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A number 18 mesh plankton net ‘was ' 1nv«riabxy usea for the
collection of larval samyless

Standard samples for lhe comparutive estimation of the
distribution of oyster larvae were prepared in the following manners.

«{Lk) <The proauct of & lO0-minute motor boat or dory tow was
strained through number S netting to eliminate the copepods and the
larger plankton., The filtrate was allowed to setile and the excess
sea water pipetted off to a standérd nelight of £ cm., in the jar, leav-
ing & residue of 8l c.c. 4csc. of formaldehyde were added to fix the
larvee in a 5% -solution of formalin. The jar was vigorously shaken
to distribute the larvae evenly. 1 cc of the contents constituted a
standrad samg le. FError in counts may be atr. ibuted to variation in
the speed oi the boats, variation in the thnickness of the glass on °
the bottom ol the Jar, ana to larvae clinging to strained out copepods
and to the sides of the Jar.

() 75 gallons of sea water, or 300 strokes of 1ift Jump
passpd through & plankton nel {rom a speciiic place at a specific
de.th, constituted a pump sample. Otandardization was accompiisned
by condensing the whole sample through settiement and decanting.  If
oyster larvie were nu .erous, the average nuuber in < or & cc. was
multiplied by the total number of cc. in the sample. If oyster
. larvee were scarce, the whole condinsed sample was examined. - Error
in counts may be atrributed to varlat:ons in the length and force of
the stroke of the 1ift pump anu the clinging oif the larvae to the
sides of the Jjar.

leec. Of a stanaard sample of & 10-minute boat tow equalled
approximately 5% ot the total count of a 7o-gallon pump sample.

Boat tows were taken at sHecific intervals from June 1o to
August 18 at Bentinck cove, Grand river and Bedeque bay by Fishery
Inspector H. V. Larr, and at Trout river, Foxley river and Conway
Narrows by kishery Inspcoctor L. J. Mur.ny. Boats tows were taken at
2001 and at the stage previous to July 7, at which time pump samples
were started and continued to August xOth.

" Ba PREDICTIONG.

Location. ' Predictions were made for the following
locallitiess Landing stuge at Biological stetion, station 2001, Trout
river $w1lliam's cove), Brownts creek, Schooner creek, Shi yard creek,
West of Grand river bridge, Nebraska creek, Bentinck cove (Inman bed,
Clarkt!s creek, Carr's red, and Beaton's creek), Waite$s creek, Barbera
welt river, Curtain island, Conway narrows (Suith's area),Foxley river
(McDoneld!s creek), Bedegue bay (Dunk river, Wilmot oridge and Eedeque
whar(). ‘
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u Each locallity will be dealt with in turn giving, where date
are available, temperature graphs, salinity, gonad indications, size
- freéequency analyses, brood numbers and date of calculated spatfall. :
The stetions are indicated on the accompanying map (figure 1) and &
summary of the data will be found in tabie I.

" Predictions. (1) Landing,stggg of Biolqg;cal station,

Gonad indications.  Examinat on of 10 adult oysters on
June 13, showed maturity ol the majority of the egys anc sperus
with indication ot very little spawning havlns taken place
previous to that date. ;

Male ; : ) Feamale
l. active 4 active e Ty ' 1l mature
c.active 5 active £jis : )2 < mature
o active: 6 active ; o fairly mature

7 active

; On June g8, 7 oyster: ifrom Totten bed showeu the foliowing
- conditions.

Hale | Feuale
‘-ui., spent " Da i Spent» 1. nearly spent
R spent <« nearly spent

spent ey
: Se nearly=spent

The first major Spawning had thus taken place between the
dates of June ldthaand ~8th.

; Tewperature ;g%icatiogs, A graph of" the teuperatures at
the end o1l the land stage in degrees Ceniigrade may be found in
figure Z. June 1, 10 and 14 show rises above the spawning threshold.
On June 1 the eggs and sperms were immature, Lhe bottom temperature
too far below the x0° line and the duration of the surface rise too
short to be significant as & spawning date. On June 10 there is a
probable spawning indication. The water temperature from June 14 to

July 1, and from July 7 to August z4; presents at all times conditions

{favourable for spawning.

j alyses. btraignht- hlnae oyster larvae were
first recogn'ze the water on June <l. They had then reached the
"height of about 100. Size-frequency tables were first prepared on
June 30 when easily identified umbo oysters were present. Graphs
representing the size-frequencles or the larval population at stated
intervals throughout the summer, with the existent hydrographic con-
ditions, are given in black in figure 8. Having obtain:d the height



measurements ol the modal group and the average surface temperatur:
during its pre-existing larval period, the remaining nuw cr of Iree
swimiing days of that group cnd at that temperature, were estimated
. frou the growth curves compiled by Drs J. C. Medcof in 1936=57.

Dates of Predictions. Prediction dates are given in the =
summary of predictions in table l. A musscl sel was expected between

oyster broods 1 and 2. Thus the . utting out of oyster cultch was
not encourdged until just before July l4th.

(k) btation £001. Gonad indications and hydrographic con-
ditions at station <001l were assumed in the calculation of prediction
dates to be similar to those at the stage. The average teuperature
at 2001 however, wuust have surpassed that of the deeper adjoining
waters, for oyster broods were in advance about one day of those at
the steage. :

/ The size-frequency distribution analyses are found in
figure &, coloured red, &nd tihe actual prediction dates in tlable I.
The frequency oi the modal group under examination referred to in
colu n 6, table 1, is coumpared wit:. the figure 20, or the total
frequency of oyster larvee at the stage at its maximum point. This
figure was taken from & lec. standard sample prepared from a tow
eontaining the greatest number of larvae at the time predictions for
the rirst major set were being made, Later in tné progress of the
sarne set and later in the season, upon (wo occasions, probsably under
more lavourable hydrographic conditions for taking sauples, the station
standard sample exceeded the ligure tuken &s its own maximal [requedcys
The original figure was, hLowever, retained in the comparison of larval
frequencies with other tow statlions.

(8) Irout river (William's cove). No adult oysters from
Trout river were at any time cxamined for gonad maturity. Temperature
graphs are presented for Trout river in figure 4. By comparing the
temperatures for each localit; with the temperaiure at the stage on
corres onding days, a mean tempexacure diflerence between that local-
ity and the stege was obtained. When in the prediction of sets the
temperature on a particular date was necessary, and was not available
from the records of that tow station it wes thus estimated from the
stage observations by using this mean temperalure difference. Trout
river was calculated to have & M. T. Ds oI -0.5°C or 0.5° lower than
the stage. A report of irequency height measurements 1or eacn
locality is given in table 1I, and the prediction dates deducted rrom
this data in table I.

(4) Brown's %reek (pave gtro man's Area). One tow only
was collected at Brown'!s creek, eliminating e possibility of
temperature graghs and making the temperature indications on whiech the
predictions were based on approximation only. M. T« De =R.5°C. This
Llow comparison with stage temperatures is paralleled by the longer
larval period ﬂound here -£8 to 80 days.
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(5) Schooner creek. The M. Tv D. = -2,4°C, Similer con-
ditions to the neIgESorTng water of Brown's creek are observed here
with the larval period extending frox £8 to &9 days.

(6) shipyard creek. The only tow from Shipyard creek
examined showed too few larvae to make & definite prediction of sets.
Some seltlement was indlicated on July 16, M. T..De © O or the saune
as the stage (figure 6).

: (7) West of Grand river bridges’ Me Ts ¥, © =0,6°C. or the
same as was fo.na for Nebraska creek in Grand river (figure 6). %he
low number of larvae made the prediction probably unreliable. :

(8) Nebraska creek. ZLemperatures are found on figure 6
with a Ms 'Ts D. of =0.5°C. The first major set was gredicted for
July 14 or the same as the stage.

(8) Bentinck cove (Inwan bed). Tows frow points both
east and west Of Lnman beqd were exasined. The uydrog.aphic conditions
‘and brood ages &t the two locaiities were similar but at west of
Inman bed there was & iower number of larvae, so predictions are
tabulated on the basls of east of Inan beds The M. 1. Ds @ =l.2°C.
which &accounts somewhat for the scarcity of larvae in the water up
to July 19, preventing the prediction oi sets. OSee rigure 5 for o
temperature ddata. The occasional occurrence ol older umbo stages at
an earliler date wnhich corresponded with the age group al the stage,
‘suggesls the proximity of sihallower waters where limited awounts of
spawning took place. Larvee at Tiuman bed lincreased in freyueucy &s
the season advanced and on July 19 it 'is interesting to note that
both the wodal groups anu the total larval content exceeded tuose
of the stage al any time during the summer. Broous al Inman bed
were not so cleariy defined as at other stations. The prediction
made on July 19 was for the ocecurrence of spatiall starting July 20
and continuing 1n & constant number unt;l July g4.

-(10) Clark!s creek. The tows examinea JossesSed too few
larvae for satisfactory predictions. 'lemperature records were
identical with Inman bed and indicated siwilar larval conditions,

(1) garr' bed. Hydrograpinic conaltions at Carr's bed
agree wit: lnman bed and CLark'!'s creex at Bentinck cove.

- (12) Beaton's creek. s T. D. ® -l.2% s It 15 suggested
by the similarity of temperature records in the whole pentineck cove
area (figure 5) that conditions and thus the predictions would be
the same, with a representation more probuble of the small firct
sets in tne creeks.

(13) waite's creek. The only tow obtained from Waite's
creek examined on July 6 yield d no oyster larvae, - The temperature
at this tow station was 35.%2°C. lower than at the stage. 1t aight be
assumed from this fact that & later sample woula h&ve proved uore
typical.
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(14) Conway Narrows. Flgure 4 indicates & rapid res onse
of temperature to chenge ol atmospheriec conditions and & M« T+ De
of -0,7°C. Tows of July 6 and L4 were unsultable for accurate
prediction, while on July <9 an immediate set was indic.ted whieh
would extend in diminished numbers over a period of one week with
very few younger larvae to aevelop af'ter that.

(15) roxley river (McDonald'!s rreek). Adult oysters
examined on June < howed mature eggs &and sperms in the following
- proportions,

Female. Male.
1. mature, slightly spent. 1. meture, active, no spawning
Z. Some spawning. <+« not very active.
b+ ¢ spent. e 3. some spawning.
4, slight spawning. 4, very little spawning.

A certalin amount of spawnlung could taus have Laken place
previous to June <l. The temperatures are represented in figure 4
with a . T. Ds of =1.%°Cs MoOode set occurred on July 15-16 and 9.

(16) Barvara Weit river. Adult oysters exasired on
June 22 showed the tol lowinb conaitionss

Female Hale
1. % spent. - ; L.% spent. 3. 3 spent.
K+ & spent. 4, some spawning.

spawning had thus taken place prevdous to June £d. #M. T. D.
® -0.1°C, which is very little lower than at the stage (figure €).

(17) Curtain island. No hydrograpiilc data were avallable
from Curtain 1sland making the prediction for July 18 an assumption
only. Lervae ocecurred in 10% ol the stage [requency.

(18,19, x.O) % river, Wiluwot bridge and Wharf at
McDonald's point.). S at these three localities were very nearly
identical altnough there were siight variations in temperature.

MeDonald's  point wharf, M.T.D. ® -1,0°C.

Durlk I‘iVBI‘, Ao To bo"‘ “O éOCo

Wilmot bridge, MiTeDe = =0.1°C,

Although these temperatures are shown to be only slightly
lower than at the stage, the adult oysters indicated only very slight
spawning before -July 1l. July 7 tows showed no oyster larVae whatso=-
~ever and very few bivalves of any kind. .

July 11 adult oyster exaanination.

Femele. ; Malé.
1. mature, no spawning. ls mature, no spawning.
e 10 Spawning. e 0O Spawning.
S+ SOme Spawning. Se SOme spawning.

4, 1ittle spawning.
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On July 19‘;he-oysters were abougﬁhalr spawned.

Female. | ' i !ale._v
S ¢ spent. 2. % spent.

No set was predicted before July 30 and tie
occurred on August 4.

%ummarx. It may be noted from this account

major set

of conditions

~and- predictions at the various localities that all the tow stdtions
showed lower temperature averages than at the stage, with the
exception of station 0Ol where advance brood mauturlty indicated

higher temperatures.

No oyster larvae were gresent in the tows of the ﬁortn

shore stations atter August 1l.
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The experimental spat collectors used at rirst were
cardboard rectangles of a consistent 84 s%uare Cie biae, cut from
the flat pleces placed between egg crate fillers and dipped in
cement. ‘'They were supported by wooden clamps on a Tigld steel
rod whileh was hung from the floor of the stage with the lower
end sunk into the mud. An elastic band held the clampy together
at 1its free end. At hall tide the top collector was lk inches out
of the water. Four other collectors were placed at intervals of
18 1nches down tue steel rod reaching a depth of 60 inches or
about 6 inches from the bottom.

At station dOOl the saue collectors were used but their
support consisted of clothes pins soldered to a number o wire,
welghed down with a stone aand attached to the yard arm of a
stationary yole.

At the peak of the first set it was found that althnugh
these cardboard squares caught Mytilus, umya and Teredo in alundance,
oyster larvae did not attach themselves to the unprolected surfaces,
in numbers proportionate to those settling on the commercial
collectors. Squares of commercial collectors were therefore cut and
attached to the clamps in sSuch a way that there were two verticad
sides &and a horizontal surface between theu. 'This protecled horizon-
tal surface presented the area which was examined.

Tables 11l &and IV give the spatfall at the sStage and at
2001 as discerned from the experimental .collectors. Indication is made
of any deviation Irom the habitual daily examination and count and
of the change from recéangle s uuares to the commercial collector
blocks, A week'!s comparison of the mative efficiency oi vertical
and horizontal surfaces for the collection ot spat is recorded with
z001 data. The superiority of the horizontal survaces is noted on
each day and on June £8 in particular. August L proves an exception
when the vertical collector count wus & and the horizontal U. The
success or the commercial blocks 1n comparison with the cardboard
rectaniles may be reed n the greater nunbers of spat which setlled
after the change was made even though the heaviebt set of the season
was Lhen over.

B. COMMEHCIAL COLLECIOKS.

Counts were made of representative vortions of commercial
collectors {from various localities on verious dules, record of which
is tound in table V. . NO comparative examination,of the distribution
of sets at varlous yoints in one inlel have been made.
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A good set in all sreas has been indicated while some floats had
settlement too high to prove beneficial to good growth., The con-
sistent ligh temperatures which occurred this summer have given
‘the larvee all Pavourable chances or jood and steady growth with
little retardation through cold weatner conditions.‘ ;
v These same fagh temperatures may «lso be res.onsible
for keeping the larvae 1n the upper regions of the water and in -
contaet with the collectors, instead of inactive near the bottom.
‘This assumpti n 1s strengthened b an obsersmgtion related by mr.
H. B. rorbes. mAlt-ough the set of 1937 wes amall ih comparision
with that recorded ftor this season, the natural set on the bottom
~and on oyster ‘beds was exccedingly goodn, :

comparisons made between ceAeﬁt~coated ey crate fillers
and tar—coated egg crate fillers showed a spat eollection of
6,976 on cemented fillers against 840 on the aar«coated.

: Unlesa otherwise indicated, coilecmor sSail les were taken
from both top and bottom ‘collectors of eacu bundle znd from the
following sectiom o1 the collector. norizontals: & ®&d. from the
. Yert side and fourth down from the to, or up from the bottom. '
 Vertical: o rd. from the right hand side and o rd. down from the
top of the upper coilector and & rd. up irom the bottom of the
: Lower coLleetcr. bl
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Ubservations on'nivalﬁés other than Qysters.

A. OCCURHENCE AT 10w STALIONS OF LhRVAS'OF wiTiuls, AYA, LBKEDO AND

The information obtained on these orgaanisws from tiie notes
made et the tlme of examination of tows for oyster lcivae isi
presented in table VI. ©Stal on <00l &appears Lo be more advanced
in age groups of all four bivalves and the stage a day or so later.
un August L at roxley river there were observed larvae strange to
. the tows of this season. ihey were then in the uubo stage and z08u
in length and 188u in height, ebout the same size as the wussel
larvae of that stage but of different shape and of a pale pinxish
yellow colour. <They were also notlced &t £00l and Inmén bed at
the same time. At the stage around aAugust 10 they consfituted -
approximately 75% oif the bivalve population. nNO unknown bivalives
settled out on the collectors at any ULime which corresponded in
siae to these molluscs.,

Be SEIILEWENT OF OHGANIuMe Qi LuhN ng’ LhiE.

: g% experimenta collectorb. Record weas kept irom the
experimenta ectors at the stege of Mytilus, mya and Teredo.
‘fhere also aypeared about July 6, & bivalve wnichh has not as yet
been identified, but which settle in such large proportions that a
record was kept in the possibility thet it would be of interest
after identification. 1he recorded obsecrvations are given in
table VII..

) 1he largest mussel set of the season was in process on
June & when counts were first begun. oucceeding and sualler sets
occurred on June &5, 26, &9 and July l4. vThe eigh. mussels found
at 60 inches on July £0 were &ll past the newly setlled stage with
well defined dissoconcii shell. rrom July ix to August lo, when
examinations were sto.ped Yor the season, no mussels were found on
the colléctors although straight hinge and uubo stages eppeered in
the tows 1rom august L ana forward in zbou. z0% of the major brood.

settlement of clams occurred on June ki, «d, 40, July 6,
14 and 13 with diminution of numbers trom July 19 to &6. ostraight='
hinged larvae were observed on August 6, ahd later, the umbo steges.
Oon July lo at 2001 it was noted that there were 16 mya at 48
inches, top of the collector in comparison with 8 at the stage,
total count.

Teredo settled in largpe numbers, with a mdximum of 1
per square em., on the experimentsl collectors praciically all in
the holxows of the cement and in the shadow of the wooden clamp.
rrom June £k to July &6 there seemed to be & continual set with
the peak on July 1l&-13, ‘rrom June ££ to August 18 no settled ;
Teredo are recorded but straight-hinged and uubo stages represented
" 75% of the bivalve population in the pum, samples.
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' Venus were first observed om July 14 as part of the
ca;lector o.ulation. Very few attached tnemoelveg during ghe
‘summer, a g hougin & similerliy shaped but smaller-sized wivalve
'appeared in greuter nu.bers and at the same time, Some of those'
‘recorded as quahaugs may thus belong to this group. Sexm It is
. p0ssible that they may be Callocardla.

: “#ollusecs other than oysters seemed to settie quite .
often in groups, perha.s 10 in & clump «nd once 40 iytilus were
found congested in sbout 1 square cm. surface Besides this
clumping on ogen smooth surfaces, holes in the cement seem to
atteact congregations of bivalves, although eddies or tidal
currents are probably in this case resHOnsible for sweeping thenm
into these negressions.

On Comuercial Collectors.. Notes on occurrence of biv&lves
other than oysters are recorded, where observations were made, with
the data on comumercial collectors used in experiments ou vertieal .
distribution, current, and foulins. ¢
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This entailed an invebtigatlon of possible factors
influenecing the position of oyster larvae in the water. The
experiment consisted mainly of a series of 7S-gallon pump samples
-taken at the end of ‘the landing stage at three uepths, 6 Inches
below the surface, half the depth at that time, and 6 inches from
the bottom. pamples were taken every three hours for £7 hours. The
data are given in table VIII.

, Any inferences which could be made from the data cannct
be considered conclusive for two reasons. The samples were taken
at exactly the time when the larvae were normally settling out of
the water regardless of hydrographlec conditions and, secondly, the
experiment would have to be repeated many times in order to
attribute any one of the many variations to any particular irfluence.
To supplement this experiment a study of the periodic larval samples
was made and the observations relative to the subject included here.

LLOCUSOLUN.

ht. By comparing the relativa numbers of larvae found
at the surlface, centre and bottom from tabie VIII, it may be noted
that the larvae in the middle of the day when the light is strongest
are at & maximum at the central depth, during the morning and early
.evening at a maximum at the surface, and at night it varies. At
9 p.m, on July 14 & marked decrease in the actual numbers continues
until ¢ p.m. July 15th, with the exception of surface at & a.m.
Settlement of larvee is probably responsible for the decrease and .
it may be argued that the increase at o p.u. cannot be attributed .
to a phototropism but that it is due to the &appearance of newly
developed umbo larvae.

xemgerature. The same larval distribution results may
- Just as logic y be correlated witn an optimum temperature require-
ment for larvae. The sudden and single increase in surface
distribution at & a.m. cannot be explained by either of these factors.,
From an . xamination, however, of the percentage of larvae in the
water under the various hydrograpiic conditions of the sumuer, o
correlation could be noticed between temperature and frequency. The
suggestion which has been made concerning the increased activity of
larvae as the temperature rises is disputed in flgure & by the fact
that tihe two tows with umost larvae were collected on days recording
temperatures below £0°C. On these two days, to supplement the next
papagraph, it is to be noted that there was only & siight N.E. wind.
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Wind. In the worning oif July 14 a Iresh southwest wind
arose and continued until morning, meking & third factor to which

+ disappearance ol igpvae uay be attributed. That wind hus an effect

u on distribution‘is emphasized by counts made ai the stage before,
inmediately alter, and two days after a southwest : 75

July 8-me—mmm= --5tage Surface. lél larfae per/sallon
July ll-—-s ----- Stuge Surface. < n " ﬂ
5 , at 4 ft. &7 n n n
July lc—- -Stage Surfuace. <08 n n n
At 4 It, 1370 " " "

, At 2001 this phenomona may abain be noted, except that nd
sample was taken on July lZ as check.

July 7 ===-=w---g001 Surface. 187 larvae per 7b 331
At 4 It. 810 n
July ll-e=e—e==ee=2001 Surface. LT | ﬂ ﬂ ﬁ

A4 Dby 40 MR B W

: Again the inference is weakened by the same possibliily
of the July 8 set and the growth of young larvae to the uubg and
meusurable stage. Examination of figure 2 shows the disappearance
of larvae upon the occurrence of "fresli'southwest winds" on July &, 14
16, £8, and 29. The prevailing blows this sumuer have been scuth-
westerly. At dates where the Llarval counts are high the hydrographic
records show Mmoderate winds", The problem is presented as to where
the larvae go during these adverse conaltions, only to return when
the conditions are moderated.

.~ Pump samples taken 6 inches i{row the bottom show no increase
in counts at times of adverse conditions of wind or temgerature.
Investigations should be carried out on the distribution of larvae
and zges of larvae on the actual mud bottom. : .

_ Tide. Comparisons of neap, spring, &nd average tides
revellea no variation: in larvel distribution wiich could not Le as
well attributed to other influempess.

B. JVERTICAL DESTRIFUTION _OF SETS.

(1) Parallel with the three-hourly puup sauyles taken on
July 14-15 record was kept ol the spat fall during those periods. &
slight correlation between tue two way be noted but nothing con- .
clusive could be found. It should be noted that in this experiment
the cardboa.< squares were veing used for tiie collection of spat.
The inefficiency of these ex osed surfaces, as it was later proved,
for the holaing of spat makes it impossible to consider these
results representative of the conditions at that time.

i (£) On July 13 a series of coumlercial collectors were”ﬁung
vertically with about €6 inches between thew, at stalion <003, in water

i
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of a depth of awbout 1k feet. On'July <d samples were taken in the
same manner as described in Part £, section x. The record is given
- in table IX. The bunéles ere hanging lengthwise with the float

~or with the vertical sides against the current. A similar series
wes hung at 200L, Here the water was only 6 feet deep allow

. for two bundles in the series. The cureent was running through the
collectors. At both stations an increase ln the settlement of

8pat wés found with depth. At 2008 this increase is represented

by the figures at <005, to 30, bottom £94 and at 2001 by to. 0,

anc bottom 18, The horizontal surfaces were observed to have a

“wgreater settlement than the verticali surfaces. The upper surface

of the upper horizontal an the lower surface of the lower
horizontal yielded the greatest counis widle little difference or
consistericy was observed in tuae vertical surfaces of the saie

* bundle., A great many of the samples had a whitish yellow deposit

on its surface. This could be soaskes off and collected in a viai.
Very marked was the superior set at <006 over 200l. In addition -

* to the fact that there were simply more larvae at 2008, this

wight be explained by the set at Z00l. coming one day «arlier than
‘&t 20038, thus perhaps partially missing the collectors put out
there.

It is most unfortunate that the bundles were hung in
diiferent directions in relation to the cureent for it is very
probable tids influenced the results, although this does not
explain the scarcity ol set at <00l for there the bundles were
against the cureent or in the wost advantageous position.

C. EOULING.

1., JVertical distribution of fouling. " Two series of
collectors sindlar to those .ut out for vertical distribution of ;
sets were placed at L00l and <005 on July O. On July 1 they were
téken up &nd hung on the surface. A control for tue variation of
sets adcording to the position on the float was arranged.

The maximum height of spat settled on any collector in
the experiment on vertical distribution of sets (see B above) at
%001 was &.0 units and at 2005, & units. One unit ® 501 .icrous.

. Thus in the counts made in those stations for the vertical dis-
gribution of fouling, all spat larger than these units were
rejected as having settled before July 13.  These bundles were all
hanging parallel witu the float or with the vertical ends into the
currents. ; , ;

Table X glves the counts and the controls for both stations.
From these data it may be noted that those bundles which hung the
deepest have the largest collections of spat and that lncrease is
continuous from the surface to that depth. It Light be assumed
then, that the optimal setting conditions are directly proportional
- to the depth and independent of occurreince of larvae., But one result
~cannot be considered definite, especially without the consideration
of other variants, By visual inspection fouling is uore intensive.
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on the upper surfaces ol the horlzontals tham on the lower, and
coincident with this, the set is greater on the upper than the
lower. It is also evident that the sets recorded on collectors
previously fouled exceed the sets obtained in the experimuent on
vertical distribution of sets (B above) where they were put out
fresh directly before the set. Il would &, pear that there is an
advantuge in the fouling. Yet what then is the factor of variance
with depth? At station 001, however, the bottom of No. &£
~collector showed an increase of tne bottom surface over the upper,
and 1t was also noted that these bundles were more silty than the
others.

: Eighty=five yercent of the figures obtained were of

spat near the border line of .5 units and & units which were the
heights of the larg:st spat in experiment B. The results way thus

be inaccurate as to the adual count, due to the error in measure-
ment, but the fact that there is such & small percentage of the

later .roods on the collectors is significant in a fouling experiment.

The vertical sides disclosed a superior set on the surfaces
facing down the float or away from the anchor. .The float was free
to swing with the curnent. :

’ £. Surface foullgg in relatio to time. A one-puncheon
float at 2001 was hung with the collectors in the positions indicated
in the accompanying illustration &and in the following proportionss
July 9, 24 collectors; July 9, «o6 collectors; and July 13, <o
collectors.

The vertical sides of the collecors were gointing into
the current. Samples lor exanination were taken on July <4 from
one end of the float only, the end nearest the mooring. w~ince the
experiment was concerued only with & set whick affected the three
groups simultaneously, spat lar.er than & units in length were
rejected in bundles put out om July 5 and 9 as having settled before
July 15 when the last group were placed in the water.. Conclusions
drawn {rou the data in Lable XL are as follows. ;

(1) Fewest: spat settled on the experiuwental collectors
whicn were put out immediately before the set of July lo~-14.,

(2) Most spat settled on colledors put out on July 9, or
5 days before the set of July 1.

(c) The number of spat settling on collectors put out 9
days before the set of July 14 exceeded the number settling on
collectors put out July 14 but was excelled by those of Juliy 9.

2 Bundles gut out 2 days before the set showed a number
of spat on the top of the upper horizontals ana the bottom of the
lower horizontals. Bundles put out 5 days before the set

showed an excéss of spat on the lower surfaces of Loth norizohtals
over the upper surfaces. Bundles put out 1mmediately before the set

showed an excess of both lower surfeces over tihe upper.
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: . (5) Vettical surfaces which were down float from the
current showed more spat th&n those surfaces whiclh were against
the current.

(6) & deposit of whitish yellow substance was found on.
85% of the collectors put out immediately before the set of July l1l4.
There was a decrease in the number fouled in this way on those
collectors out 9 days before July l4. Where this deposit (termed
X deposit, because its charecter is unknown) is found, a very
‘marked decrease in the number of spat prevails.

i (7) On collectors put out 9 days before the set, the upper
,horizontals possessed spat which were 80% of the day before set
(July £3) while only 10% were on the border line of & units or of
the July 14 set. On the lower surfaces of the horizontéals they
" were nearly all on the border line of & units. !

(8) Collectors put out 5 days before ‘the set showed the
saue conditions as (6) but not to such & great extent.

(9) On eollectors put out July 15 the spat were all small
Or young, mostly of the day belore, some o days old, 4 spat over
& units and one on the border of & units. This held for tops,
bottoms or verticals.

(10) Fouling seemed concerned mostly with silt and X
deposit., Algae did not appear this year to be & limiting factor
except on ome collector No. bg of July 5.

(11) Bryozoans became more serious as the season advanced,
sometimes spreading over the whole surface of a horizontal or vertical
side. No larvae were observed to settle on top of & bryozoan or to
survive 1f they were covered. Bryozoans do not seem to readily
surround & spat after 1t has reached & two weeks growth.

(12) The vertical sides of a gollector remain more free
from silt t .an do the upyer horizontals.

1!21&1&9&‘QL.22&I££&h.&££§1&‘léé.éiﬁahh.hﬂﬂuhh

Because 0 the observation that the majority of bundles
‘showed the greater number of spat on the top surfaces of the upper
collectors and the bottom surfaces of the bottom collectors, complete
rows of horizontals were taken on August 18 and examined for the
transition of spat intensity. As a comparison the vertical surfaces
were cxamined 1u the saue manner., With the neked eye & count was
made of the visible spat on adjoining horizontals in tie vertical
series and of the adjoining verticals in the nhorizontal series, thus
giving a rough picture of the transition of spat down the bundle
and across the bundle on both surfaces.
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: Data obtained may be found in table XiI. There appears
to be no great consistency in the results. The surface on which
the first set of the season occurs dominates eventually the position

of the catch on the collector. The large ones will crowd out the
smaller ones even though the total count 1s not the greatest on
that surface. Thus the counts ol the visible spat are the ecounts
. of the first sets regardless of the numbers which could have
settled since that time.

In the horizontal series, there is & uinority of set in
the centres of the collectors, the ends of the upper and the top
of the lower collector., The bottom of the upper collector has a
higher count than the top of either the upper or lower, and the
bottom of the lower has the highest of any position in the bundle.

In the vertical series, the down-streau surfeaces exceed
the counts on the top and bottom of both collectors, while in the
centre, the up-stiream surfaces exceed the down. The up-stream
counts of the bottom collector are greater than the up-stream of
the top collector, and the down-streaw counts ol the top collector
are greater than the down-streau of the bottom.

6., Effect of current direction on tue intensity of :
spatfell. This experiment entailea the examination of tarree boards
arranged at verious angles in relation to the tidal currents, aand
exposed to spat fall east of the stage [rom July 1l to August 4.
These boards were supported on horizontal cross Uars between two
upright poles, or &8s in the case ol the drd, 45h, and 5th parts of
. the experiment, on single vertical poles sunk in tihe mud.

Exact counis were mace and averages laken of ilwo unit
representaetive dreas on the experiumental surface of eaen board.
The resulis are summarized in table XIII.

# Notations of the proportions of predouminant spat lengths
of these areas are included. On many of the boards spat settleuwent
dppeared to predominate along the smooth cepression beside the grain
showing on the roughly planed boards. In adaition, the more silty
sldes of the bourds showed & majority of wortality among the newly
settled bivalves, and unlike any condition on other spat collectors,
these bivalves when dead, appeared chalky white and calcified.
Couparative observations were thus made on both the experimental
surfaces and the under surfaces next the supporting poles, conceri-
ing silt deposit, degrees ol calcliied bivalves, and percentage of
set along the wood gralald

5 Conclusions: (1) opat prefer the down-stream surface of
a collector. To supplesent this, reference may be made here to
table IV where the predouinance of spat on the down-streaum portion
of the verticals of Lhe experimental collectors may be noted. An
examination was also uwade ol seffereal painted boards used in Teredo
experiments.

Down stream surface.

e

1-85 'incheé =4 sﬁat'per'square inch. ‘
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Down stream surface.

1- 83 inches = 4 Spat per square 1ncn.
"

. 8g-1T% neooo= 28
185-19 U '--=‘.0 LS ol o "o
193-403 n 13 - » i W n

feet 5 inches ~ < ‘cet 6 inches = 3z spet per square 1nch.
2 feet 16 inches -~ & feet 1l Bnches = 1 spat per square inche

On the up-stream surface there were &0 spat on the whole
board, 16 of which were on the bottom 6 inehes. Aside frow the
slgniflcance of this in & current experiment it is interesting in
connection with the vertical distribution of sets in No. &, Part 4.
In all the experiments where counts were taken of vertical surfaces

& eertain amount of consistent variation between the two sides is -

. noticeable, but there the collectors are supported by floats which
may swing with the current, this awount of variation is lessened.

An exception to this is teble XII, where Lhe examination was made
late in the season and perhaps allowing for the position of the
earlier sets to predominate the survival of the summer?s catch. But
why wouldn't the first oets respond to thds 1avoritiam of down-
streai surf aces?

() ore bp&t settled on surfaces facing the station
shore (south) than the op.osite siore. In experiment No. 4, and by
visible spat inspection of coummercial collectors it was notec that
the edges of verticals nearest the station shore showed the greatest
set.

(3) Depth of the surfece examined inlluences and confuses
the results of the experiment, giving greater counts on one end of
tne board than on the other and irrespective of gOSltion in relation
to current. .

(4) The extent of silt degosit 1s proportional to the degree
of set and the degree of calcification of the bivalves.

(5) In connection with & current exyeriment attention
should be drawn to table V where counts made at Z001 from floatl C.M«0.
with the curren ng through the collectors gave 6,888 spat per
collector, whil e current against the sides there were 0,04,
Also at 2003 with current running though there were 11, 765 spat
per collector and with current &against sides 5,176.
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Set predictions et tow statiomns.

660 b
: Modatl compa- Av.tenmp. Length of
Date of) Temperature Height of rison with - frouw Prediction free-
Locality examin— Indications moaal group Brood total at . probable . date swimming
ation 4 (wicrons) stege at max, spawning period
"~ Date Tenp«(°C) % (°C) days
Stage July 4 June .10 20.7 =T Ro. 1 S B 20.1" July 8 28
Stage July 4 Junie 17 &2.5 isl RNo. ‘& 17.7 <l.4 July 14 e
Stage July 12 Juiy 18 20.1 <01 No. 3 1.0 £Li0:. July ‘15" AP
stage ; July 128 June £1 Z1l.2 =26 No.4& 11.0 X0 . July 18, 27, 5
Stage July 19 " July 7 202 148 Wivh i T TeE £ie # Ao JURES ol o N Da
- 2001 July 5 June 9-10 20.7 311 o g O 9.0 £0.1 July -7 2%
‘2001 July 5 June 15 ' 2&.3 SO% - Row. B 1%.0 \ £0.% July 15-13 &7
=001 G July 18 July - 2 19,8 1856 . No. & TeT 0.6 July Z8 <6
2001 July 18  July 6 . 19.0 134 &« No. 4 0.0 : £2.8 July:30 =4
Trout river July -5 June 10 18.9 . k46 No., 1 S8 19.6 July 8 =9
- Trout river July..» “June TT.. Bli6 174 No. & 16.6 £0.8 July 14-15 - 28
Trout river July 28 July 7 »°18.8 340 NO. B 5.5 &l.9 July 31 <4
Conway Narrows July 6 . June £1 &0.5 14z BoJE 7 " 34P 200 July 10 =7
Conway Narrows July £ July 7 £0.0 337 Ko. & 8.0 Bl 7 July 30 + 83
_Brown's creek July 13 = Junelf-17 £C.0 =85 N G 8. 180 July .15 ¢9—30
‘Brown's creek July 13 June £0 @ 18.Z £59 No. & 6.6 18.4 July 17 =8
Schooner creek July 13 June 17 0.6 £80, Nos' 1l 10.0 191 July 15~ z9
Sechooner creek July 18 ~June 20 18.3 £59 Ro. 2 5«8 19+56 July 17 =8
Shipyard creek July 4 @ June &  &£8.1° 14k No. 1 Sed £2.0 July 16 4
West of Grand ;
river bridge July 7 June 17  £1l.6 =0% RO« 1 Sed <0.6 July 16 <8
West of Grand
river bridge July 19 June 22 £1.6 357 No. &£ S.3 2047 July 20 27
Nebraska creek July 7 June 16 2210 207 No. 1 8.0 <0.6 July 14 £8
. Nebraska creek July 19 June 28  £1.8 850 Ho, & Se5 20.7 July 19-20  26-£7



TABLE I. (Continued)

'Prediction

153

, JHeight of Modal compa- Av.tenp. Length ol
 Loecality Date oX Temperature MoOdal £I'olly Brood rison with Irom date free-
exa il- Indications (Mficdrons) total at probable swimuing
ation : S stage at max. spawning périod
Date Temp. (°C) ‘ Date aays
Bentinek cove ,
Inuan B. July 14 ‘June 21 = 0.0 <908 Hoe 1 2.0 <0.0 July 17 &7
Inman B. July 18 . June «5-30x0.06 “Bk-oLU 2~o 15,0 “0e& July =0=z4& = &7+
Inuén B. Auge. & July 6-7 19.0 S37 NOo. 4-0 2.0 PASN Aug. 1-8 6+
iCarr's bed - . - July 14, June 16 zl.d oné Kow 1 Sed 13.8 July 14 =9
clark'!s creek July 7 June <2 20.5 155 No. 1 9 0.0 July & £8
Beaton's creek July 19 = June £5-30 £0.6 zsz-oGO NOo.2~5 . 8.0 0.2 July £0-&4 =T+
Barbara Weit July 4 . June 17  21.1 1381 No. 1 5.5 20:0 July 14 6
Curtain Island July 11 &18 July 18 2.
Foxley river July. 6  June <0 18.8 155 No. 1 4.0 2045 July 18 =8
Foxley river AW 3 ity 11. Rl.5 202 Nos 3 9.0 2l .8 huge 6 ) '
Dunk river July &0 July 6 1948 148 No. 1 3.0 2.0 July 20 <4
wilmot river  July 20  July € 18.2 148 . No. 1 5.0 2238 July 30 A
ﬂharf(Bedeque H)July e i Y g el §° FS 148 Ro. 1 il.1l 2l.4 July 30 24 <
Lug. & 'July 10 41 b < 337 No. -8 - 1646 LEE Aug. 4 4 \
n " " Aug. July 13 0.8 =68 No« O S PSP Auge S d
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Location Date Frequency of Height Measureuwents in wmierons and corres.onding wmicrometer units

3 ket il 2R SN VRSB S U ool o O B 8 B0 vae SRR Rk Rl 3
e s s P TR = N A6 R L R R N A R S S

(Micrometer unit 1.7 1.8 1e9 2 Lol S0 £00 204 BeD 2eBKeT £28 209 8 Sal 8.5 343 304 0D 506 8.7
Stage sgane U By 1 ke 4 8. %l 5 < ‘ 4 41 5] 7
Trout river

(Wms. Lane) July 5 X L RIS RS e S8 8 & g 2
Trout river :

(Wms.Lane) July 8 . ol 5 75 4 -3 .9 SR R
Brownt's creek July 13 . L < e & 1
Schooner creek July 13 5 ks 1 S 1 j 8 £ 4
Shipyard creek July 4 : = 1 1
west of Grand

river bridge July 4 1 ) Z
West of Grand

river bridge July 7 1 - ¥ B X
Nebraska creek July 4 B2 A At wall L el s 1 1
Nebraska creek July 7 4 o 5 S o 8 4
Nebraska creek July 1l i h 8
Bentinck cove ‘ : =
Inman pbed (E) July 4 io larvae

n " LT Yy Gt N n
T n AR 31 7 R 1 1 p ¥
Inmen bed (k) Juiy 11 i - B/
i3 - n (W) July 14 : ¢ Z 1
Clark's creex July 4 3
‘Clarkt's creek Juiy 7 < i x 1
Carrts bed July 7 ) i
carrt's bed July 14
Beatont's creek July 4 No larvae
Beatonts creek July 7 1 1 b 1
waite&s creek July 6 No larvae 4
Barbara wWeit July 4 £ ) ) 5 4 P 1
Curtain !sland July 1l 1 4
gonway Narrows July 6 - o o Tt 5 = &

" n. July 14 1 i 1 1
Foxley river July © & G 4 3 3 1 3

Fi R " July 14 1 2
Bedeque bay whari % 7
" " Dunk r.m 7
n n wilmwotg® 7 A
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, 1.6 157 1.8 1.9 2 5.1 208 £45 244 2.5 8.6 £,7 2,8 2.9 5:8.1 3.2.8.3 Zgh 5,igz.e

Nebraska creek - July 19 1 ; o 2011
Trout river July 29 ‘ , ! e . : § c 1 .
west of Urand Vi o3 | ; e VR : g 3
river oridge  July 19 : ; p ‘ b Ny % 2 -
Bentinck cove A Ve o ; . % ' ¢ jo : .

Inmen bed () July 19 3 ; LV 1 W 1 =1 ‘ig ‘1

lnman bed: (W) July 19 ' o4 S ol S fahia) ' g .

Inman bed (k) Aug. L i e S 10 ol a0 i
Conway Narrows JOLE RO falt Vo, R LRCEAN 4.0, 2 et “RE 1 ﬂg'
Foxley XM ver i sl Augs. " L. . 5 & .5 bl 2 3. % 4 £y
wilmot . bi'idge July =20 B 0D 3] 1 & 1
Degnk river 3" guly €0 ; . ;s 3 1 Wil
Bedeque whart  July %0 ‘3 5 %aln, RO T A 8 :
wharf . Buge B g 2 B R S - 158 M

g
LA



TABLE II. (CONEINULD)

% of

4ND corresponding icrometer units ‘ stageTiQe Time Weafhér
BoT 548 548 4 4i]l 40z 4.5 44 4.5 446 4T 448 48 5 5el 5.k Ded . Ded 945
. : £ |
< ) ) S < A ; c.a L F S.00pu.  Fresh sW
3 1 & & 1 1 - 3 5 %6 3°Re . 8.00 am ‘Mod.SW £0.
2 1 B £, £ 1 £ 4 1 28 5 Bs . 6.00 am  ModasW
x 3 © & X . L 16 He 6.00 am n n
4 o 6 4 $ kP 1 20X R TS 180 2 R. 6,00 am ®  w
W g GRS . 5 . 2 Ll B 1 4 3 72 HeF. 10.45'am Fresi SW
B - 1 : 32. . % Fe 2.00 pn Mods SW.< =
YA 1 18 g Fs . 9«00 am "W, . W ALy
1 6 3 Fe 900 am n ngge
: : v SUNRFS 9,30 am ik ®L T WIDle
1 558 3 Rag 6 A AR B e 70. 3 F., 8.000am - » 22
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Oyster sets on experimental collectors &t landing stage

uly . August
4. 8 & T mUAeg 31 lE_ 2m 3 T o0 & £ o4 oE op oG 24 5 g 8
T A Y W T W T R s R SRy ST N N . g
T | g g e c . Q0 © 00 0 & 0
at $:8: 1. % A0S . 1. 1 5 8B 88 & 0-2ho e yiRx B 30
Wi .88 0 0 O AWML B 0 D 1 %W 100 Jo 1Lio ' -. B WA N .g 0 g 3 8 8 8 g
g 5 42 0 @& B BUNEEE 1 11 9 @%% 099 1 A4 3Colo B1RINEA Y0 oo, 8
0 0 T 0 IRE & 0 1 3 3 € 3°°1d90 @ 0 %7ofo 1i%3 @ 3\- e 3 g9 A
i :
Wpth - 18" 0 0 0 @O @ 0 o ©. 0 0 ©® 0 VOO O & ik ' 3
som out : . e F . ’ . “ i A L °
at $ 0 0 ¢ WM. -9 0 O . @§'% 000 0 3 B3 2 € % r— 2 o
falf. 84 O © €@ "BES .0 ©'0 © 0 & B 009 A9 uw'p'e'B8 5 51 5648 8 J?g 3'l= .
Sde . 48 0 0 O BER4 o 0 0 0 2.3 000 8 % M 1 0 @ T 54814 31 o 1 1
66 0.8 0 & WD ® 1 1 1 4.8 BOoe I B 7T 3 5 ¢t 9NN 5 x & é
ytal 2 £ 4 4 6 11 1 4 9 20 9 6 400 6 5 28 5 5 32 S TAlENE0 43 10 5 7' B
'88€/51  o12 W12 25 .E5 «BT .35.06 .£5 .56 1.3 .56 .19 .25 0 0 .5725k £.8..5 .5 3.2 5.1,°.4 $.8°® 231 5 7.5 .7
irfece with greatest set : . 3 ; . -
I T - 4 3 -2 I I  « AR B B B b B B B S 3B B B B B
spth of 6m 60 4z 1zn 4zm  GR 6" GOm0 O 4&m 60 4&m 60M 60m t4n 60" GOn COMAM 6QugOM 60"  EOv za
reatest set. 60" 42n0 gr  GOn 4 :

< ————

’ Experimental collector - 1 side = 84 sq. om. |
Comsercial collector square - 1 side = 51 sq. €.
Comunerclal collector blocks

first used July xo-z4.




Comuerciat collectors, . side = Ol sq. Cui.
Commercial collector blocks f[irst

used July <l-zZ.

Qyster sets on experimental collectors at station £001
July 10 16 <1 25 =5 &0 August
s 9. 33 35 AR 3 N ¥ 4 &6 & Bk &
Top ¥rom ' UpDown U DU D UDLDHULUH U U HULAUD &
Depth 12 commercial 1 0 0 0 2 1 0 0- - 0 50 1-000000 0 0 1000000
at :
helt 3026 5 4 0 0 0 090 0 1 01 3 U 42 4-000000 4 3 8000000
tide 48 0 1. 2920 0 0 02 8 £ 291380 ~-0010080 6 6 8000000
66 C 0 Q@@ 1 0 00 2 4 25328 -008600016%231<010000
84 0 0 050 0 4 01 & 1617£16-~-0060001630625020111
Bottom , | ‘
Dep I8 O 1. 0950 1 8 © 17 0 8 0 0
at 0eT- -8 180 -T8E k0 0 18 0 =8 C o
half 48 9 B Q.84 0 1 © 15 0 40 0 V)
tide 66 P 2. R0 0 £ 0 20 0 60 0 4
84 P 0 0.32:-05 4 8 @ 2+ 0 8l 0 6
Total £15 13 16 ) € A f31 8 14 0O 18 80 84 - 0 108 g0 111 27 50 211 & K
’ w
Average/ 1656.5 .5 .06.6 .4 .2 1.1 .51.40 1.6 8 8.4 010.3 00 1l.1 £7.1 .30 .2l .*2.3 '
| | B ¢ B ' B "d WS
‘Mode 28 B BT RB B B B D Dw.stream Dw. Hor,. Hor. DW. Hor. § WwsB B B B
len4gngongang4n g4an gan B0n gon 4" O o4t 0 O &4an gan a4n nggnoangLngan
Gomn : Q g4n i u“
4
Experimental collectors = 84 sq. cm.



b TABLE V.
COMuERCLAL COLLECIOK COUNIo OF oilc

Av. set
Location Date ‘position of sample tﬂ per
. gre Colleector
Upper collector Lower collector
of purdle. fo bundle
Horizontal . . Horiz. Vert.
side side up down surf.surf. up down "
£001 (B July 16 7 8 14 = 16 “ & lz spat fromzigt sel 1z 2,016
2001 (B July 18 % 80 186 7 5 From very botfom sus =< 5,04
2001 (B July 12 38 14 3 . n ] e 1,512
<001 (B July £ 10 6% 14 14 69 19 n " 5 5,544
2001 (C.D.D.) Aug. k8 5 <8 o% 47 =8 55 4z <9 C.i.0.Coll. CUrren '
: running tnraubn Coe 41 6,888
2001 (B) July 18 23 18 20 &7 I T 19 14 Current against end: 18 3,04
stage (B) July 14 58 18 Very bottom SWiiad® 19 5,192
Stage (B) July 18 4z =4 17 " fn " 3 3,024
Stage. B; Aug. 18 Ok 2 35 66 30 40 T4 =8 Bdges &gainst curres 4% 6,276
£003 25) Aug. 18 50 £ b & | £d Sk =0 54 =5 " n " Sk 5,376
2003 (B) Aug. 18 66 &8 40 56 40 32 47 85 Current running Sk
" colleetor 47 11,765
smelt creek |
head (b) July 14 8 15 16 ; From bottom 27 1,629
smelt creek
head July 18- <4 &9 5 From bottom sg 7 £,878
Ellerslie creek :
(Roy Ings) Auvg. 1 8% 79 75 68 58 118 6o 71 Undetermined gositi
: on collector 75 12,600
Inman bed Aug. 1 73 =7 &2 =l 54 56 15 &4 current running cheh 45 &,882
stage-shells Aug. 8 147 100 (rough) 82 T4 |
side)
Tarred collectors
Stage Aug. 18 0 & L 0 3 b3 23 8 Edges against ourre 5 840



Occurrence of mytilus,

Mya, Teredo and Venus larvae,

(Approximate sizes of largest individuals ian tows)

Dale Loceatlion Hussels CLa?s Te§edos guahaugs Remarks
)
June £0 Stage éZO ggo Umbo stege -—==-- Mussels 75% of
: bivalves.
June 20 Z001 Sée 2l5 deep  —=——- Mussels ail
stages.
June £7 BJentinck cove
Ilnman bed <=0 =00 Umbo stage =———-= Few bivalves.
July 2 ostage str.hinge mostly 337 All stages Otr.hinge-few Quahaugs first
no ted .
July 4 Stage Ll n & 3z0u str.hinge st. n " str.hinge-
nunerous
July 4 Inmaa ded 300 «30 a u S00u Quakaugs seem fa
ahead here.
July 4 Clerk?®s creek 230 w30 " » =30u -~ few
July 4 West of Grand =89 3il Dubo stage 9ikd ¥ew str.hinges o
river bridge anything
July 4 Shipyard creek 3812 =50 - Umbo stage &U0
July 4 Nebraske creek 300 &00 All stages D90(length) :
July ©6 waite's creek 300 : a50 . All stages none Few bivalves
July 7 Stage =80 gp—iew 198u 1st stage umbo
eIy 1 mﬂj orl ty
July 7 &, of Carr's bed 300 A1l stages 558
July 7 Inman bed Sk 4.‘39 Many str.
ninge 550
July Trout river . &z0 3% All stages Teredo - l.&% of
' papulation.
July 11 Curtian Island 2l0n to 290p  Great many larva
especially quahahg
July 11 Iaman bed str.hinge Zz0plst umbo stage

Mostly str.hinge Mostly str.h



Tabue VI. (CONLIwULED)

Date Location dussels Clams Teredos Quahaugs Remarks
July 14 Stage 350 (p) B4 (m) £80(u) deep 470(nm) lemgth Helatively few
teredos and mus-
sels
July 14 Conway narross 31l =39 <&0 380
July 14 JYoxley river 2381 26 ALll stages ptr.hinge
July 14 Inman bed 317 285 188 436 (lengthd
July 18 wtage Very few of any [few ol any Some beginn-Few in water
stage stage ing uwmbos
July 19 HNebraska creek 229 £z8 550 Few str.hinges
quanaugs dzad and
transparent.
July 18 West of Grand
river bridge <96 =69 <00
July £0 Bedegue bpay =88 P str.lhinges ——w—w—=
and lst umbos .
July 20 2001 none _ acne none none High wind
Aug. 1 Inasn bed Few str.hinges Very few rew 1lst sta- .
s€s of umbos none
Aug. 1 #McDonald?s creek Many str.hinge
@ stages.
Avug. £ ptage S.r.hinge Few 345 str.hinges HNone in Teredos 75% of
stages water bivalves.
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pettlement of molluscan larvae other than oysters at landing stage.
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1ABLE V11

Settlement of molluscan larvae other than oysters at landing stage
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labul VIII,
Vertical distribution of larvae, July 1l4-15, 1938.
Depth
at
Time Surf, Centre Bottom Centre Remarks
12:00 noon 950 1216 - ——— 4 f't. 3 in. Hose too near bott
Jhursday 2 8 Sample too silty 1
July 14 exauine.
3:00 peme 1850 <584 992 é ft. 5 in. Few laige uubos 1ir
surface samgle.
6:00 p.m, 1278 9% 536 % ft. 10 in.
12:00 mid- £4z 453 30 4 ft. 8 1in,
aight
3300 a.m. 1078 105 102 4 ft. burface had more
Friday : ‘ teredos than any
July 15 ; - other sample.
6:00 a.m. 83 103 87 3 ft. 1i®
9:00 a.m. 405 160 =7 é ft. 11w
1£:00 noon 140 194 P4 4 ft.
;00 p.m. 363 1082, o4 4 ft. 1 in., Surface - few umbe
" Centre - many str,
linges and young
uwbos .
Spatrfall on experimental collectors, July 14-15
Time Upper side Lower side
12345 i1 k2345
8:00 p.m, 00000 0 00000
12:00 mid- .
night 18052 00CCO
3:00 a.m., 01000 00001
6:00 a.m. 01100 Q0000 ;
JL00 a.m. 03000 0000 {
1£:00 noon 8313100 90000 ;
3:00 p.me. 04000 0Q00O0CO
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TaBLy 1X.

Vertical distribution of sets at 2003

No.in
Upper collector Lower Collector seriles
Date Date Horiz. vert. Horiz. Vert. or curre
put sampled Top Bot. ®p st. D. st. Top Bot. up st. D. st. Depth
out
July 13 July 23 &0 £0 10 11 17 & 2& &0 HNo. 1 Vert. ag
at curre
July 13 July 28 42 28 16 4] 28 &5 9 15 No. 2 n
LA " " 63 48 &3 P a6 87 40 82 No. 3 "
1 = " n 128 119 55 61 200 %48 114 1Bl No. 4 n
non n.om 264 k38 148 130 415 %94 %0 168 No. 5 n "
Vertical distribution of sets at Z001.
Date put Date  Upper collector Lower Collector No.
out sampled Horiz. Vert. Horiz. Yert., in
Top Bot. Top Bot. Serlies Current.
July 13 July 26 © a O 0 0 g © © (1) Current ruanning
g * through.
n n n B .8 & 9 10 35 19 21 RS (=) " n "



TABLE A.

Veriical distribution of fouling.

Station <005
No. 1 No. 2 No. 3 No. 4
Upper coll. Lowar Coll. Upper coll. Lower coll. Upper coll. Lower coll. Upper ccll. Lower coll.
Hor. Vert. BHor. Vert. Hor. VYert. Hor. Vert. Bor. Vert. Bor. Vert. Hor. Vert. Hor. Vert.
af df T uf df uf d4df B uf af g B . utaf T B uf df.g BTuf df T B uf dr
gi 24 15 48 7= Sé 17 22 2 42 18 19 Bz 14 23 =4 36 38 23 £7 95 6 £7 30 58 37 40 95 30 £1 46
gogg;.gg all sizes
1735 69 62 58 124 54 30 62
NOo. 1 A No. £ A No. & A Noe. 4 A
TC 256 28 33 64 86 26 B9 6%£ 15 80 £7 84 2% 17 30 6l 28 20 42 88 48 33 58 otal of all sizes
1.3927' g Bl 45 14¢ 1:0 58 104
Average Average
76 24 21 40 68 £8 21 25 ©£ 29 19 23 83 18 &1 £7 T 3 &= 35 9& 57 30 44 111 57 4 36 101 40 28 488

station <001

No. 5 No. 1 Bo. £ : .
Upper ~oll. Lower coll. :
Hor. Vert. Hor. Vert.
; B uf 4a¢ T 0 ut df ”
1= U 28 & - Te 36 15 3% 66 54 17 36 108 76 14 16 18 131 46 41
No. 5 A No. 1 A No. 2 A
87 26 25 <0 9% 68 28 45 66 69 16 £7 881l 2U &7 10k 26 13 £1 36 96 15 20
Total
50 88 =
Average Average Average

83 36 27 dulLd 75 &5 48

68 56 16 30 77 8% 18 &7 105 51 14

138 82 118 31 &1




surface fouling in relation to time.

- B

i1abLE X1.

Date Pos Upper Collector Lowér Collector ~
put Pole ition Horiz, Vert.gownHoriz.up Vert.gown Hemarks
out §o, om: T B fiBat fl08t Uy b ridat float
il Pole. J
—
July .5 1 b 16 7 4 9107 4 T
1 c 12 5 4 6 511 & 1i \
£ a 15 8 5 7 414 6 8
£ d 18 8 & 8 9 17 10 14 ‘
2 g 12 11 4 S5:085 & 12
3 c 16 © 4 8 313 8 14 Bottom horizontal w
3 ¥ 10 6 £ 4 13 £ 4 X deposit around ed
4 b 13 15 4 TA0.7 & 11 _
. e T A8 @& 18 14 10 8 15 Verticals with a 11
5 a 29 20 4 13 €5 28 11 89 X deposit.
5 d 13 28 11 10 5§ 30 6 7
5 g 13 3 6 10 3 24 7 9 Algae present in gr
er quantity than an
; other,
178 122 59 102 70 172 76 120
k4.9 10.2 5 8.5 5.6 156 6.3 10
July 9 1 a 15611 8 18 4 18 16 8 - Algae present.
| d 813 4 8 4 &85 7 18
) ! g 5 4+« g 5 & 4 £ £ Horizontals with X
8 ¢ 85 16 11 34°- 15 80 4 1lg deposit.
£ o 13 12 4 i I8 3 8 7 ‘
3 b 814 6 is & I 87 |
3 c 15 8 6 g & 1810 1f£
4 a 580 7 18 11 45 8 14
4 d Y. B 8 5 183 6 9 Algaze on lower coll
4 8 18 22 g i 18 48 & 4 or.
5 c 815 15 16 8 £7 6 16 pome X deposit on
5 % 528 12 10 15 £7 8 10 upper collector.
LBQ 175 g2 132 110 £70 856 118 -
10.8 14.6 7.6 11 9.8 EE2.5 7 9.8
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TABLL XI. (CONIINULD)

Date Pole Pos- Upper Collector Lower Collector
put No., 4ition Horisz. Vert. Horiz. Vert.
cut on up down up down Hemarks
pPoles. T B float float T B float float
July 13 3 e & 4 £ i 3 4 S 3 Upper collec
1 ¥y - &7 S 6 10 186 7 8 with X depos
b3 e 8 8 £ & 4 0O 0 0 Lower collec
& ¢ 4 &6 e 7 § 7 - 1 with X depoﬂ
3 a 4 5 & 0 4 7 0 0 Bothx collect
3 y % 3 3 0 £ 3 0 £ with X depos
S g 4 O 3 0 i O 3 3 |
= e 4 3 0 1 1l B 2 w ‘
5 z & 0 2 a8 7 6 a X deposit ve
5 b 0 & 0 0 0 6 Q & neavy both
B e & O 1 & 4 3 = ) ors had X d
S me X depos
on both
Total 46 51 20 26 48 58 25 58
Avereage 4,6 4.6 1.8 E£E.& 4.2 4.8 . 5




- 29 -

£001 (Exp. Coll-No. 2.1d) August 18
Horizontal (total) Vertical (visible spat)
(count) Remarks
Row How Row
No. Top Bottom No. 4 No. &
Down fl. Up float pown fl., Up float

) § 7 g 13 8 8 1l

2 10 13 7 6 8 4

3 18 15 @ ] 5 &

4 41 16 6 8 7 &

5 14 10 11 7 9 4

6 47 1 8 5 8 8

7T %2 17 & 14 ‘ (8B) Completely covered
8 10 4 5 4 4 0 Bryozoan

2] <6 15 g 7 S 8
10 40 15 6 8 8 6 (10T) 4 spat only are L

or above & days old

11 8 o6& 11 10 8 P>
12 2 86 . RS TR 1z 11 (138B) 13 large spat cov
g ey e A the surface.

4 86 5BY 18 8 8 11




TabBue VIII

Current Effects on Spatfall (Stage)

Exp. Position of Position of Board No. of pProportion of proportion Compariative
poles boards on NO. spat per predominant spat silt of populati y-. of set
soles 17 sq.cms. lengtas calgilied on wood grain
1 Against 28 1a 3 £.6 +++ (a) ++4 ++++ 0
the current P : 2 2644+ Oppe.side Q0 0 ++
or across / ukr 1B 2186 El.e ++4,2.5 ++,) (v) B 0 $.l)
the stream. )P 181 1 day olds, +k.3) Ooup.side bt +++ 0
No. 1 1s cA 2 1 day old (a) ++++ ++++ 0
nearest the 1 1 day old opp.side 0 0 + f-)
station B 24 Lok +H+,2.4 ~& ++,
suore. 5.6 + (b) + o »
118 P H‘*, Kok ++, ) nething - No
£.6, 3.6 + opp.side ++e+ R s o ves
SA £ 1 day old (a) F+++ R 0
0 Oppe.side + + Forars
SB 112 LeZ +4¥,; 1.8 +++, a
2.8 + (b) 0 0 +
85 £ day +++, 1.5 +++,
1.6 + Oopp.side ++++ ++i+d no bivalves
¥Flat of boards 44 97 Lok +44,35.6,L.6 ++ (&) 0 - +
ggalnst current 115 L tityeek ++,5.6 + 0pp side 4t E 0
4B ) (1 day olds, +++ (b) ++++ ++4+ 0 - many teredo
A 5 ( Opp.side + (=) v 0
z with current af YA 1a
or parallel \\\ & B =08 Lo +H++, 3.4 +++, R
with the \5<// Y 4.6 ++ (b) + 0 4
strean (j)\ " i58 2.8 +++’li8 t+,5.4 + Opp.?ide ++++ ++++ 0
A P4 Sl ¥, day + a +++ —
/ o iz é Opp.Sii)ie + (-1) %ﬂm 2+++
. (opp.end) A + (=) 0
A 1s nearest B £ 1l day + b ++++ ++ 0 - mostly
b't&tigﬂ snore g&StrOPOGS
No. 1 is up-streanm 5 1.8 ++, 1 day + Oppe.side ++ 0. 4444
(other end) 0 0
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TaBLE AIII (CONILWNUED

ixp. -‘Position of Position of Board Now:af progortion of prosoriy Comparative
pbdles e NO, spat per predominant spat of poplation No. of set
17 sq.cms. lengths 5ilt caleifiy on wood grain
£ conttd SA 11z Zek +++,5.4 ++,1.6 + (a) ++ 0 +
136 1.8 +#4;, Z.2 ++ opp.side ++++ ++ | 0
ZB & 2 ¥ (L) +H++ +++ + (many clams
i z 1 day +++ opp.side + 0 4+ o
//x\ 4A 15 1.6 +++, 2 ++ (a) ++++ ++ | ge end)
_ , : : : | (other end ° 0)
Edge of boards 4B S 1. day ++++ (b) +++++ ++++ 0
into current ; o 1l day ++++ Oopp.siae 0 (o il
. v Swmsee LA 8 B.Z +++, L day + (a) P + .
down THE Coovinn 10 Oppeside + + 0
stream share. Edges 1B 42, 10 1.4 +++, 1.3 ++, (b) e+ 0 0
Bsingle Into current. éc, 14 Z.% +, no old or Opp.slde * (~) ¥ | + (one end
pole. : young) | A '
B was facing 1A S0 (2 day +++, Z.4 ++) (a) 0 0 0
up-stream. z& (1 day + ) OLpeside +++ ++ + (one end)
Boards flat iB 18 1 day +++, 2.4 + (b) ++ (+) % (-] 0
against current. 10 Oup.side +4 + (-T ++
, 4 : | T
Boards dlagonw 1a 6 (1L day +++, £. ++, (a) +4+++ = | 0
’ -‘{”’v*' 8 (2.8 ++ opp.slde + + ' ‘
towards station 18 45 (b) - + -3 el
Shor e <6 opp.side +++ + 0




T PREDICTLON  OF OYolish oilS AND NOLES
ON LEN UnIDENTIFISD BIVALVE LahViE

Lo e m»u?mqum bal,

 partial rejort for suumer of 1959
by

Mergaret Miller.<
Prlnce Edwara Island Bllogical Station



Ten-minute plankton'tows were taken with number 18

net &t the following locealities: Landing st&ge and Station

2001 by Mr. C. R. Hayes; Trout river; Conway nérroms, Foxley

river, Mill river, Hill river, hear Riverside Inn, and Mill

creek by Inspector of Fisheries L. J. Murphy; Inman bed,»Barbara»

Welit river; Waitets créeK,YGrand river and Becdegue béy by

-InSpector of Fisheries H. V. C#rr. Predictions of oyster sets
were atteapted for eaeh of taese districts, anu the findings will
be dealt with below, each tow station being considered in turn.

Figure 1 presents the temperature readings &t surface

-and,bottom et the landing stage at the Pfince Edward Island
Biologicﬁl station. 'The following are the ayp:oximate temperatures

,difrerences calculated for eachrtow'station by comparison of thé :
temperatures taken'at the times of the taws with the témperatufes

ﬂ at the‘étage on corresponding days.

» Stetion ZOQl;..}...........;4.....same as the station.
Trout fiverzﬁ...,z.....;...;,.....same as the stage.
CONway NATYOWS,essescennsscssssencaVerage of 1°C. higher,

Ml FiVeresssssenssenssssnnsvssssaverage of 1°C. lowér.'
~Foxleyﬁriver..;..................;average of .4°C. lower.
B L TAVETG s s e s st ssinssaitsnsiranbaie a5 tHo Stegby
Riverside Inn........;...................;........;,,.
BT OBk s oS Eh o v o sonveiene SARE - EB U stage.

Grand '-riverOOQQ.'..Q!O!....QO..C..O......"...Q......

N




InmEn Ded.sescesvssnsesssansassestie as sStage.
WaltelS CreeKesesssossnsssssssssBame as stage. ARERR
Bartara Weit ri#er,.,..........same}as stage. |
Bedeque bay.........,.........;8véfgge‘l°c. lower;
The ‘data obtained from each tow has been asseémbled in
table I and figure & and, the conclusions drawn therefrou,
é&bloying Dr. Medcof{s growth cruve compiled in 1938, may be
fOund in table II. _
The settlement of Oysters on 51 square cm. of surface wes
recorded on alternate dgys at the landing stage and statioun 209;@
Thus each itegror this date, found in table III, répresents the
.Lsettlement of oysters over the period since the date given for
tne previous exauination, which is usuelly two days. For the
éolleétion or'this date cardboard squares were cut from‘commercial ;“
collectors and attached to an upright rod at intervals of 18 inches.A
The protected horizontal top ana bottom surface was examined in
tnﬁ sane menner as last year. 'Number I square at the landigg
stage was out of the water zbout 18 inches at helf tide and at
station 2001 the top squdre wes out sbout lx incihes &t half tide. .'
Total sets at the various localities were calculated |
from samples of commercial collectors breught in by oysterien aftex
tne neavy sets were over. |
Because of the long fairly cold spring the gonads of T
oysters had ample time to mature fully in every district (except
perhaps Bedeque bay) by the tiue tnerweather brought tue weter
temperatufe above the spawning thresnold. Tuus at all tow station '

mass- spawning occurred at practically the same time, causing
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‘ predictions of sets to fall on usuch the same dites for all aistricts.
Barlier in thie Spring tewporary rises in temperature to the spawning
hnreshold, foll'wed by e uvally suduan drops, caused small quentities

of oyster straight—ningea larvae to aypedr in the water for a short
tines Ver- few surv;vors were noticed.

7 Only a »proximate guantitative comparisons of numbers of :
flgrvae,at the various tow stations were atteupted this year. Boat
-ftows‘cnly and no pump samples were.taken. The larvae were preserved,

aligwed‘to.settle £6 the Bottom of “Bhie J&r and the sxeess liguid.
decanted. - The sample to be examined Wes taken from the remaining
‘aggregationi The number of larvae fuund in eaeh c.c. examin:id
'afforded the rough guantitative comparison.,
In addition to the’ unusual;y ;ons colu qprins, the |
‘?éeason was exceptional in,the. very ‘high teuperatuxes wideh persisted
ovef & month following the initial peruanent temperature increase.
'This‘unekpected high temgerafure wverage brought the oyster
ibroods to metamoryhosis and settlenent before the date iIndicated
- when the broods were youngé}. Caleulation of the length of
the rree-swimmihg period'proved_to be between l& ahd zé days, with
the exceytion of the [irst broed which has & more normal larval
_pé}iod‘of 28}5days. The average water temperature during the
—iafval life of a brood wes as high &s £4°C.-- which is &° abovej
tiiose recorded by Dr. Medcof. :
(1) Landing g&gﬁg at ggqugical 5tat*qg.r Spawning

~activities, as indic.ted by the stages of aeveLQQmentiof the

gdnads of adult oystérs,x were followed throughout the season. A
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few'activé_Sperm were observed to be present in the gonads of

i lénding stage oysters on'June 1<, but previous spawning seemed-'

imyrobabLe. On June 16 Cooper bed oysters were found to be stlll
imsature. Nlne L,nding stage oyster» on June 17 shnwed an
increased number of active sperius and the gonads were believed to
*vbeﬁmatﬁre bﬁt no spawning was indlcated to have taken place. O&stﬁr*

exaninations made on June &7 give the [ollowing resulis:

ale ‘Female :
gspent. _ 3 spent.
;spent. 4 spents
‘110 spawning. No spawning.

Xo spawning,

on July 7 the following was observed:

HKele }‘ BorhEr. -Female

§ spent, : < Speﬁt.

.4 spents. i * ¥ ‘spent.

Nearly spent. ~ Nearly spent.
n " : T " n

Taus most of the Oysters spawned between June 17 and .

JulY'?. On August &, oysters'still showed the presence of spawn
in the gonads, &and with the active éberm were observed some
spermatias, still undeveloped.

| On June lk the temperature rose to &1.5°C. and as a
- result.a’ few straight—hinged larvde were observgd i theftows on
Bune 15 and 17, but the number'decreased'bntil Junele; On June 22
tie tewperature rose aba;n to £19Cs anc & new brood of oyster
- larvae appeared with a few 166 miera in heighnt from the former
,sgawning; A few dajs later only an i;olated one 6r two of any
size were obServed; On June 80 ‘there asaln agpesred very young

gray straight-ﬁingec stages and on July o they oceurred in the

greatest numbers observed to date.



On July 7 there wére calculated to be wbout k100 larvae per c.e;
(concentrateu) Ihe first prediction for the modal group wes
Jlaae employlng é very conservative tempexatupe avereage and was
: plgced at July <b=-z7. Tne tempgrgture remained unusually high
‘and the final prediction was bfbught ahead.to July 4. Smaller
and earlier broous were estimated to settie on July is, 19, and -
Akl. Post-peak sets were expected on July &6 <7, 40, August l,
14, 15, and ¥4. July 18 set was too insignificant to be termed &
rbrpod. . u .
Accordlng to the experimental collector squares cxamined
- on alternate aays with statlon £001, the SpaL began to coue down
On July cOcl with the peak on July wo-x4, and coni nued with
_lebger 3ettlement up to Aususp o=-6-7. Another fair settlémént
gceurred on August l£=l$~l4; No oyster spat agpeared on the
experimental collectors after Auzust £6.
| o From sauples Laxen frowm collectors hnung fron floats in
‘Ellerslie creek above tne‘btation che following counts were maaeQ

JULY ZBsessnsnssnsssnsey 0000 per bundle.

AUENSE 1, Jessvcssenssvans BTE per bundle,

AUBUST Sesssevssssnssseesd700 per bundle.
»From Just Oppbsite bile stage on sugust 10, «o00 per bundlé were
calculated to have settled invthut areé,}and'frol 2008 on August
4, 4700 per bundle. ‘

It wus notea tnat on the collectors were a great number

7 of oysters larvue swaller than settllnb size. Height measurements.

were sade of about 40 larVae from experimental collectors, only

' ten of which showed the growtn of dissoconch shell. These renged

from 311 50 346 miera 1g‘helght. The others, ;resumably_unsettlad

¥



1arvqe, rnnged ‘rom <01 to 900 micra.: Spat with dissoconen
shell showina were m@usureeé on: VAT 10US subsequent dates &nd it
'waarfounu that the greateat number were 56z micrd in helght -

18 micra below‘the recogn1Zed settlement size for .oysters.

}This iact is garallelled by the exceedingly hi5h tempezature
average for the oyster 1ree—sw1mm1nb period. These temperature
'averages ranged from <&® to_ké.d°c. for all the broods; a range &
of 1.5%, so perna.s anyb?ood dilfersnces in height cauldxnot

| bévéxpécted. At any rbte,HOné.were found although tiis eould

be attributed to the fact that too smail & nusber were ueasured

to be significeant.

(&) §ta§;pn,¢001. ‘No adult aysters from the vAcinity
of 2001 were exa¢1ned; The degree of uaturitj of the gonaas
_L‘mus assumed to be bimilur to that of tne stige. 7
£ very {ew stra&gnt—h15nea oyster larvee were obser?ed
in the tow taken on Jume 13 és & res.it ol the tempercture rise
on June lc. These increased in numbers until June 16 and titen
: beganvtb disa,pear until, on June lé, only & o 4 per cc.
reﬁained. Ori Juge <&, & new brood aypeared in the tow, resultingd"
from a temperéture of £0° on June &l. Then these also dw ndled.
- away in numbers in the sueceeding tbws. On July S,-a third brOOd
was e?idenb which incieasea in nusbers ﬁo July 6. The temperature
'hdving risen above the spawning threshola on June 29, remained
above-tnis point for & period of nearly 4two monthse: Mass Spawniné
took glace at the onset’'of this period &nd & vefy neatly continual
;bet WaS. pxedlcted to taxe vlece Irom July =zl to 50, with the pe&&

on the &4th. Luater broods were expected to settle on August lx and
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16-17. As indicated by the counts made on the experimental
spat collectors hung &t 2001, the heaviest seuis occurred on
July 25-24-&5, with the peax bfAtne subséquent broods on -
August 1z, Spat continued to settle until August &£G.
Sectioné of cOQmefclai collgctors &aken {rom lloats
hung at 2001 gave the follpwxng spas counts;
JULY D ssesecssassnssanssssesnd,600 per bundle

August Ll sl o bobuaBunADSsio 60y 7,&)90 per bundle
August Gansoavposshnneconbosee sl per bundles

(6) Trout river. Adult oysters on July 10 showed

the gonads to bes

Male‘ e : Female
.4 spent. 3 spent.
§ spent. : 2 spent.
8 spent. spent.
; spent.

on July 14 ' the gonads weres

Mele Female
% spent. slightly spent 5 spent.
; spent, % spent.
§ spent. spent.

Although the'degrees of spawning as 1nd1cated by the gonads
was not as gre.t as .hat of oysters'at the landing staze, the
dates of prediction were very aucu tie sanes. From a tow tacer
near William's lané on Jﬁiy‘lSLh,fsets were .redicted to occur
~ from July £z to July £8 witi the peak on the 4. Suvseyuent
sets were expected on August 1o and August 15=16.

From sections of cardioard collectors taw.n from
Trout river floats it wes indicated that this district had &
heavier sei then any other station: _

TBLY Ehaesiusus s onssiprbose sibe 2;880" pex binle

July Slicsecsosvopsenssssscsesasss bO,4OO PETr bundles.
AUBUST Teesessssscscssscsnscnans 7,582 per bundle
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(4) Conwey narrows. Adult oyster examinations on

July 6 showed:

: Male Feumale
‘wlightly spawned No spawning
No spawning but active " "
< spent.

From & tow taken on July 1S5, the same settlement
lrdates were predicted as for the tow stations previously dealtﬁva
withy, e.g. from Julf‘hl-ze with the peak on July &4, On e or

- two subsequent tows revealed on examlnation large quantitiesrj;‘
of straight=hinged larvae and this fuct coupled with the
.relatively unspawned state of the gonads on July 6 uight_indicat6 
& heavier sécond brood settling approximetely August 19.

No sauples of coll ctors camne in from this district.

(5) Foxley river. Adult oyster exa.ined July 63

R

Male : Female
3 spent. i spenz.
g §pept. : sgen .
- spent. , : 4 spent.

Young stralght-ininged larvae ol about 68 ulcra were
observed in & tow taken on July 6 at dcDonaldl's creex, thus :
indicating, ia correlation with the spawned state qf the =dult
gonads, that the late temperature rise had caused a spawning in 
that district and tahat & set .isht 5e cxapected a little later
dhan at the stage becéuse of the slightly lower temperature
a?erage at Foxley river. No other tow case in frow this district
~until July <6 in whichltaere were no larvee of any kind.
Tintinnoidea were observed in large quantities. 0On August 8
a very few oyster larvee were found and on August 17 none. The

obvious scarcity of oysuver larvae at any time in these tows,
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would suggest that Foxléy river would not yield a very good
set.‘ No collector samylés were brought in to be exauined.

(6) Mill and Hill rivers, ¥ill river and Hill river,
although they are close together, have apparenily abbut 1° :
difference in'avera;e‘temperature, Mill river belug the lower,
Hill river is siuiler to thne stage in teumperature average, Eril
river also gave indicetions of sets similear to those expected
at the'stage‘from‘July &l to k7, while Mill river extended from
July 24 to 50. 0On July <& at both statious oysters were begignil
to disappeésr from the water and none were observed in tows taken
on August 17. On August &, however, there was Observed to be
considerable spawn left in the oystefs &t mill river, Other °
- bivalves seem t be very numerous at these districtis and a
heavy mussel set wus noted to take place on July Z6.

(7) Riverside Inn. At the mouth of Hill and Mill rivf
JuSt opposite Riveréide Iun, € were founa Lo be on July 18
less yuantitles of oyster larvee than «t either of the other two

nelghnboring steticus, but growth conuitions were sicilar to

those in Hill rivé:, On July 26 no larvee of &uny kind were
"observed in & tow taken Irom Riverside lnn waters.
(8) Mill creek (Brown's creek). A July 5 tow from

Mill creek contained 'a very first stages of oyster larvae. » .

The first brood however did not seem to be predominant in later

tows although the water temperature average seemed to be about |

1.2°C., &bove the stage. The o&ster sets-were predictsa‘;o start
on July £3 and continue to July &8 with July %6 &s a definite
peak, On July £5 there were not enough larvae to warrent any

attempt at prediction. No collcctor samples came in f{rom uill

creek.
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(2) Grand river, just sbove bridge. Only one tow,

on July 7, was brought in [row Grand river, Quegmire creek.
Straight-hinged larvae, 68-97 wmlcra were preseant In a conéen-
tration oi about 100 per cc. 1t was thus assumed thet a set
on July x4 would be like;y to oeccur, slullar to surrcunding

-

- districts.

(10) lnman bed, Bentinck cove, Adult oyster gonads

examined on July 1C showeds:

Female Hales
i spent. # spent 5 spent. & speat.
3 spent. < spent. it spent.

4 tow taken on July 6 yielded a very few straight-ninged larvae
-and on July 10 there were 40 per cc. of 68 micra. On Juliy 17

no oyster larvae were observed but this was decided to be dﬁe to
& f'aulty net undetected until too late for predict;bn.r On July 29
a‘size-frequency curve showed a pedk set on August 4 and
previous smaller sets on August 1 and &. Oun august 1z there
were no oystier larvue in the water but about every other bivalve
was present in large quantitles. There was a very poor set at
Inman bed this year il the sam les Lrougint iu are representative,
On July &9 there was an average of 1 spat per cardboard square
of the collector and on August 10, a tin can surface, 7 inches

by 10, had 1l& spat settled on it.

(11) waites creeK. Only one tow was brought in
from Walte's creek - on July li. There were no larvae present,

and enly & very lew snails.
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(1£) Biorbarae Weit river. Adult oysters were examined

on July 12 and the gonads wére Oobserved to bes

Male Female.
5 Spent. : § spent. ¢ spent.
; spent. £ spent. % spent.

Théyéggtwhieh accompanied these oysters showed that a peak sct
might be expected on July 3 with a slightly smaller sct on
ngy 24.' No oyster larvae of any size were in the water on
August 12, Collector samples brought in on August 1t showed only
866 _er bundle.

| (13) Bedeque bay. Oysters irom Bechue vay on Juliy %

were opserved to bes

Hale, Female.
5 spent. slightly spent. slightly spent. undeteruine&.f
Zz spent. no spawning. % spent. nearly spefiis
' § speint, i e

On July l& the gonads eres

dale. ' Leuale.
‘barely spents & Spent. ¢ spent. ¢ spent.
spent. 8 Suent. siigntly spent. ; spent.

% spent. : % spent.

' There were ralirly nuerous straight-hinged larvae in
a tow taken on July 7 but on July 18 and k< thefe were too few
to make any definite estimate of sets. There were indications,
however, that soue spat would be coming down on July &8 to August
3 ﬁith & sualler set on July <4, Frou a tow ta.en aAugust 11
there were sfrong indications of & fairly heavy set in progress
at the time the tow was taken, and there appeared to be & greater
total of larvée at this tise than at any other‘tlme during the

season., On August <O there was &gain observed to be & set in
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eontinuing the alopv of the shouldere, marrow or flat.
4, The BASE = gither pointed, flat or curvcd.
5, The COLORIBG‘- Colering although it wﬁriaa
erably in individuals from different distriets, snd even
the same place, is distinetive enmough to warrant its use
diagnaatic charscterietic. The location of the c&loring
bi;aIVO and 1ts changes were noted,

6. ADDUCTOR MUSCIES - In the advanced stages,
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II. UMIDENTIrInD Le ng e

In distinguishing between the various tppes of larvae
obserVed in the tows, there were noted several features which
wer@é\fbund‘to be very nearly constant in various individuals of
!the sa&e type and to vary in individuals of diiferent types.

Thesé were:

| 1. The DMBO -~ which was found to be elther hnigh, l-w,
wide, narrow, square or round.
- Z. The SHOULDERS - or the slope of the prodissoconch
shell from the original straight hinge. These could be egual
or unequal on the two sides of the uwbo, high, square, long,
short, slanting or & combination of thnese.

. 'The BODY ~ which could be wider thaa the shoulders,
continuing the sioPe of the shoulders, narrow or flat.

4, The ' BASE - either pointed, flat or curved.

9. The COLORING - Colouring elthough it varies consid-
erably in individuals frow ditferent districts, and even from
the sau: place, is distinctive enougi. to warrant its use &s a
diaénostic characteristic. The locatlon of the clouring in the
‘bivalve and 1ts changes were noted.

8. ADDUCTOR MUSCLES - in the acvauced steges, location
and uize of the adductors may be considered a check in distinguishe;:
ing‘bivalves, but in itselfl not significant other tien in placing
the organism in its family.

Camera lucida drewings .ere wade to lllustrete these

studiés.
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(i) Quahaugs {venus). -The appearnace of quahaug
larvaé will be deseribed briefly. This year they appeared first
on July 7 with the first settling on July 1%. They occurred
fro.. §hgn to the end of the swmer in small amounts in =ost of
theﬂﬁuw‘samgles. |

Quahaugs may be confused with several forms, namely
with "Bis" and nG(2)" (see below) in tue stralght-hinged stages audll
with'hb“ in the early umbo stages. Quahaugs have a yellow strip
between the mantle and the edge of the shell when young, which
remains in more or iess‘the same place while the developing
prodissoconch yrows out below it. In older free-swimuing stages,
the yellow colouring is confined to the lower portion of the gills
and surrounding shell, Tue re.t o. the larva 1s nearly white
with transparent grey disgentive organs, and greenish-yellow
oval-shaped liver. The liver moves cown from the uubo, the oval
pointing;fromvthe postefior adductor upward, and pales in colour
as the quahaug nears metawmorphosis. By this time it is quite
dist;nguishable by its outstanding size.. The even roundness of
the shoulders and their‘equal length disﬁinguishes the guahaug
from ‘the "Bts" with the shoulders of uneyual length and slant,
in the straight-hinged stage. The "Dls" have & characteristic
largé flat usbo and righ shoulders which differ irom the high
round small uﬁbo and round sloping shoulders of the quahaug.

| (2) gL____ (ya). Wya st first was believed to be larva
na® (below) because the latter most closely ® rresponded to
Stafford's des ription. The adductor muscles of Miya are, however,
equal, gccofing to Partt, which was not found to Le so in nain

larvaq; The only Other bivalve wiich could be fitted into his
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description, is the one 11lustrated here, und it does not
seem & Quite satisfactory identification.

. Tnis larva is quite large in its last free-swimming sfége,
sometimes found to be 370 micra in length., They are ‘
not as nu .erous as WAM larvae and are of a iignt olive colour
Ihich tends to blacken in farmalin as do Teredo larvae. It is
mentioned here in comparison with unknown forms,

- (8) Larvae "AM, These larvae are distinguished for
_the brown pigment spots scattered"th;oughoﬁt the mentle. In
youﬁger stages particularly they line the mantle‘edge with a
few benecath the umbo line. In the advanced stages the pigment
is found in chelns in various portions of ‘theé whole animal,
The hingeiline is short, early belng covered by the advaucing
umbo. = The umbo is low, broad, and gradual in slepe, its iine
foll@iing the slope ol ‘the sholilders.  The shoulders &are low
and very nearly straight, and the body &and base merge into a
econtinuous curve, slightly fla% on one side - the side which
pcasésses the adductor iwuscle, One sioulder 1s siightly higher
andkshorper than the other. In the esrly stages the bivalve
ié sil#eiy with faint yellow liver and tue characteristic
brown pigment spots outlining tiie mantle. Later tunese cunocolate
brown s, ots cause it to stand out frou all the other bivalve
larvae regardless of other variations. The liver also iater
takes oh an orange brown colourations, The addnctor muscles are
very unllike in size,  the one beneath the higher shoulder being
the only one visible in the last stage of larval growtii,

These larvae flist appeared on July 6 this summer.

Thus spawning probably takeS‘place’at about <0° C. On Juliy 12
they had reached their full‘lérvnl size. They wére presentlin
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The water until the middle of August.
(4) Larvae " " Advanced Stage: The umbo is low,

wide, and very sqhare. The shoulders are high, square, long,
one higher than the othet with the body below this one
sloping more sharply to tae base making it s}ightly pointed on
one side. The body‘slopes inward {rom the shoulders to the rather
narrow base line giving the lafvae a top-heavy appearance. The
coioufing is & bright lemon yellow, the»bfightest yellow of any
_larvae noted. ‘Directly beneafn the uwbo is a white~gr9y area
shading into the drab grey of the orgens witih no distinet eolouring
in the liver., Scattered tiwughout the liver &re numerous
.transparent circles. The adductors are unequal In size, directly
opposite each other, the larger being on the thicker side of the
bpéy.‘ :

§g§ller steages; The younger sﬁhges are most easily
confused with quahaugs, the yellow band aroung the outside of
the prodissoconch and the shoulder lepés,4being common to both.
If examined more closely the larvae considered here will be noted
to have straight snoulders, one slant from the hinge line being
longer than the other and the slope on one side of the body
reseubles the adult. The longer, square and distinct umbo is
aiso Qiagnostic.

These larvae were first noticéd about the widdle of
July and were t en in an advanced stage. Thus spawning gust

have taken place around the first of the uonth, They were
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only taken from collectors once - on August 4 and thus apparently
do not attach,themselves easily.‘ At ‘the stage they were not
noticed after the niddle of Aujust. In regard to the proportions
tney,are similar only to clams, for there is & difference of
about'357micra cetween length and heignt of both. The greéter
slant of the body édge L elai$ and the brigater colour of these
+ npgr larveaee distinguisih them,

(5) Larva "Ch. These larvee are & great deal like
Hytilug. In fact they were not'distinguished until about the
middle of the suumer., It was thought at that tlae that they
mightlbé'uodiolué although in Mbaiolus-prevalent areas in Cape
Breton Island no significant quantities of these larvae were
found in the tows. However, this may be due to the fact that
the tows were obtained in the middle of July at Cape Breton
Island when, at the Station, tie larvae had very nearly dis-
appeared from the water.

U_ The hinge line is pmeetically the same length in
relation to the larval length &s 1s found in Mytilus but the
corners are noticeably more indénted. The umbo is broadef and
flatter‘ihan in Mytilus and proves the most easiliy recognized
charécteristic. The umbo line forus & dark, broad bar beneath
the hinge line, while in Mytilus the uubo is :alnt and fine.

The shculders are not quite so straight or so long and the body
line on the deep side is not as falat as that of Mytilus. Neither
is the slope of tne polnted side &s sharp. Taus "C" larvae give
a Slightly more round &ypearance. The colour 1s perhaps a less

intense yellow than in the Mytilus. The adductor muscles are

similar in siee and .osition to those of Mytilus.
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This larva occurred «t the saue time &s Mytilus and
in the same broods. If was first found on collectors on July 14
and disappeared from the waler at the end of Juliy.

(6) Larva "DV These larvae are distinguished by
the fact thét they are silvery all through the free swimuing
'pefiods The later stages are wost easily confused with qusashaugs,
mostly because of their colourimg. The umbc 1s broader and
higher but shaped souwewhat in the saue anéular way. The outline
fié'symmetricai with wide, round shoulders becoming straighter with
age.s The.body continues the roundness of thé shoulders and
is broadest at the shoulder base. The base line is &also round.
There is a slight sharpness on one éide formed by the sudden
slope of the body to the base line, but this is not as distinct
as in either Mytilus or "C" and lies between "C" and quahgugse
The colouring is confined to the liver and gills - the liver being
& light greenish orange and the gills a lignter snade of the
same, The adductors ére‘very unequal, the only distinct muscle
being found on the pointed side of the body.

The younger stages cannot be confused with quahaugs
because'of their r under shoulders and almost comylete absence
of_eolouring. They are silvery, resembling M"AM larvae with
lighter liver but witnout thé brown'Spots and with rounder
shoulders and a distinct line continuing the straéight hinge line
into the bivalve and closely surrounding the digestive organs.

These larvae seeu to foll&w along the wiig‘the quaEBUgs,
having'h slightly higher spawning threshold than Ostrea. They
were found on collacjors the liast of July. The height in
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prOportion to the length most resembies quahgugs. ' These larvae
are notireally very humerous, cgrtainlyAnot more S0 than quahaugs.

(%) Larvae MEM, In the‘advanced_stages the umbo is
small, rather pointed like a blunt inverted V. The shoulders &are
very’siantiﬁg, one higher than the other. The Shoulder and umbo
are oatlined by & dark purplisi refractory iine. Tae base of the
shoulders are not quite the point o. the greatest length, but
th@lﬁngth line emtends from below the high shoulder base to
below the low shoulder base in & slanting direetion. The base
line is oval with the lowest point to one side and beliow the
high shoulder, making the valve thicker on one side fhan on
the other. ‘The colouring resembles Mytilus except that it is of a
wore greenish-yellow with & more definite orange colouration in
the liver. Below the umbo is & narrow area of transparent grey.
The whoie bivalve gives the appeurance of being very wuch
cluttered up with internal organs. The mantle is greatly con-
voluted and the adductors are equal on both sides and directly
opposite. |

A The younger stages are chnaracteristic in their very
narrow anterior and very wide posterior ends.

These larvae {irst appeared aboutl July 10 which means
they have a spawﬁing threshold'nuar £0° as do tue oysters. They
were present more or less continuousiy the rest of the suumer.
Some were found on collectors - apparently belng able to attach
theuselves, If it is a Brinhbdesmacean then iU may be Yoldia,
for both adductors are present and of equal size. This bivalve
is most easily gonfused in general outline with larva ®"F®, but

the prbportidn of he.ght to lengtn is greater in "E" than in "FW,
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(8) Larva "Fh, These larvae were noted in the sumuer

of 1838 in August in véry‘gre t numbers. This sugmer due to
the lateness of the season the earlgxstages were noted about the
firsﬁ'df August'wnereas last year they‘wgre full grown larvae
at that time. They appeafed in the tows in various stages of
development until the first of September.

~ In the later larval stages, when the animal is on a
slant, which is the most usual position because of the bottom-
heavy shape of the shell, the straight hinge line is still
visible with the umbo rising sbove it. The umbo is high,
somewhat square and fairly largé, although the shoulders, which
fall sherply away from the narrow hinge line, give it & narrow
appearance. The shoulders are we qual in length and slope, the
lenger shoﬁing the most abrupt drops - rhis 1slmore apparent in
the ehrlier umbo stages. The body line curves slightly outward
from the shoulder base giving the greatest widtn of the larva
near the free edge of the valyes, and nearer the rather flat
curving base line. The body beneath the short shoulder has
tne-greatést height and conteains the larger round adductéms The
coicuring of mFn is greenish yellow with characteristic green
horsesﬁoeoshaped iiver. The Ligestive Qrgans are sx;ghtly wore
of an orange-yellow. '

;7 The younger stages were differentiated frou simidlar
forms, especially "E® in the following way. The "EM were noted
to have & wore retiéulated interior, with & slightly convex curve
in the shoulder line, and a more indistinet bLOdy and base outline.

The clear green LorseBhoe-shaped liver is also lacking in mEnw,

Because the base is heavy in "FM" the consequent titlt of the
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larva ¢auses the progecting umbo}to give & wore pointed
‘impression than the straightened round foru.

No ®"isr were found on collectors. 'In relation of
lengtih to height they wost resembe "EF. Ihe hinge-liine lengti |
and-sdnareness of the shoulders aie distinguishing cheracteristics. =

(9) Larvae nG(i)m, ng(x)" and "G(3)", The bivalves

of ﬁhis group were only seen rarely. In fact these drawings
rgpf;éent the times they were observed,.excé}t (2) in which case
the first occurrence was not recordéd wilh sketches,

(L) was colourless looking and shaped mueh like wFm
except that the proportions of lengtih to height were unlike, and
the green liver was not observed in (1)

(2) was only notices five times and three of these
were in & single tow taken at Bedeque on August b, The first
two were observed in & saunple from Mill creek on July 16, but
no drawings were made. They weasured 87 x 97 anc 83 & 83 mlcra.
At tids stage no shoulders were visible and the body seemed to
fall directly away from the wide hinge line to the wider base
line. The colouration was the same &s that observed in older
forms. It Besembgkes "B® larvae iu colouration and form except
that the shoulders cre equal and tiie height looks greater than
theiength due to the narrow shoulders and deeply convex base
rline}' Most forms occur at the stage before they do at Bedeyue
bay due to tne higher temperature at the stege. Since thks form
had not appeared &t the stage at all, according to my observations,
it might indicate that (£) is a form common to Bedeque ead open

waters only.
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(3) resembles ﬂF"soméihat in genersl outline with
the heavier part of the‘larvaAbelqi the shoulders. It; nowever,
, has two distinguishing featﬁies in the slighbtly concave shoulder
liné'and the very distinct dark postefiorﬁiimiting liné to tne
gills, with a clear Spacq‘between/them énd the posterior adductor,
the larger'of the two muscleg. '

P se B (10) Larva "H", This form was not noted in the tows
atéh; £ime, nor could it likely be confused on collectors with
: yoﬁng«étages of other formi because iﬁs héight exceeded its
iéngtﬁ}which is unknown in any other bivelve studied. The fact
no internal Stnucture could be discerned somewhat indicates that
they ol desd rorm s caug:t hhere or that conditions on the
collector resulted in their death after settlement. Lust year,
1938,ﬁthey appeared on eollectors fro.. July 5-20 anc this year
were noticed around July 14. The closest resemblance to this
form which was found in the tows was (1) of ®G", although
Judging frow the nu&bers which setiled_out in 1938 there would
haié been ore in the water samyles.examined than were noted.
This uight possibly be .xplained by the small size at shich they
settle, thas getting ghrough the meshes of the tow het, at
leastnin the pounger stages. .
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I4BLE 11,

Set predictions at tow stations.

Height of Average temp, Length of
Daie of Temperature modal Brood frou probabie Precdicged date free seimming
Locality Fxamnination indications.  group. spawning date. of settlement. period.
¥robeble 8p. émicra} L) (According to
date and temp. (°C) prediction)
Lending stage. July 18 July b5 Z&.7  108.48 ) 5.8 July <4 19 days
" n Juliy 17 June lg =~-== &b b | <0.0 July 18 30
n " July 17 June &1  £l.1 &64.5& & 0.8 July 18 28 "
n " “July 17 June &0 £0.1 £16.96 & Eoe D July Z g3 m
" n July 17 July 2 ——— 196 .08 = .8 nooZ4 8RN
" " nOAYEJuly 4 CRIST . 169558 S £3.0 SR RE R
| S " n l? " 7 bb - 7 149 - 16 7 ~3. 3 n 2:7 . 60 . "
. " ¥ B8 RN T 2439 T80 7 &ed " S0 “de M
L n n 26 nog k.4 208 8 PR Aug. 1 £3 n
o " Aué.ll " R6- 265.8 208 9 £d.4 15 &0 n
" n _ il o T EBI9 TS 10 LS.k S 8/ 2l =
" " ‘" 18 . ANE: B . Rel.d 1857 . 11 PP nooz4 4 A
e o " M. 7 July &5p Zk.% 185-386 9 5.8 Aug. 14-15 20 n
‘Station 2001 July 1é July o EELT T XRE" 6 0.8 July x& 24 19 »
" n 20 June 28 . £l.l <98 S PAN ) July £1 b3 n
" " 20 June 30 0.1 &71 . E8e b &uly & g5 n
" n n 20 July £ -- £30 5 22.8 L gg
" n g S " 4 20.& 08 7 23.0 " 26 L
" " " 20 " B B84 " 168 8 2040 July 29 4 B
n " Aug. 10 ulg 29~ 5.6 16x-188 9 £d.8 Aug.l6 & 17 19 m
" " n 10 29 249 57 10 «4.0 hug. 1z 18 n
Trout river July 14 July 5 2435 185 6 4.0 July £ 18n
L n A % " O = 2D o “ July Z& P
" " n 18 " D R4S ' EXT 6 23+9 o 2 18 =
n n n 19 " 8. 28,0 184 7 & " o24 18 n
" b n19 " e - 9 169 8 “oe 8 #ooxd 18 n
n " " 19 s 8 g4.9 149 °) “Oe O L - | 20 n



TabLe II (Continued).

Height of Average teup. Length o
Date of @ Temperature modal Brood from probable Predicted date free swimuin
Locality Examination indications. group spawning date of settlement. period.
Probable sp. According to
date and teuwp. prediction.
(°c) (wiera) (°c) (days)
Trout river July 19 July £ «== £57. “ PR ) July =21 19
n n o July 25 July 10 26.0 <05-216 10 wded July 30-31 <0
n " - Aug. 7 July £5 ki.2 184 11 4 + Aug. 13 18
n n n 7 n 28 3.9 149-l6x 12 4 + Aug. 15-16 18
Conway Narrows July 19 " 5. 887 208 & 2.7 July &4 19
" " " 18 £ -- oS 8 8.7 July &l AR
" n n 19 n 7. 85:9. . 168 o KOk n 28 21
Mill river " 19 S x0.2 208 1 £L.7 noo24 =l
" " " 19 RD Rl -1T8 < zk.8 oo s 22
" n w19 " 7 24.9 149 o £d.1 B .28 <1
Hill river " 18 June 30 £0.1 271 " 8 -5 I L b
. . n 19 ‘July .3 20.8 - £08 < 2.7 nooz4 4 4
" n " 19 " b RB«T - 168 3 zZ.8 no 27+ 22
Mill creek July 14 July 1 -- 74 1 «5.0 . PE £l
n R n. 18 n S 20.2 . 216 - 8.5 "oo23 <0
" o v 18 o T &4.9 -16& 3 z5.0 LN 3 £l
Barbara Welt R. July 12 July 3 £0.& 1k 1 5, Py A July £3 =0
R £ n D BReT 308 £ 25.8 " 4 16
Inmen bed n ozl " & 20.2 230 & kel July 5 =8
e " July 21 n 3 xd.4 16k & K& . n .80 2L
n " L " 9 24:5 . 271 <k kied Aug,., 1 d
" " noz9 18 &2.85 216 S PN Aug. & 22
" n " o289 15  -- 184 6 25ed "o 44 20
Bedeque bay Aug. 11 July 18 &l.& 332 1 PR Aug. X1 " ES
" n .M 25 Aug. & k£l.4 389 4 25.0 n 25 22
" n noR5 Zk.4 =07 S Lok n .29 2l
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TABLE II11.

Oyster seéts on experiméntal collectors at landing stuge.

July

g August
Depth 19 &1 24 £6 283l.2 8.7 9 1Y 14 16 18 21 £4 £6 29
at & tide .
BB 0T g IO R0 =000 09 @
out : )
on 0 U 8.  8:0"00000::8: '~ 0000 % 0
18m 0 09 10 20000 =0 B 0 0 10
under .
Ben 0 O 6 3 B3R O000 'S 0.0 1400 LD
50m 0 il gt AR ATe 60 800 0 0.0
gg" 0 0 Ik Y 0 w0400 9.0 .0 0 0¥ X 6
BOII0x
i8n LG LA S B0 8 e e 000« D
Qut
on B IR TR b el R F T e I T Y SR
i8n e 2 Ul R S 30 G o T e R T RN R R T
under
(horizontal Ben g 0. 89 0.5 . 81 8030..0.5% . 6:1-0 0 00
surface) v
50m™ .. 0 0148 B 1T 2R &6 D45 0% 0 1.0
egn O 0 R4 EE -9 -0-41'0 010 0 1 0 1.0'40
Total 2 1178 T3l A1:lT1400 81118 = B 5.0
B T © B B.B T B B B B
Mode 3en 50m 6@M 68m 50m50m18M 18 0 0O esn  50m



- 59 -
TabLe II1 (CONTINUED).

Qyster sets on experimental collectors at station 2001

L08
Depth at 18 20 22 25 27 £9 1 3 5.8 10 lg 15 1719 22 x5 28 30
s tide :
1len 0 0 0 (3] 0 Q0 B Q10 0 8] 0 0 0 0O~ 0 0
out : ? !
en 0 0 L = - 000020 0 0 0 < RN e TR > Rl
under :
z4n 0 0 0 0 0 QX 00 ae 0 - 0 .. L OOk 54y
4gn 07 0 3 A 83 N0 0 e 8T 8
con 0 0 Q 67 2 - [0 PEROR 2 G « (NPl 0 3 1 2. R: %008
78n 0 o0 o400 ey (0 SRE IO . T e ET R RIRE e FO O el et e
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1zn 0 0 0 4 0 Q100 2000 0 0 0 O Q' 0 = 080
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80 B 0l et B 0Ll T 0 T840, 04008
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4gn 2 0 1 68 2 0:+0 Q00 0 0 P Q. 1 340 :; Bl
eon Xk 0 0 86 9 0. 420:-0.0 0 0 1 iy g e
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Total . 0 5. 30880 0 18-F: 50 “8 0 1l B 2068 8 8 5:°8
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LaBLk ALl (CONLINULD)

o*
Vertical Horizontal (visible spat)
Row  (total count) HOW Row Remarks
No. No. & No. 4
Upper Collector T B T B
" Up stream Down stream
1 40 50
3l &b 19 41 RNo. 1 of Horizontals points
4 50 65 up stream.
15 30 <l 46
3 64 &9
10 27 <0 40
‘a 64 77
o9 <4 6 o8
5 86 6z
43 &5 ? B g ol
5] 114 77
G 9 “4 . &b
7 127 i 8B
Lower Collector ROw No« 11 How No, 1z
1 89 g0
58 60 57 48
z 102 11z
ik 70 68 43
3 128 157 ‘
39 o9 58 38
a 111 107
40 66 68 61
5 110 100
47 50 60 40
8 111 20
49 31 - 71 87
7 71 111






