium pinnulatum Conrad A common and wide-spread species
Cuningia tellinoides Conrad
Ensis directus Conrad

Gems gemma gemma Totten &
Macoma bllticl L. bt
Modiolus demissus Dill.
Mulinea lateralis Say A Virginian form nwlrently ‘the
second record for Lanada.
Mya arenaria L. A comnon and wide-spread spectes
Mytilus edulis L.
Ostrea virginica Gmelin A Virginian form

Petricola pholadiphornis Lam.
Rochefortia plln julata Stimpson May be a first record
Tellina tenera Say

Yoldia limatula Sly
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Teble XXIT (Continued)

[Belecypods Bemarks

Venus mercenaria L. 7 A Virginien form

Gastropods

"Bittiun alternatum Say 4 Virginian fors

Crepidula glauca Say This t . fomlosts es wes
o el

Crepidula plana Both species of mnmnu are

Virginian forms
Littorina littorea L.
Littorina obtusata L.
Littorina saxatile Olivi
Nitrella (Gollumbellus, Astyris) lunata Apu.us to be the second

ian record.
Nessarius obsoleta Virginiln form
Odostomia besuturalis ) Only a few Canadian records both are
Ogostonta trifids bedequanau Virginten foras
Paludistrina llinutu Totten A recently descrlbag species. This is |

robably the first Canadian record.
Robuzaperbenais iigners Bomnon and  ridesspread : this is

teaves

Triphoris perversa nigrocincta
C. B. Adams. Mr, Clench considers this species one

of the most interesting in the collection

since this is the first time it has been

reported north of Cape
Turbonilla nivea Stimpson Appears to be second Canadian record:
widespread but not often observed. |
¥ The specics marked thus were identified by the writer and semples |
were not sent o dr. Clench.

Supplement to Table XXIT.
Species collected by writer at entrance to Buctouche bay, May 28, 1941.

Acteocind (Utriculum) cln‘.liculutu Say Common and wids

Nassarius trivitata Say hery 18 soms doubt of Th Sdentity |
el specimen was &n eroded
dead shell.

Modiolus modiolus L.
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Station 1. PauglsCreek
This station was far up Paugh's creek opposite Edmond

Paugh's house close to where the brook enters the creek. At this
point the creck is 25 yards wide at half-tide. Samples were taken

end clay (2) Nearer shore in 6" of water where the bottom is
soft, reddish, clayey silt. The forms observed are listed below.

Species Hemarks

Pelecypods

Gemma gemma gemma Totten Present in great sbundance all the
wey across the creek.

Modiolus demissus Dill. Abundant sll the way across the
creek: often in burrows in s

My arenaria L. Saal) spscimens only:  found meas lhm'u
and in middle of cre

Macoma Laltica Found only in the middle of the ersek.

Ostrea virglniul “Gmelin Nornel-sized specimens found in
middle of the creek.

Gastropods.

Bittium alternatum Two specimens only: close to shore

Crapidnla glauca Rare but present in the middle

Crepia ana 3

Littorina saxatile Foumi on beach: common

Nassarins obsoleta Say Found all way scross ‘the creek but

commonest near s
Odostomia trifida or
‘bes

suturalis or both Commonest ‘in the middle
Paludestrina minuta Commonest near s
Polynices heros Yo specimens f Found | but pelacypo
shells with 2.heros drill holes were
Ketusa pertenuis commonest in the ulddla
Station 2. Shipyard Point

Dredgings were made on September 30, 1943, at three places
on the western side of the ber where the water wss ', ST and 15' deep at
tiae. Botton sandy at 151; Sand-mud at 5'; muc-sind at 1!

Specles Bemarks
Eelscyoods
Cardium pinnulatus Two dead shells: 15'. One living
specimen: small: at 15'.
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Pelscypods (Continued)
Ensis directus One living specimen : small, at 15'
Gemma gemma 4 few specimens at 5'
¥ya arenaria kbundant at 5'
liytilus edulls Only in deep water: common
Nulinea lateralis Abundant at 1' : a few at 5'
Ostrea virginica At all depths: abundant
Petricola pholadiphormis 4 few shells at 15': none living
Yoldia limatula At 5' and 15' : not common
Gastrogods
Bittiom alternatum Only in deep samples
Crepidula glauca Common at 5' and 15' : present at 1!
Crepidula plana Common 2t 5' and 15! : present at 1'
Littorina saxatile Found at 5' and 1'
Mitrella lunata Found at 5' and 1'
Odostomia trifida or

besuturalis or both At all deptha but comwonest at 1t
Peludéstrina minuta Found
Polynices heros e bl :?ecmen at 15"
Retusa pertenuis Common at 5
Triphoris perversa nigrocincta 1 specimen at 15' : not common
Turbonilla nivea 1 specimen at 15'

Station 3. Landing Stage of Biological Station

o? otober 1, 1045, samples were taken at low tide at (1) half-
tide mark (2) at 1' depth and (5) 8' depth. The at thes:
R 1 of f17n aand, saoi-wal Fith soms eel ERess and ot
black muck respectively.

Specles Hemarks
Pelecygods )
Cardium pinnulatum 1 shell valve found a
Genma_gemma i AT (i vl anan
Hacoma baltica One 15 mu. specimen and several

small ones at 1
Modiolus demissus At } tide and at 8'
lytilus edulis 4 few shells at 8'
Mulinea lateralis Several at 1! rnra at 8'
lya arenaria At I-tide d
Ostrea virginica At all depths
Petricola pholadiphormis shell valve at 1!
Telline tenera o

enus mercenaria Eight 194; spat at 1!
Yoldia limatula Brésant at 17 bup commonest at 8!
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Gastrooods a
1ttium alternatum Present 2t }-tide and 1!

Crepidula plana Present at i-tide; common at 8!

repidula glauca

ittorina littorea In %—:sa- and 8' :mg

ittorina saxatile Common at 3-tide: ew n o

itrella lunata One dead shell at o

Nassarius obsoleta In all samples commonen at a-uae
Retusa pertenuis In all samples : common at 1' an

Turbonilla nivea In 3-tide and 8' samples

he work has sdvanced far emough to permit & few generaliz-
ations or the broadest sort.

The molluscan fauna of Bideford river is clearly of
'vu-.mnn" t7pe, deacribed by G (1890). This fact is myh-:ized
by new discoveries like that of ﬁlﬂﬂm perversa nigrocincta I |
our ares. |

The small size of many of the forms that belong to the warm
water fauna hes had two effects. Their discovery in Canada has be
delayed and, once ducvversu, ew information @n their distribution

has accumulated very slowly

There are already bits of evidece that suggest & strati-
fioation of species both with depth and with position in the river |
system. Further collecting should clarify these relationships.

sides the general value these observations have to
malacologists they will have more immediate uses. ALl the infor-
mation conclmin‘ bivalves will be of direct importance to Miss C.
M. Sullivan who is now studying the development and working out
the :p-eiﬂ.c identity of various bivalve larvae occurring in our

collection of identified materisl 1- being kept at the |
station to a%d in checking identification of specinems obtained by
the staff or brought in by the public.

Part of the colleoting and much of the work of sorting end
preservation wes done by Miss . I. Morrison who wes wmployed a:

Techician st the P.E.I. Biological Station in 1045, It 15 plamned ]
to continue the work in 194d. {
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SECTION XVI
n Adult Tray-Reared Enmore Oysters

Tray rearing of oysters to the adult stage hes been suggested
as one method of overcoming the disadvantages of soft bottoms which
make oyster culture impossible in some Sogns In Hovember there was

n rom Bide-
Tiver Bpat of the 1940 set in Enmore river Gubing 1941, 1942, end 1945.
£ rendom sample of the stock was brovght to the laboratory on November 5,
1043. The following aversge values were:derived from observations made
on two groups of five typical specimens

Total volume 67 ml. .
Shell volume 35 ml.

Shell weight 78 gm.

Index of Condition m

ShelT Volame 048
‘io“e.l %am"‘ 49%

Specific Gravity of Shells 2.26

Besides the above observations linesr measurements in
of length, wigsh and thickness were recorded for the same ten oysters
and the ratios/width and thickness to length were calculated. The results
appear below,

Length Width Thickness Length § zength #
104 68 26 85 25
108 s 26 7 25
107 k3 29 68 . 27
105 69 26 6 25
102 2 25 % 24
102 €8 65 26 25
105~ % ] 28 27
105 7 72 34 a2
100 68 68 26 26
108 69 67 25 24

Mean 69% 26.0%




stocks at the same season (see section of this report entitled "Shell
Proportions" and Medcof 1939 and 1940.) leads to the following con-

clusions:

r ¥ T § odiad

kg
omperison of these values with those reported for other

Compared with most "Fancy-Shape" grade oysters, the present
stock is rather thin and nerrow.

The uniformity in size and in the proportions of length and
thickness to length 1s most remerkable.

The shell specific grevity is of intermediate value.

The size of the cavity within the shells is very large relati
to the total volume of the shell and oysters.

These oysters seem to be more efficient than bnttnrreaz-ed

these by count than of the more !rnxulaz‘ botton-reared oystes
and should, therefore, command 2 higher price.
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SECTION XVII

Shell Erosion and Anserobic Respiration in Oysfers

n an earlier report (Medcof 1942) a descritpion
A R ol e M e et g ?e
during winter storage. It resembled that observed by Dugal sss) in
R e o e result from anaerobic

In the writer's opinion elther June or September would be &
better time for such a study in oysters because then there is an
letive secreunn of glassy pearly shell on which the etchings m.ight

exD w up more conspicuously than they do on the "hard
Lot  urtace. (Hoaoor '145) thas 15 chargctorisire of winter shells.
It is regrettable, therefore, that in 1943 there was no opportunity
for the study until November vhen the oysters had already gome into
hibernation, The observations fall into two groups.

I. Rocords were kept of the appsarapce of shells of oysters
used in condition tests between November
Those Sre smnesizes in Tabie BEITT: Tho no?
the same as that used in the earlier report neduor 1942).
Succes:ivs samples were drawn from a lot of 125 oysters
fished at 11:30 a.m. on November 11 from the bed et the
SR s aiice, Senai. and the shalls wehes
immediately in fresh vater, air-dried on the laboratory
feble and exgnined for ctching. e records from this
test appear in Table XXIV, During this test the mmber

of upper und lmler vuves showing etehing were separately
recorded. Etched lower valves outnumbered upper by almost
exactly  to

Conclusions

A study of té¥les XXIII end XXIV Suggests the following
conclusions.

Lu The‘l'e'i.! no clear reletionship between the extent of etching

hells and the length of the period of air storege.
Appu'cntly Gysters and quahatigs Lehave Gifferently when
stored in air

B-uny slightly more thsn half the oysters and velves in
Novenmber oysters showed etching.

There 1s little veraition in the extent of etehing in
oysters taken from different beds.

Etching is much commoner and more conspicuous in lower than
_in upper valves.

It would be worth while repeating these observations some time
{2 Tme oe Peptacber so sme if there is any difference in

the reactions of ting oysters and those that ar
ectively secreting shells.




Table XXIIL. Regults Growp I. he
slves and oystérs the

opostion 1 various lots of
were otched

Peoriod of
Description of Semple . air-storage
hours

Date
Oysters
e “'mﬁ o RN
o3 an
opened 8:30 p.m. n o710 98/20
9 Sample from Lot #28 fished
mﬂu and air stored 5/10 8/20
& s from Lot #29 of
wm test fished 9¥30 am
opened 9150 am 0.3 6/10 8/20
9 Sample from Lot #29 72 /10 10/20
10 Sand bed oysters fished
11:00 am opened 2:30 pm 3.5 7/10 10/20
10, Fllis cove bed oysters
ﬂ-hus 10:30 an opened
4.8 8/10 10/20
11 Native oysters from bed
on Porbes aros fished
Nov. 24 8/10 11/20
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Table XXIV. Results Group II. The proportion of oysters end valves
in samples drawn at different times from a lot of stage
N bed oysters fished 11:30 em Nov. 1lth end air-stored in

the laboratory.

Proportion showing erosion
Period of air-stomdge i
Hours ©

Bysters Shells
(enaeg irmediately) e id
1.5 17/25 24/50
3 13/25 18/50 5
4 14/25 £1/50
5 8/12 8/z4
22 7/12 10/24
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SECTION XVIII

Specific Gravity of Oyster Shells

Durtng the your seversl detersinations of shell specitic gravity
bestdes those recorded elsewnere in  this Teport were mads
thought worth while recording them here. Like the rest, (s
Einabions wrs all ade on fresh shells that fwere wat,but not drippings
Some were made by the overflow method and others by weighings 1
and wateral To.provide s SLFIGt BRRLS FOF thb. cORPAELesn of fhese’ bao
{7pes of Temults the specific gravity of two lots of six shells from

h, N.S., were measured by the two methods with the following

Lo t No. \ Specific Grayity as Determined

By overflow method By method of weighing
in water and air.

2.40 2.89
] 2.21 2.28

s

Lot £ conteined shells of two oysters that were badly a \ed
by the boring-sponge snd this sccounts for its lower specific gnuty.

'he agreement between the estimates of specific gravity of the
two lots by the two methods ere so good that it is justifiable to list
the following results without specifying the method by which the deter-
mination was made.




Table XXV. Specific Gravity of Oyster Shells from Various Sources.

Stoek

Shells
Specific Gravity

Bideford River
1. Aa\aes sh - 43" long) from mud bottom
3, sarsienie 1n 5 of weter
2.5 IR [ouha mant demn Bt
bottom nearer shore, water g desp
3. Floating tray No. 8 stock (13" long)
st Forbes area
4. Fixea summerged tray Mo. 15 stock
(2 - 3" long) Forbes
5. Clanas ¥i7i%amst crock tray stoox (13" long)
Bentinck cove tray stock (13" long)

Beaton & Simmons deep water lease off Curtain
Tatand (cantte)

Enmore tray reared (adults)

Tracadie, N.B,, adults

GQuoi c'est ga (Miramichi river) adults
YNeguac Beach stock (2} - 3" long)
Malagash, .

2.08
2.29
2.51
2.30
2.2
2.24

2.44
2.26
2,35
2.24
2.48
2.40
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& SECTION XIX
On_Shell Proportions end Shell=Liguor Content of Oysters
has often been stated that e low-quality oysters have

the other of sub-standard quality poor stock from the Forbes bed were
rishcd November 19 and subjected to various messurements in lots o
five each,

Befor cutting out the meats =n oyster knife vas ingerted
between the velves of each oyster in turn fer enough to pry them apart
slightly without cutting into body tissues. This allowed the shel
1liguor to drain into a vessel for measurement. The volume of the
meats was estimated to the nearest ml. by measurement in a 200 ml.
graduate

The results are summarized in Table XXVI. A comparison of
the records indicate:

quality oysters contain more shell liguor and less meat
(uel by voluma) per unu of shell capacity than high quality stock (9

+ Their shells hnve/a lower s aeiﬂc gravityz(b) a gremter shell
capecity por unit of Shell volume; (o) a greater shell capacity per
unit of total volume of the oyster.

The sbove records are in good agreement withfhose resorted uru
(Meot 1979, 1840 and 1941).
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XTI Shell properties of Cooper bed and Porbes bed oysters messured In lots of § each

e
P B v o s e s
e g T

1.
Coprotty o le-tl Honta i
: e . ¥
o =
£ &
£ 5
5o
£
Mown Value 58.8 .0 9.7 .3 a o om
Dor oyster
‘Parhes Bed Ovaters Yov, 1
o 1M e 218 5
5084 1000 047 B0 o6 @
T leec s o & )
f Fd 6e0 Bt 2 & B8
o7o.a 1m0 fom7 2.8 & a
o 3

Mean Velue 6.5 3.z 756 2.4 2.3 23 183 190 108
per oy
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were fatter and that Gownriver oysters were poor

i e
SECTION XX

The Autumn Fatness of Malpeque Oysters 1959-1943

s fall seversl fishernen reported that upriver oysters

judge the truth of this report conditlon tests eerb weds on samples

5f oysters from the Cooper bed, the Sand bed, Ellis cove bed, Beaton 4
mmons deep-water lease 57T Curteln Isiand and Brenton Clerk's ‘

lease

earlier years which heve sppesred in the writer's successive ennuel
manuseript reports to the Fi.

in Bentinck cove. The index values together with those for
sheries Research Board since 1938, ar

set forth in tableMXVII, A comperison of these supportsthe fallowing

conclusions ]
1. The Booper bed stock exhibits & raurkable mifornity throughnu
he yea:
25 Tus RamiRbourddi ox the Band Bed show o tnportant a1fference
in fatness in the autumns of 1942 and 1943.
2. Ellis cove oysters were fatter than they were in 1941,
4. "The Beaton and Simmons end Clark oysters were poor for bay
oysters and the single eerlier record (Medcof 1939) suggests 1
that 1020 vas & better yeer for fattening of bay oysters then
5. There seems to be some justificstion for the report referred b
above concerning the fainess of oysters in 1944, bup the differences |
e ot Gonaistant  hroughaut the Maipequs srea.
Teble XEVII. Autumn values for index of condition of Malpeque oysters
1929-1943, {
Area 1929 1940 1941 1942 1945
Cooper bed Nov. Oct. B Oct. ay
16 124 23 128 1 u7 18 128
July
9 m
Higher part  Dec. Nove Nov. Nov. Oct. 1
13 4 21 117 16 114 [} 126 il 128 ‘
R Nov.
29 19
Sand bed Bideford river Oct.
- 100 ‘
Nov. Nov. :
o % 10 9%
Bllis Cove Bideford River Nove. Nov. !
€ 62 10 AR
Beston & Stamons 1gazo in deep i
water of Curtain Tzl
FA e 199 Nov. {
15

Brenton Clark's lease in Bentinck Cove Nov, .‘
15

105" 8
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SECTION XXI

uly 29 random semples of oysters were fished with oyster
tongs !‘x-om A dor at uncDonud's point in the Wilmot river end at Coles'
WhGSF in tho Dunk river in Summerside herbour, B.E.l., at points thet
Hal not baes A1afuibed #ince Last yess by: the fisherasns Ths indlvigusl

ramic]
which ere all considered abnormal and have been presented either in this
or earlier revorts.

The size composition of these may be considered typical of
natural stocks that have maintained if not increesed their numbers in
spite of public fishing, It is seen to differ somewhat in the two
samples but in both it lacks the erratically unequal distribution that
characterizes the four populations referred to above which are considered
unsteble. The present observations, therefore, since they apply to
what is known to be a stable population, lend support to the earlier
conelusion that sreificisl culeurs methdds should be resorted to if
irots mith wmstable populations are to be Used Bost erficlently.

Tallle TXVEIT, Bigs-rreqnency Gistribution of oysters in random semples
ken during the survey of the Summerside herbour crea.

Length in mm. Dunk Wilmot Length in mm. Dunk  Wilmot
River River River  River
Frequencies Froquencies
0- 5 3 3 €5 - 7 5 14
5-10 WA - 75 3 14 j
10 - 15 15 1 75 - 80 5 22
15 - 20 12 10 80 - 85 5 22
20 - 25 1n L4 85~ 90 n 19
25 - 30 4 3 2 - 95 4 2
20 - 35 3 4 95 - 100 5 10
35 - 40 1 3 100 - 110 9 21 |
40 - 45 0 1 110 - 120 8 20
45 - 50 1 6 120 - 120 9
50 - 55 2 2 150 & ebove __12 _;;_
e - o 1 9 Totals 128 269
60 - 65 9 7




- 60 -
SECTION XXIT
Spavming of Oysters on the fialf-Shell

On June 28 a live oys\:er whose right valve had been carefully
removed so as to avoid damage all tissues exceyt the add\xcml' muscle
SE{OM Nave-an e 1o g e oot sa A Ras bodngin
Tn o shallow Gish of sea mater in the laboratory. [ts mesrs ws beating
regulerly, its cilisry currents vere strong end in general it seemed to be

ving formally, Approximately nelf an hour after it wes opened
began to s -1t w a male - contlnued spawning for a qusrter of
on houre Then other oysters Brought in st the sume tie Dutlert entive
in a similar vessel of sea water begen spawning & few minutes later. All
three proved to be males.

i sTedine or wpivning sefiutyy dry seporsed in
literacure Galtsoff 1938 a & b, Nelson 1922) but as far as the writer
1s aware no saventage has ben faken Of the e b process can
be studled after Temoval of the valve.
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Sectien XXIII
W
yas proposed o study fastors n.u. mpetfail
in Didetord river it using
in the Bras d'0r lakes (u.« x”’ & l’ul
unsatisfactory 1940)

also found. No. satisfactory substitute for tl‘
series of shells like those used in 1937 (Medeef l”"

Zecks

to be Frustisns; f¢ vas hoped that the sffects of
1ight intensities and possibly vind sction

it T Hinttoettte
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