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y Prediction of Sets in Malpeque Bay Area,

uction

ing history of oysters in the Malpeque bay area
&, igr of 194% was unigue due to unusual water teme
Ltions,

p the month of May up to the widdle of June, the aversge
ature, celculated from surface and bottou readings taken
g stage, rose slowly but steadily to 17.9°C. on June
me llth the average temperature was 19.£°, and on

3th, and l4th, ranged from £0.7°C. to £x.4°C, Following
the temperature dropped to averages of 17 - 18°C., not
20%C, again until June 2£8th. From June £8th onward, to
rd the average water temperature rewained consistently

@ high temperztures on June l2th, 13th, and l4th, caused

ing but apparently most oysters were not then ripe for &
Sapwning did not occur., It was not until the second
mperature to averages of over £0°C, that larsc broods of
ie Degan to appear in the water.

on_of Cets.
f routine method for spat-fall predictions was employed.

ht be noted here that oyster larvae of the earliest
y to the untralned eye, variations in colour, not
ater when the eye becawe accustomed to selecting
ognition ol shape rather than colour., To the |
colour is the most striking feature of the oystef :
colours ranging from dull or dark grayish brown to

iracteristic rose to red-brown were observed in the larvae
first brood,

Bideford River Predictions

i~$ﬁ!nkton tows were taken with & #18 net for £0 minutes,

‘;‘ ents of oyster larvae were made after the collectors
on July 13th and 1l4th.

;tha'data.given in Table 1, sise frequency distribution

E g&re'nonstructed and by correlation with temperature

ollowing spat settlement dates were predicted;

i 1.~ spawned on June 15th and l4th. Should begin to
- Settle on July S5th. Peak settlement on July 7th,.

t was predicted that the set would be very ligut and
dal collectors were not .ut out for this group,

'”‘jggarimgntal collectors were hung on the landing stage on

i but dailv mieroseccoie examination of sanares dAnring the
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& reveuled no oyster spat.

pasned on June Z8th. should begin to settle on
July lsth, Peak setltleuent on July 18th.

'tﬁﬂgféf squsres of the two collectors on the land
2§ansgnly 16th, a few oyster spat and on July 19th, a
se

wned July 4th. Peak settlement on July £rd.

atal collector was sut outl on July £0th.
uly Z8th gave a count of £,000 spat per collector.

d?hén the same date of the squares from one of tie

the water on July 7th, gave & count of 95,000
Te

Oplc exanination of station collectors in Williams!
count of 44,000 spat per collector but it was noted
€r sides of the squares on these colleciors were
ed and caught few oysters, while the heuvy set

under sides ol the squares, On the silted side of
& &8 used in the above count the estimated set
Spat per collector. ~

FeioTe, & more accurate calculation of spat on the
- on these floats would be 25,000 spat per collectorli

_fibﬁ station coilectors in Claude Williams! creek
as follows:

float just outside the creek, 21,000 spat
ctor,

e

o
_the flout just inside the creek, 5,000 spat
collector.

rvhtlbgt wes blown up on the shore where it stayed
&ys during the settlement period.

ggggh!s Creek Predictions

ts of larvae in tows tuken on July 6th, 7th, and
Bame picture of size frequency distribution as
'd river except that there were no larvae of the
- 14th group. Prediction dates weres

= Peak settlement on July l6%h.

£. - Peak settlement on July 19th.

Bs - Pesk settlement on July £&nd.

1 squares {rom each of the three groups of
ut in Psugh's creek were examined.



phy, - collectors put out on July 7th. 106,500
: spat per collector.

MeKinnon, ~ collectors {it out July léth, 16,000
. spat per collector.

'ﬁé’#ﬁs. - put out July léth and 15th. =4,500
s spat per collector.

Trout River Predictions

yws the size frequency dis.ribution of larvae
o measurements of larvae were made after July 10th
obtained by that date were suflicient.

it dates in Trout river were predicted as followss

spswned on June 1lith and l4th. Should begin to
settle on July 8the. Peak setilement oOn July 8th

spawned on June &7th. Should begln to settle on
July léth. Peak settlement on July 17th.

;x§hwned on June 50th. OShould begin to settle on
July iSth. Peak settlement on July &lst.

L.~ spawned on July 4th, Peak settlemeat on July Z5th.

iver there was an unfortunste set-up. One

e fioats, as well as & number of rows of stakes,

ato & small area of the river. The accompany.ng

dea of the outlay. Most oi the colleciors were

sek to ten days too early. The majority ol them were
ainst the floats, with the long ax¢s of the bundles
hat the lowesl squares were not in more tnan one

4th squares from collectors ol each group were

e laboratory. Microscopic counts of spat gave the
83

Collectors put out July 6th and 7the. They
were very crowded; The count veried from
560 to 500 spat per collector. Soume squares
had no set.

On stakes., Put out July 7th and 8th. The
tops of many of the collectors were out of
water at low tlde. Squares from about the
middle of a bundle gave 1300 spat per collectord

1) -

put out on July 8th. 800 to 1500 spat
per collector.

On stakes., Put out July 8th &nd 9th. 1300
per collector.
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- Put out July 10th and llth. Counts on
different squares varied from 1,000 to
<,000 spat per collector.

”,i? Put out July 1l0th and llth. Counts ranged
~ from 900 to 1,500 spat per collector,

- Put out July 1lO0th and llth. £,000 spat per
collector.

- Put out July lsth and l4th. 6,700 spat per
collector.

5t £7th the collectors in Trout river were sgain
then the spat were visible to the naked eye. A
will serve to indicute the trend of the observations.

¢§ilectors put out in time to catch the earliest set, -

ollectors on floats. Put in water July €th and Tth.
8y poor -set. Floats well in from the chaanel on
f%ﬂnk of the river. Bundles wery crowded

d hung close up to the floats. Extremely dirty.

npe of the éarllest brood of oysters setiied on these

llectors. There were & few of the later broods.

llectors on stakes strung along the edge of the
channel on the left side of the river, that is, on the
p0site slde of the channel from the rest of the floats.
ere was a good set, particularly on the lower parts of
the bundles. The collectors were reasonably clean and
he catch consizted of a nuamber of large oysters of the
early set «s well as many of the later sets. There

were no asclidlians. Apparently there was good water
ddrculation in this _osition which kept the collectors

lectors on floats. Put out on July 8th. Poor set
asisting of & few spat of the earllest brood and a
htly heavier cateh of later broods. There were a
ascidians on the collectors.

tors which were put out during or just after
the early brood showed the followings

a stakes. Put out on July lO0th &nd 1llth. The ciatch
averaged one to two large oysters per side with the
reater percentage of spat belonging to the second
succeeding broods. The set was iight.



iMap Showing Approximate Arrangeument @f Collectors

in

Trout River

\Q \
"\ ((%' s \\\1‘3
\‘z \ \\~ i \‘\‘
: Eél
\ { pel)
o \/ ] . B
I {0
B,
A
(1
(<)
; N (o)
(4)
(5)
(6)
(7)
8)
| (o)

Smith

mMacLean

oharp
Travers-Johnson
beaton

Haray

Clark

Tanton

Bllis

Williams & Grigg



-l %

floats. Put out July 10th and llth. The catch was
)rs The upper sides of the squares were covered
ith ascidians. (Collectors were crowded badly and hung
lose up to the floats in shallow water so that they

ere alwost on the bottow at low tides The best set
red on the lower puarts of the bundles.

oats. The date on which they were put in the
is unknown but it was probably &round the 10th
the The set was poor, consisting of &« few
oysters and a few swall. Ascidians had settled
reat numbers.

On Gats. Put out léth and l4th. Tihe collectors were
oor ly dippkd and were hung close up to the [loats.
'hey were very crowded. There wes & good set of spat of
second and succeeding broods. Seltlement was

aviest on the lower parts of the bundles. The spat
jas covered completely with ascldians. These [loals

eI e located next the channel of the right side of the

jes the sets were much heavier on the upper sides of
res of the buncles with no spat on Lhe upper squares.

ollectors that went out in time for {he esrliest set -
h - only those of Smith had & good catch, His

tly were kept clean by betier water circulation

g nt the second and succeeding sels as well as some
earliesl brood.

dians which settled in such lurge nuwbers were con-
ectora ylaced next the channel and on the right side
sollictors inside the first line of floats were

of the squirts.

: ileetors were the only ones _ut out at the proper
ople counts showed that he had the best set, but,
ition next the channel ihe spat were covered with
of ascidians.

enting ove Predictio

dates in Bentinck cove were predicteé as follows:

pawned on June loth and l4th. Should start to
settle on July 8th. Peak settiement on July 9th.

‘should start to settle on July 15th. Peak
settlement on July l8th.

should begin to settle on July 22nd. Peak P
ettlement on July Z5th.
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r es of tows Laken at Bentinck cove, larvse of
ré numerous than they were in tows taken in other
thought that this first brood was worth catching

Wwas advised that collectors going into Bentinck
it in the water on July 6th and 7th.

eroscoyic exeminations of squares from Bentinek
float put out on July 10th. 4,500 spat per

‘etor, Many of these were of the early set.

float put out on July 17th. 5,400 spat per

Or. 211 of these were of the seconé and succeeding

: gzg_ggrigk gove grgg;g QO&Q

Tick cove 1t was predicted that ther: would be no
sters. Examination of collectors in the cove Justified



jﬁggﬁgﬁ&ggg;gg_of the goft~shell Clam
- Mya arenaria

soft-shell clam, Mya arenaria, during the suumer
with two main objectives.

' o discover as much as possible of the larval life
story. Investigations and results along tnis line fall
our groupss

5§*Lttempts to induce spawning and to ppoduce
~ larvae by artificial fertilization.

b). Recognition of larvae in plankton tows.
_jngtermination of length of free-swimuing period.
 ; Detarminat1on of factors influehcing spawning.
'gﬁise methods for the collectlon of clam spat.

1. Lerval life History

tﬁanfts to induce spawning and to produce larvae by
rtificial fertilization, :

tempts were made between June 6th and August lst
ng in clam. On June 5th, clams and sand were
the shore above the Stution and frow the clam

| point. EBach grou. of animals was placed in &
jum tank in the laboratory. The tanks were daily
lled with new salt water.

time, on day after day &ctive sperm from freshly
berated into the weter ol the tanks or plpetied
the incurrent si hons of the claus. But spawaing
uced.

L of fresh mature clawm ova into the tamks &iso
ice any result,

oysters were induced to spawn in one of the tanks
ed no effect in the claas.

atteupts were also made to ertiflcially fertilize
r larvae to the straight hinge stage in the
larvae dicd at the trocophore stage.
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,aaﬁégnition of clam larvue in gylankton tows.

‘beginning of the summer it was belleved that clam
d be easily recognized and identified in plankton
Bt there was little danger of confusion with other

) ngly sta.e tows were examined, larvae measured,
eacy distribution .olygons constructed on the
3s@ Jolygons, however, ralled to sihow definite
1o growth cu:sves could be drawn.

‘not until after the oyster prediction work was
it & really close andubsggfulostudy of all larvse in
¢ It was then discovered that what had formerly
the straight hinge stage of clas was the correspond-
redo, and thatl this stage of Jys could not be

ed, '

10 anced stages there were distinguUished two types

which close scrutiny showed to be different, but
i satisfied the measurements given by Stafford (18086)

th larvae are transparent but one has a darker

th brown plguent s, ots around the edge oi the
guentation begins to appear when the larvae is
t which time it is notliceablie chiefly in the
T the shoulders. As size inereascs the .igment
ne edge of the mantle and {inally beecowes scatter-
These brown spois are best seen by passing
»0s8sible through the larva.

* larva, wilch shall be calied "Larva B" irom how
ed al various stages of development in Seriss 2,
this report. ‘

t lLast decided that tune larva with the brown

was that of ,gz&. In shape and appearance 1t more
sponds to Stafiord's descripgtion of the clam larva,
of the group marked "Clam Series", show larvae of

t8 of difference Letween Larva B and the larva
that of Mys ares

} by reflected light is smooth and has & silvery
s Clam larvae by reflected ilght are silvery but
brown spots kuow up through the shell.,

& B by trensmitted Light has a very light, greemish
visceral mass with no brown plguentation such as is
in the clam larva,

lope of the shoulders of Larva B is perhaps a little
3teep than in Mya.

int of* the posterior end is higher and sharper in
then in Mya. :



Surface Tow, St. Andrews, N.B.

g gLsuremen Eg

He = 18 oC. divso = 105u

L=17 »n n = 17%u
H;nge = 8 oc. divs, = 58 u.

July k4th, 1942, &t. Andrews,

Claél Brown spots on mantle,
Not certain of adductors.,

geaauremggtg
H =43 oce divs, = 16lu
L

q
&

. » = l8%u,

July k4th, 194z, gst. Andrews,

Clam. Brown spots are present
Cannot see adductors,

Measurements
M
H= 26 oc, divs., = 18zu

L=3s0 n " = £10u,

B L T R R I O R R R I R R R R R R T I T T R R RO TR TARRNTINROIR T=r'..n
NPT T ——————



C??”%

v
~ o

Ju/7 Ca-sy2, 57, Brdrews - £ /Q"? (8 Ere s
l n Z/JE/Q’J

25 Aouvnd

riwer tows.

A e a_‘p’f/‘?"*;”‘
H: 34 oc Dirg = = =%
A::37 2 = 2f9.a
——
)V
/



S ¥

he umbos of the two larvee which are characteristically
" different, In Larva B the umbo develops more guickly

. than in the clam, It rises sbove the hinge and shoulder
 line, whereas in the clam the umbo forms a contimuous

line with the slope of the shoulders throughout development.

lgghs'antcrior end of Larva B is rounded rather than
. fiattened as it 1s in the clam larva.

_jff@@ﬁﬁrmination of the duration of the free-swimuing period.

} stated before it has, so far, been impossible to identify
paight hinge stege of tﬁe clam iarv&. Mya larvae can be
ished as such only when the brown plgment spotis have

at which time they are &t lesst 90 u. high.

-
b

ments were made of such larvee 4nd size irequency
polygons constructed.

_glves the size frequency distributions.
I and II shos the size fregqueney distributlon curves.

@ the growth curves the length of the free=swimulng period
tively set as two weeks, essujing that the earllest
e stage 1s, as Stafford (1908) says, about 70u high.

: &t which the larvae settled this year in Bideford
 between 210u and 25&p, with maximum settlement occurr-
md 2‘3@0

ifford, (1906), found that the settlement size of clam
as sbout 420u, In tows tzken tnis year at Brandy cove
, N« B., clam larvae were found of very great slze,
ost twice as large as the largest found in Bldeford
 This may be due to differences in water temperatures

m#_.so

%
mination of factors influencing spawning.

ot was made to eprrelate spawning bursts with water
ture date and with tidal cycles.

re & tidal amplitudes, &s taken from the tide tavles
5 ) I‘Md’ B S., com"uted for R.‘Lc‘hﬁﬁond b&y, POE!I‘,
lead pencil; average water teumperatupss

day from two surface and two bottom readings
landing stage are plotted in red pencil; and
peratures, read from & maximum-minisum thermometer
are merked in green.
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~ Assuming that the pelagic period of clam larvae is of two
s duration the firsl brood of larvee should have been
jed about May £8th or L9th, Frou figure £ it will be seen
. the heights of the low tide levels on these days were

lily decreasing, being, on the alfternoon of the 28th and

. 0,6 and 0,8 respectively., On May Z8th there was no
2d incresse in alr temperature, the mexlmun being 59°F at
ey at which hour the tide stiil covered the clam [lats;j
n Mey 28th the air temperature rose steadily to & maximum
®F at 4 pes., and, during tie rise the clam [lats were
ered snd therefore heated by the sun. On May &Oth, the air
reture fell during the day from & maximum of 70°F at
o t0 & winimum of 54°F by noon and probebly continued to
during the afternoon. The clam belt was Jjust beginaing to
posed by the receding tige -- the alr temperaiure was
iing the minimum recorded. It may suen be conciuded that
first brood of clam larvae was Spuwned &8s the tide came
er the clam beds on the afternoon of lay &9th.

In the case ol the second brood the piecture is not quite
] 1f the supposition of a two week {ree-swimuing period
t this brood should have been spawned about June 8th or
June 7th maximum alr ‘temperature was 72°F but it
when the clam fluls were covered since the tide on
lay did not go oul lar emough to cxpose the clam belts
jrobably r.les out the 7th as & probable spawning date.

)@ 8th air temperatures were 10° lower and =gain the clam
yere not uncovered durlng tae daye. On June Sth tue

m air temperature was egaln 7<°F but on thls day only
one quarter of the clam [lats was exposeds To take

h &s the probable spewnling dale would be in conlormity
he twe week pelagic period theorys

1 & %
e other possibility is that spawnlng coccurred about

- On this cay approximately ome hell of the clas belt
sred ot low tide and during the ex, osure period the air
re rose to 84.5°F. If spawning did occur on this day
th of the larvae during the first few days of their pelagic
¢ have been rapid. Such an locre.se in growth rate may
oecurred since average water temperatures during

- 13th, l4th, and loth were over 20°C.

;Jtﬁﬁlfi@ﬁ can be secen between spawning bursts and water
CETE

urize, it seems evident from the facts that spawning
initiated when the clam flats are heated by nigh

wes during the exposure periods. The same con-
gggchsd by Battle (192l) for the St. Andrews region.
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n Collection of Spet

ot mng abjeet of the clam inve.tigation was to try
isé a mathed for the collection of spat.

WO tysas,or eollectors were arranged, The first consisted
)oden box one foot square and four inches deep painted to
t aaainst shipworms. 1n tids tray, three inches of sand
beer washed through & #0 netting, were placed.

Hgftyye was & ten lnch cube, wire basket, open at

ths Type I boxes were prepared. Tone send was brought

bed &t Suipyard pointe It was weshed with fresh

h #0 plankton netting anc l-~{t standing over night

: ll er with the hope of killing eny small bivalves which
ve passed through the netting. The boxes were filled
sand and placed in the following places:

l?th.

0X #1, Hung from the landing stage in deep water and
raised apbout one foot off the bottom, It was
covered by a t least oune foot of water even at
the lowest tides.

adbox #Ze Placed at about tue &/4 tide murk on the beach
at Shipyard point. Tie sand was soon washed out
of this box by wave action and as & collector
it was a total fallure.

SBthe -,

_ @ndbox 56« Hung one foot off the bottom in the channel
about 150 yards ebove the landing stage.

2 f & lﬁtha

Sandbox ##4. Hung in deep water just off sulpyard point.
i It was raised about one foot off the bottom
and was covered by about [{ive feet of water
at low tide.

Sandbox #b. Placed at the outer euge oL Lhe clam belt, on
tne beach in front of the Station. It was
uncovered wien the waler level weut below the
1.8 merk on the tide gauge.

Placed at tuhe outer edge of tne clam belt at
Shipyard point. Wave action washed the sand out
of this box.
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Fizur. 4,

.

from which drawhiigs were made, taken from
.y E2nd, 194%Z. This is the prodissoconch

asure

81-82 oc.Divs. = £17-iidu
85 oc.Divs. = 345u,

i;‘lnﬂ cane frow #l sendbox and at the same time

Y O%s The prodissoconch is white and transe
L8soconch 1s yellow with ridges radiating from

b outward to ventral edge of shell. dn many of
e little projecting knows.

£End, Drawing.

issoconch of clam from No. 1 sandbox.
v Messurements

'56 Oc«Divs. = Z38u

87Tn = = &zb8u,
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th_\af the Type £ collectors were made. One wus placed
 each of the sandbox collectors., Periodic examination of thes
's failed to reveal bivalves of any kind.

It was thauiht, when these collectors were put oui on june
‘18th, and 19th, thet there were many clam lervae in the
r : to settle. subseguent studies of tows showed thatl
lar and larva B had been confused and that actually
rst and largest brood of clams had setiled and the second
‘was due to settle about June £0th end 2lst.

It was hoped that Dby oieking small claws out ol these

tors the prodissoconchs would be studied and the identifi-

y of ealn lervae fonfirmed. The boxes were examined

ically but nothing could be seen with the unalded eye.

; not until July <<nd thet a sample of t0£1sand frow

x #1 was brought into the laboratory. This sample stood in
jater in & covered dish until July &lst. Examination then

L L t many small bivalves, which formerly were concealed in
and, hsd dled and the ga ing shells were lylng exposed.

At present only (wo types of these pivalves will be noted.
L5 & very su lMys in which the prodissoconch was plainly
eds  The other wes the bivalve referred to later in this

t as Type #, and whose identity is as yet unknown, The
ssoconchs in both these animals are colbourless and

arent. The dissoconch in clam is slso white, bul opayue,
rery falnt and irregular eireular striastions. In type 4
er hand, the dissoconch is derk brown, with heavy

l’i“‘at

L[4 - ssoconchs, a&s drawn from the shells of each
.y are shown In figure 4.

ff'~A>tian of the prodissoconchs of Type 4 im thls &and
ther enimals leads one to suspect that Larva B develops into

tvpe of Bivalve, although there is, as yet, no reelly
basis for this belief.

n July &lst a sample of sand from Sandbox #o, collected
gge way as on July kiknd, was pbrought in and on
t 6th similar sum.les were taken from sandboxes 54 and #9.
'ew soft-shell clams were tasen from any of these samples
n; v:ii smell specimens of various other bivalves were found.
have been preserved.

on September 8th, llth, &nd lth, the sand from boxes §5
48 r.&gaetivoly, was again washed through #0 netting
. the bivelves collected.

s



§§ in number of clams found weres

'55 elams. ALl were very small, the largest being
about 7 mm. long.

4 large elams, maximum length sbout 30 mum,
fanalg clauns, ' ;

#8 - 1 small claum.

was not taken up. It 1s to be sunk in deep water
at a marked spot and left until the fall of 1845,

- 1lst, a number of small clams was noticed on tue
‘ends of an oyster tray which had been in the water
 spring. A particulerly heavy set was observed on
0] rge oysters lying in this tray. The shells of the
y dirty, heavily silted and had also a heavy
+ Among ihﬁ dirt and mussels, young clams had
& tray might be used as & eoilecter of clam spat



(Note: In all drawings 1 square = Th.4u X 71.4u)

The sandboxes which were put out for the colleetion of

spat caught &« large verietly of other bivalves, 8ince

ton tows were being studied for clam larvae, other free-

ng bivalve larvee were also noted and drawings were mace,
& ired oeular piece, of various steges of development
me of these. Only those larvae are included whose develop-
could be followied with certainty.

An attempt wes then made to link up the different kinds of

e with the types of bivalves which setiled in the sandboxes.

2 the following peges, brief notes on each larva, and when
eared in the water will be made. 1In cases where there

me evidence that & particuler larva is the pelagic stage
ivalve type found in the boxes, drewings of the two will

led, but this does notl mean tﬁat the identities ol the

 thus linked with settled types, are indisputably deterufned.
awings of the inside configurations of the ninge lines of
fferent types of bivalves are also included. Tue arrangeaent
th was found to be a very valuable aid to the classi~

of the specimens.

3 tiilératings of bivalves types, the plctures were
‘made of tne outsides of tue shells.
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Larva A. oeries 1.

T.is series was not completed because there w&s no
Gifficulty in ,icking the larva out in tows. It wss present
in the earliest tows talen on hay =zotnh. It might be tne
larve referred to M. Miller (1989) as Lerva "CU but tnis 1is
not certein. arva A had practically disappeared irom tne watler
by July ord.



May 28th, 194z tow.
not & really typical specimen of the type.
is not as yellow as Mytilus but is almost white.
are brownish (colours may have faded).
1 can Bike out, Witylus hes circular markings
whereas this larvae has none. Note toothlike

hinge line, not seen in Nytilus.
asur s

. 39 oc.Divs. = 75
45 n ® = 515n



’ Larva B. Beries Z.

 $¢ngu1ahing festures of this larva have already
d out.
hfixgt sicked out on May gend, but may have been
the water before this. It continued in very lerge

sossible that these larvse give rise to Type 4
, large numbers of these larvae, found in tows

with the numbers of Type 4 bivalves taken frou



Larva B. ©Series k.

This larve is wrong side up in relation
to the rest of the drawings in the series.
‘ leasureuents
H = 16 oc.Divs. = 1llz pn
L=1lgn 0 = lebn

jeasurements
H = 18 ocpivs. = liépn
L = £0 oc.Divs.= l4qP

This is thought to be a straight-hinge
stage of Larva B, berles Z. Visceral mass
is greenish.brbwn. Space between visceral
mass and edge of shell 1s green, like young
shipgworms., Note heavy shoulders.
jeasureuents
L = 16 oc.Divs. = 1ll2n
H=14 n n = 98p



Larva B. Serles &

Taken from May &0 Stage tow.

& ‘ Messurements

& H = &6 oc.Divs. = loap

/ L=2 » % =106p

This larve has shape and proportions very

like those of clam (Mya). The shell, by
reflected light, is silvery, shiny, and smooth

By transmitted light, the viscersal mass 1is

‘brown. There are no brown pigment spots. The slope
is perheps less steep than in the clam, and the

tic feature of this stage 1s tne uwbo, which is

ected above the hinge and shoulder lines. Could

r one adauctor with certainty.

Taken {rom May 80th stage tow.

Measurements

R S P

/ , H = 22 oc.Divs. = 1b4p
L= " " =l66p



Serres <.

‘bf\\\\ Measurements
L
H = 29 oc.Divs., = z0op

N\~ : L =3& * n = 2293

i Coldur of visceral mass is still

/ greenish brown, possibly a bit

] | darker than in earlier stages.

Meusureuents
=N ;
S H = 8% oc.Divs. = Zdlu

e — X ‘«x L=37 ® n = g59u

& (E is measureé from toy of
nighest umbo). Both adductors
are plainly seen.

The umbo in this aniumal comes
13 | up before it does in the clam and

| it rises sbove the hinge and

shoulders line whereas in claam
rs are continuous with the umbo. Also the point in

is higher up and sharper than in clam.



Measurements

H = 56 oc.Divs. = £5gu
L =4 n L = 294}10

mass has darkened a good deal.
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Larva C. Serles 3.

is M. Miller's Larva nph,

mit first appeared in the water on June &th

aring around August 3ré. It was present during this
thought possible that Larva C ;ives rise to Type 1

h scttled in the sand boxes in conslderabie numbers.



Larva Ce Series 3.

This is M. Miller's Larva ®"B"., Has a grayish
wnite visceral mass and the space belween

visceral mass and edge of shell is yellow.

leasureuents
H = 15 oc.Divs. = 105p

Lzlgll " 8133)1.

The yellow bank is very faint in earlier stages

; -' o - s
_in one measuring:s = % = ffgp, As the larve grows
mes brighter.

The yellow strip has broadensd some=
\ what, taking in the outside edge
/ of the visceral mass. Uambo 1s
beginning to be seen.

Messurements.

H = 20 og.Divs, = 14Qp
L =g 2.9 - l?@p




Larva Ce. Series &

geasurements
H = £4 oc.Divs. = 168u

L=3 " ®n =glop

/ L. of hinge line = 10 = 70n

e

ey, W The yellow colour is very intense.
 \\\; colour of visceral mass deepening
O\ |
3 | somewhat so that now it 1s &
) brownish gray colour. '
,//~
e deusurewents
P
v o H= B Oc.Divs. = 196)1

L = &5 " N 82,-459)

L of straight pert -f umbo = 10 oc.Divs. = 700



Measurements

H = 25 oc.Divs. = z4dp
L=43 ® n =30ln
L of straight 1ide of umbo = 10 oc.Divs. = 70u

larger specimens ef this serles there seems to te quite

variation in the relationshi, of L. to H.

‘iﬁ tow I found one measuring; H = 41 oc.Divs. = &87n
L=435 = s48n
is becoming more like that of Mytiius but
n for it has the very high, quite sharp point &t
indented shoulder at the same end., and the other
up almost to the same height as the umbo forming
with it. The umbo itself is still square &and not
;plrt of it still measures 70p.
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Type 1

- This animel seems Lo have & squared off umbo and very
y shoulders. The dissoconch appears to be humped up
doubled over the shoulders. prodissoconch is yellow.
y s white and not very transparent.

from stage sand box on July gZnd, 194%.
pugust drd, 194z.
| _ prodissoconch yeasurements
B = 48 oc.pivs = £94n
L =49 =343

o Total measurements
3K(§t x) = 7% oc.Divs. & 504pn-.
L & 82 n = 574p

~ Length of flat top of umbo
~ about 11 oc.Divs = 77u.
nis bivalve as it grows, becomes the little brown

found in large numbers in Boxes #3 and 5 screened
ember. The teeth on the hinge line are typical.
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ta pleture the inside of the umbo ang hinge line of

'.Bhalla dying open with inside up. The large projeéting

“in cach valve is dark brown ang cartilaginous

;ltrge: H =110 oc, Divs. = 770p

L = 157 " = 7sn
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Type 4.

dissoconch white, Dissoconch yelilow,

asur
ssoconchs: H = £8 oc.Divs. = 196n
L = 58 " = Z66u

68 oc.Divs. = 476n

ssoconch: H = £7 oc. Divs, = lagu
' L =34 " = L58u
H = 106 oc.Divs., = 7lzn
L = 125 " = 8751

from stage sandbox (#1) July <&nd, 194%.

e were many of these in the sample taken.
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Larva D, Series 4.

fi It tt§ n$t¢d first on June 15th and was preseat in increasing
's until August lst wnen it begam to grow scarcer disappearing
just 15th, Probably it is the same as M. Miller's larva ®Ew,

~ Its most characteristic feature is the purple colour of the
0 seen with strong tlransmitted lignting. In swmall specimens
Type & bivalve, the same colour could be seen around the umbo.

- Type £ bivalve is thought to be Cuwmingie., It was found in
ge numbers in all sundboxes and tne sizes of the specimens

ed {rom very small to sbout 5 mm. longs. This fact corresgonds
he distribution of Larva D in tows.



/4/’0& D Scrres‘ A/

This is the laive with usbo outlined in ~uryples,
If all sveilable light be passed througn it the
purple colour 1s distinguisheble even at this

early stege. The rest o. the larve is & iigut
yellow colour. Oune shoulder is s_ightly higher

then other,uubo is becoming visible at tiis stage.

Measureuents

i

15 oc.Divs.

m
it

21in

i

L =15 " 105y

L of hinge'= 70 oceDivs, = z&y

If iight is inceeased, purple colour
is very merked around umbo., Uubo is
heuvy. Ucbones about equal in size.

Measulements

H = 18 oc.Divs., = liz6p
L = %0 " = 140p
deasureuents
j H = &8 oceDivs, = i61ln

L= ® lezp




44},/,9 D Berses é/

deusurewentis

H = &7 oceDivs, = laop

i

L =4l n = &l
hequires full light to see the purple
colour which is still confined to the
umbo. Tne shape of this larva is
charscteristies Shell aéppears 1o be
very thick and heavy. Can make out

only one &dductor. Umbo isg prominent,

' One measuringg one measurings
H = &9 oc.Divs. = z03p H = &6 oceDivs, = logn
o S e L=sz "  =zaen

5 ' ¥easurements

H =050 (at x) = xi0p

L = ga = Z&8n
\ The suduen decrease in aifference between
| H and L is partly due to tne increased
B size of the wubo which causes the larve
' to be propped up on it and therefore
:;~NQ,; brings the umbo on opposite valve ihto
:j fcasurement. He 1s measured Irow toy
:Et 486p, Purple colour is still distinet but not so

s

nger steges.

A Gt :



Lrrva D Serses 5[

Mecsurements
H =235 ( at x) = <48y
L = &9 = L7y

Papgcle colour faint with lots of light.
Colour of whole is deep yellow.

Proportions of L to H are changing.
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Iype & -- Cumingis

ﬁ”ffg-froa stage sandbox on July &znc, 1942.

.a’ssoeanch yellow aﬁd unridged. Dissoconch white, heavy,
»; 21dged. BEquivalved. May be mactra or callocardia.
5? §roblhly. Drawn to scale.

Mesasurements
oneh: H = 35 oc.Divs. = 45p
=3 = = &lop
L = 58 oc.Divs. = 406p
H=51L = 55Tu
i Measurements of other speciuens
 Prodissoconch Totsl size
| Ssbec-nivs. = Zk4u H = 160 ocsDivs, = 9lop
o = 259u L =15 "™  =1050n
léi;ocgnivs. = xd8p H = 150 oc,Divs. = 310p
39 = Z7op L=18 n = 109zp
8l oc.Divs. = 17 H = 76 oc.Divs. = 552n
6 = 252 L=8 " =80y

E?@ﬂnd a very small specimen of this type:

;p~¥ }geht H = &4 oc.Divs. = 238n

. L =38 n = 266)

1l size: H = 44 oc.Divs. = 508p

i £ L = 42 " = s4dp

gélwodissoconch had the shepe of Larva D, No. 6 of series
';5; usbo, by strong transmitted lighp, had & definite purple

-
L

Ad ﬂmt






DE Lo

from stage sandbox on July kind, 1942. Drawn from

=

uen. Is a slight suggestion of purple colouration
'ﬁiry strong lighi. Prodissoconch is yellow. Dissoconch
more transparent than that of Type 1. Adductors are

deasurements
= 4 oc.Divs. = Lo8p (not iacluding far uwbo)
= 58 " = «66nu
06 oc.Divs. = Sukp

L - B SR -
i

H

64 " = a40n
: one cannot be wistaken for anything else., A4is growth

i protrude from the shorter, thicker ead. The teech on
ne are characteristic.

d number of these, of fair size were found in sample from
'én August 6th, 1942 and there were also & nuumber in #o
well as many in #8 sandbox.

‘ircular striations stop after a certain size is resched

on the shell is smooth below the stristions
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laﬂ teeth, seen frow inside of Type k.

igot larger and heavier as gTowWth proceecs.

|? E_} .
e A1 &



Larve E. Serices b.

It first occurred in the June 16th tow wihen it was easily
picked outl In later tows its history became wore coniused,
other larvae appearing that were so similar to Larva E that
it was very hard to tell whether one or two kinds were present.
The difficulty has not yet been cleared up.

In its early stages thls larva 1s shaped like but it
is yellow. Later on it has an outline sigilar to that of Larva B
but there 1s no danger of coniusing these three types.

Lerva E could nol be linked with any of the bivalve types.



Larva F, Ser-es 5~

June zznd tow.
Measurements
H= 20 oceDivs, = 140y

ﬁ L = && ” = 154y



June 1l6th and L7th tows sieasurements

H = &5 oc.bivs. = 170n
7 o L = &7 " = 1lo9p

This is probably tne lerva that L.umiller at first
thought was & clam but alterwards classed as
unkaown. In earliier steges it seews to nave tue
Snape oi a clem (iya) larvs, buf as growth uroceeq

tne umbones coxe up above tne ninge ena snoulder

line and l&rvea then looks most like later steges
~- Ol Lerva B, oceries 2. Tnis larva is yellowisn

green. Liver is carker.

¥§§

5\ weasurements
H = oc oc.Divs. = zz4p
B E = 85 m = z45p
—~
//
. “f‘f’ \‘
A ™~
T » ) \\\\ neasuresents
~ ~. o ™
5 N\ H = 87 oc.Divs. = 25%n

) L = 41 " = Zb"yl



ffhg gi"l'Q* elready included five other types were
 sand box collectors.

Quaheaug.

Razor Clam (No drawing made)
4. Petricola

jf‘;i Tellinae (Wo drewing uede)

Type &

@ Specimen of thls type was found, in the sample
#1 box on July Z&nd.

. was thought to be the saume as Type 1, but it

ed umbo and has not the regular serskings on the
- prodissoconech is yellow. The dissoconch is
with & few markings ne«r the bottom of the
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Iree s
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geasur%ntg
= 00.D1730 = 866)!

L=44 v = 500p

. ¥
H = 76 oc.Divs. = iy
‘L=8 n = 60wy




,t'» S
)
- - 28 -

ftt!iiz n&abor of quehaugs settled in #8 sandbox, the count
 f g 28 1n all. Neither sampling nor sereening rcvealed
1  of qashlﬁza in the other boxca.




One valve of young gquahaug.

Measurements

Total: H = 115 oc.Divs. = éOSy
L = 130 " = @10p

The whole is white. It is impossible to
say definitely where prodissoconch ends,
but 1t way be marked off by the first
eircular ricge.

leasurements to the ridge

H =49 oc.,Div:, = .54:3)1
L=5 m = 585p

But there 1s‘no dliference in colour.
Unbo is dimpled but this feature is not

outstanding. Ridges are not yet raised.
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Rezor s& Ling

e were found in considersble nuumbers in Sandbox #4
it was screened. The specimens were all so large that
| ssoconchs could ngt be distingulshed in any of theu.
 1s ngfelﬁt, therefore, to the larval life nistory of
¥ € N'ﬁu

, thpae bivalvcs had reached a large size at the

of screening, it is probuble that they setiled very early,
is fact, ong with the swift burrowing habit of the

1l Iﬂ‘hﬁlelgl&in why no small specimens were obtained in
amp, ea taken earlier in the suamer.

Clams were found onlyln Sandbox $4 when the contents
h bﬁ:&s were screened, It mey be that the larvee of this
lve did not occur in any number in the tows which were
Snat off the landing stage.

4
19
il
Petricola
|58

!hry small specimens of this animal were found in the
' samples teken from the boxes. At that time they were

a. te be young soft-shell clams, but & study of the hinge
. showed the presence and characteristic arrangeaent of teeth.
r—.ltnrc served, on comparison with laiger, recognizable
e, to iden%iry the younger forms.

“Jg~ lpnciumns were found that were small enough to give
ﬁf~cution of the shape and size of the prodissoccnch.






Petricola

Taken from stage sandbox #l1 on July kixud, 194%.

" One valve drawn on a smaller scale than preceeding specimens.

8l Ssquare has the same value, namely about 7lu, Wnoel valve is

i@ yellow to white in colour and prodissoconcih cannot be distin-
kShed, but is yellow. The umbo is quite sharp and points Sorward.

E
2 : geg:urements

H &bout 140 oc.Divs. 280n
L " 165 n 1156n

There are circuler markings around the shell following the
Oof the shell, but they are not prominent and valve sceus to be
& Smooth. Not as numerous as types two and four in the boxes.
e
. They seem to be much less easily killed than other types since
By shells were not found in the early sample until August x9th,
@ than a month after being removed from the sandbox.

I In larger specimens there appears a colour difference in tie
Soconch, the shell looking dirty white, conirasting with the yellow
» This whiteness appears in the dissoconch after the animal has
ehed the height of wbout 980u so that specimens after teaciing that
@ are two-toned. The size at which this colour difference becomes
gdent, seems to vary from individual to individueal. In one the
Bge appears at H = 65 = 4554, In & third the line of demarcatlion
fifficult to distinguish. ~ As this animal grows it comes to Look

¥ much like a clam, being distinet frow the clam ouly in possessing
i on the hinge line, and in having a more rounded rather than
eut posterior end, than Mya. The teetl, with ag€, 0f course,
heavier and larger.

Another constant fe.ture is the ligaument Joining the two valves.
the animal §rows, the ligament becomes thickened and brown near the
O while § -~ ¢ of it remains trenspareat and fibrous. The outward,
l@ting ridges, characteristic of adult Pectricolae, do not appear
8L the animal reaches a size of about 1400 = l.4um. in height.
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Tellina

~ Representatives of this species were found in all

ndboxes but no very swall speciuens were obtained.

-ih'ln connection with thls animal a very interesting develop-
1t occurred.

i 4

.~ When sandbox #4 was screened on September 1ltu, eighty-

¢ tellinae of all sizes were procured. These were all left
. @& dish of salt waser in the laboratory over the dinner hour,.
parently stimulated by the sudden rise in temperature they

&n to spawn. Woen they were next observed the water was

d with egcs.

5{1311 the tellinae vere removed to a disik of clear water at

m temperzture and the spawning reaction wus observed.

. Bexes are separate. In Lhe act of spawning the feuule

ets from the excurrent siphon a swii't steady thin stream of
which shoots out to & distance of six inches. The stream is
up for from thirty seconds to & full minute. Then there is
@st period of several minutes after which spawning wmay begin

.
The spawning action of the male is the saue, except that
rrent is not &s swift and the sperm is not cerried as

a distence.

~ In both sexes the siphons are :xtended during the procedure
- are not withdr-wn after the spawning burst,

Spawning was observed to oeccur even in the suallest specimens
A were not over 1.5 mm. in length.

}V«!ﬁn unfertilized eggs are irreguler in shape. A4S soon as

egg 1s fertilized it begins to round up and in from fifteen

A":z ginfges it is perfectly spherical. The egg then
ViCGes

- HNewly fertilized eggs were collected for culture., The
patest portion of them were placed in a.large battery jar
 salt water, thne water having first been strained through
8 ton netting. Stralght hinge stages had developed by
e following day. Drawings, together with ob:servations and
few measurements, are included. Samples of one day and two
j;g&%ii:ivae were preserved on September l&th and 13th,
pect Ve

f.”!ha occurrence of spawni of &ll sizes of tellinae in
e laboratory would indicate that seVeral generations mature

d spavn in the sane summer.,
b



T // 1 a

A very young straight uinge stage of Tellina,
spawned and reared in the laboratory. lany
of the. seem to nave the concave ninge line
but this is probably a cnaracteristié of

o~ Extremely young stages only.

Another very young Siag€. Indentation is lost.

Tne shell outline is not heavy. Between the

shell line and the visceral mass the colour 1is

light sreen with & few cark specks through it.
mass is more of & graylsh green colour &nd #t this stage
ne is not very definite. 1t 1s notea that &t tohis stage, when
“"s extendec tue whole visceral mass woves down leeaving &

under tine hinge line.




Tellina

Measurenents
i Length Hinge line
icra oc.Divs. Miecras OCeDivs, dicra
06 9 65 5 5]
49 & 5¢ 5 &5
8 S €3 5 ©b
56 9 68 . o &5
i 10 70 5 ob
o6 9 68 B 45
o6 9 62 5 65
3 9 63 @ 49
: 8 63 5 &b
o6 2 6& o 5]
2 65 5 )
9 6d 5 oo
10 70 5 ob
10 70 5 &b
9.5 66.5 5 o5
10,5 T35 o w
10.5 T5e5 5 )
11 77 5.5 &840
9.5 86,5 5 v
10 70 5 oo
10 70 o )

e septeuber 13/4%

larvae look wueh the same as they did yesterday, as far as
eoncerned, Most of them heve the slignt indentat.oan of
‘line. They wave not so mueh of a greea tint &s they hed,
r & pale gray to .ale pinkish gray colour. The visceral

g only slightly darker - more sraenulated, than the sapce

e visceral mess and shell.

y look more like young oyster larvae than anytiing else.
@ Observations were made on larvae in a sample taken
Swall culture dish. Larvae taken Iroum the large battery
more uniform in appearance and most had very little
entation of the hinge line. They were still a pale gray
QUT s . :



dzﬁo

m:‘és e;t ‘the nubers of various types of bivalves occurr-
in some of the samples teken from the sand box collectors

89
5
15
7
7
7
petricols 7
rnuc;{ c:Lm z (dead)
. Oyater ik
. Total 110

2. Sandbox #4, Sample collected on Augus:i &th

‘;ellint 55
Cuningiea (Type &) - 17
clm (Mya) X
petricola 1
Type 4 o -
~ Total 85

Ihe resust of screenings were:

cuninzia (Type &) x57
Tellina 89 (roughly divided into

- Petricola & (Al haeaseurs)
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E Sandbox #4 (C ntinued)
lﬂmofvclamz

25 (5 were dead)
19 (15 lerge and 5 swall)

PRI

466

‘Sandbox #5

55
&l
17
10
10 (Probably washed in)
)

it
128

:#ﬁfiicola

95
a8
1s
1o
4

&

Unknown (same as one above 2

Total

ck4




.

Iype 4, w»hich was found in large nuabers in eariy samples
hieh counts were not made), is very scarce in the finsl
taking. This would be ex lained if Type 4 were a bivalve
not burrow deeply into the sand, for, in lettiing the
own into the water after taking saumples, the top layer of
was always washed out.

idepable variation in the bivalve population of different
urs. Examination of the specimens f und reveals too

X 4 soft-shell clams, razor ela:s, and petricolae grew
ge sizes, while in boxes #b and #3 all bivalves were quite

« Apparently gro conditions differ & gre .t deal from

to place but there is no edequate explanetion for tue
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