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1. prediction  ce.  sets in Melpeque By hrei. 

A. Introduction 

The spawning history of oysters in the Malpeque bay area 
during the summer of 194k was unique due to unusual water tem-
perature conditions. 

Through the month of May up to the eiddie of June, the average 
water tempereture, calculated from surface and bottom readings teen 
at the landing stage, rose slowly but steadily to 1.7.9°C. on June 
10th. On June 11th the average temperature 	19.20 0  and on 
the 12th, 13th, and 14th, ranged from 20.7°C. to ke.4°C. Following 
this peak the tempereture dropped to averages of 17 - 18 0C., not rising to ;0°C. 	in until June c6th. Fro June eeth onward, to 
September 3rd the average water temperature remained consistently 
above 21°C. 

The high temperetures on June 12th, 13th, and 14th, caused 
some spawning but apparently most oysters were not then ripe for a 
full-scale eapwaing did not occur. It was not until the second 
rise of teel l)erature to average of over k0°C. that ierge broods of 
oyster larvae began to eppeer in the water. 

B. predictig4 of ecte. 

Method.-The routine method for spat-fall predictions wae employed. 

It eight be noted here that oyster larvae of the earliest 
brood showed, to the untrained eye, verletions in colour, not 
eoticeale later when the eye become accumtomed to selecting 
larvae by recognition oe shape rather than colour. To the 
uninitiated colour is the most striking feature of the oyster 
larva, but colours ranging from dull or dark greyish brown to 
the characteristic rose to red-brown were observed in the larvae 
of this first brood. 

Eideford Liver Predictions 

All plankton tows were taken with a #16 net for k0 minutes. 
No meesureeehts of oyster larvae were made after the collectors 
went out on July 13th ane 14th. 

From the data given in Table 1, size frequency distribution 
dale the following spat settlement detes were sredicted; 

Brood 1.- spawned on June loth and 14th. Sheule begin to 
eetele on July 5th. Peak settlement on July 7th. 

It was predicted Lnae tne set would be very light and 
commercial collectors were not ut out for this group. 

Two experimental collectors were hung on the landing stage on 
Julv 7th but daily mierosnooln examination of monareR rinrinw tr 
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followina week rev .a,led no oyster spat. 

Brood 2.-spawned on June k8th. Should Legin to settle on 
July lath. Pea ettleaent on July 18th. 

Examination of squres 0.. tae two collectors on the landing 
stage showed, on July 16th, a few oyster apet and on July 19th, a 
very heavy set. 

Brood 	spawned July 4th. Peak settlement on July abrd. 

A exaeaiaentai collector was put out on July aOta. 
Examination on July k6th gave a count o4: 1,000 it per collector. 

Examination on the same date of the aquares from one of tae 
collectors out in the water on July 7th, gave a count of 96,000 
spat per collector. 

Microscopic ea 
cove gave a malt o 
that the upper side 
heavily silted ana 
occuired on the uaa 
the sane square as 
was 2,800 spat per 

Therefore, a la 
collectors ors thee 

aauares fro: a 
auve count 	s 10 1 

aaination or station. collectors in Wiiliamat 
f 44,000 spat aer collector but it WL6 noted 
s of the squares on these collectors were 
caught few oyatera, while the heavy aet 
er aidea of tie 	uarea. On tn.e silted side of 
used in the above count the eatimated aet 
collector. 

ore accurate calculation of saat on the 
floats would be a5,000 spat per collector./ 

ration co lectora in Claude Williamal creek 
3'46; 

,roa tae aoat just outside the creek, :41,000 spat 
per collector. 

Fro the float just inaide the creek, a o 000 saat 
per collector. 

Tais 'eat float a_a blown u on the saore aaere it stayed 
for several 	durina  the settlement aeriod. 

paugh l a Creek Prediction  

Measurement:: of larvae in tows taken on July 6th, 7th, and 
11th, gave the se picture of size freaueacy distribution as 
seen in Bideford river axceat that taere were no larvae of the 
June lath and 14th arod, Prediction date 	eae: 

Brood 1. 	Peak 

Brood L. - Peaz. 

Frooa o. - Peak 

Se tleaeat on July aUth. 

aettlement on July 19th. 

settle ,et on July k,...nci• 

On July a4th sit 
collectors put out i 

uares from each of the three groups of 
a pauahla creek were exaalned. 



Otto Murphy, - 

Zdgar McKinnon 

St4tion flouts 

collectors put out on July 7tn. 10,500 
spat per collector. 

• - collectors put out July lbth, 16 4 000 
spat per collector* 

• - put out July 14th and 15th. 4,o00 
spat per collector. 

Table II shows 
in Trout river. NO 
Vcause the data ob 

Trout River Predictions  

the size freuency di.- ilbution of larvae 
meLsurements of larvae mere wade after July 10th 
tallied by that date were sufficient. 

Settlexieht dates in Trout river were predicted as follows; 

prood 	1.- spwned on June 1th nd 14th. Should begin to 
settle on July 6th. peak settlement on July 9th 
dhd 10th. 

1,rooc:: 2.- spawned on June k;7th. should begin 
July 16th. Peak settlement on July 

Brood 	spawned on June 40th. bhould begin 
July i.tn. peas settlement on July 

to settle on 
17th. 

to settle on 
List, 

Brooc 	spawned on July 4th, Peak settleslent on July k5tn. 

7 there wds an unfortunate set-up. One 
)ats, as well as a number of rows of stakes, 

small area of the river. The uccompanying 
t of the outlay. Most of the collectors were 

to ten days too early. The majority of tnem were 
it the floats, with the lone; as of the bundles 
the lowest squares were not in wore than one 

On July L4th sures frAD collectors of each group were 
br7ught to the laboratory. Iiicroscopic counts of spat gave tine 
following results; 

Foster bhar-  - Collectors put out July 6th and 7th. They 
were very crowded i The count vdried from 
S60 .to 500 spat per collector. Some squares 
had no set. 

DV1.0, - On stakes. Put out July 7th and 8th. The 
tops of many of the collectors were out of 
water at low tide. Squares from about the 
middle of a bundle gave 1600 spat per collectorl 

In Trout river 
hundred and one flc 
Are crowdd into 

gives some idea 
put out from a w*ei 
hung close up agair 
horizontal so that 
.00 o water. 

S. S. Beton rut out on July 8th. 600 to 1500 spat 
per collector. 

- On stakes. Put out July 8th and 5th. 1400 
per collector. 

E.  
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Brenton Clere 

Tr4VerS-JOhnSOn. 

Pu out July 10th and lith. Counts on 
different squares varied from 1,000 to 

1 000 spat per collector. 

2ut out July lOtn and 11th. Counts ranged 
from 900 to 1,500 spat per collector. 

!!aeLean. 

  

Put out July 10th and 11th. 
collector. 

- , 0 000 spat per 

 

.1. 

  

   

Fay Teaton. Put out July loth and 14th. 
collector. 

6,700 spat per 

On August k;7th the collectors in Trout river were again 
examined. By then the at were visible to the naked eye. A 
few e.tamoles will serve to indicate the trend of the observations. 

Of the collectors put out in time to catch the earliest set, 

Sheri). 	collectors on floats. Put in water July 6th and 7th. 
Ver: oor-set. Floats well in from the channel on 

the right bank of the river. Bundles very crowded 
and hung close up to the floats. Extrelwely dirty. 
None of the earliest brood of oysters settled on these 
collectors. There :ere a few of the later broods. 

Collectors on stakes strung along the edge of the 
channel on the left side of the river, that is, on the 
opposite side of the channel from the rest of the floats. 
There 	good set, pErticdarly on the lower parts of 
tne bundles. The collectors were reasonably clean and 
the catch consisted of a number of large oysters of the 
early eet as w 	m ell as any of the later sets. There 
were no ascidians. Apparently there was good water 
circulation in this t osition which kept the collector 
clean. 

Collect 
consist 
slightl 
few asc 

ors on floats. Put out on July 6th. Poor set 
.Ing of a few spat of bile earliest brood and a 
y heavier catch of later broods. There were a 
idians on the collectors. 

The collectors 
settlement of the e 

which „were put 'out durin g  or just after 
arly brood showed the following; 

es. ?et out on July 10th and 11th. The c 	Cuat 
d one to two large oysters per side with tne 
percentage of spat belonging to the second 
ceeding broods. The set was light. 

kkeLean. 	On stak 
average 
greater 
and sue 

 

„on. 



map Snowing Approximate Arrangement gf Collectors 

in 

Trout diver 

(1) Smith 
() adacLean 
(6) dharp 
(4) Travers-Jonnson 
(b) .oeaton 
(6) Hardy 
(7) Claric 

Tanton 
9) tills 

(i0) Williams & Urigg 



On floets. Put out July 10th and llth. The catch was 
poor. The upper sides of the stuares were covered 
with eecidiaes. Collectors were crowded badly and hung 
close up to the floats in shallow water so that they 
were almoet on the bottom at low tide. The best set 
occurred on the lower pits of the bundles. 

lee. Ellis.  On floats. The date on which they were put in the 
water is unknown but it was erobebly around the 10th 
or lith. The set was poor p consisting o a few 
large oyster e and a few small. Ascidiane hed settled 
ih eoeet nusibers. 

ieetea. 	On floats. Put out lbth and 14th. The collectors were 
poorrely dieeid and were hung close up to the floats. 
They were very crowded. There was a good set of spat of 
ti.e second and succeeding breods. Settiemew4 was 
heevieet on the lower earts of the bundles. The spat 
Was covered completely with eecidians. These floats 
weie located next the channel of the right side of the 
ereeee 

le all C4SeS the sets were uch heavier on the upper sides of 
the lower squares o the bundles with no spat on the upper squeres.  , 

Of the collectors that eent out in time for the earliest eet - 
peak on July 10th - only those of Smith had a good catch. His 
bundles apparently were kept clean by better water circulation 
so that they caueht the second and succeeding sets as well as some 
spat of the earliest brood. 

The ascidieee which eettled in such large nuebers iiere con-
fined to colioctoee ,laced next the channel and on the right side 
of it. The coli,ctors inside the first line of flouts mere 
practically free of the squirte. 

Tantonis collectors were the only ones eut out at the eroper 
time. Microscepic counts showed that he had the best set, but, 
due to is eoeition next the channel the spat were covered with 
e solid mass of escidiehs. 

Bentinck Cove Predictions 

Settlement dates in Bentince cove were eredicteo is foelows: 

Lrood 1.- 

Brood e.- 

Brood Z, 

spawned on June 16th and 14th. Should start to 
settle on July 8th. Peae settlement on July 9th. 

snoulci start to oettle on July loth. Peak 
settleeent on July lath, 

shoule begin to settle on July 22nd. Peak 
settlement on July 2bth. 
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In the series or tows Laken at Bentinck cove, larvae of 
Brood i were wore nuwerous than they were in tows tallen in other 
places. It was thought that this first brood was worth catching 
and accordingly it was advised that collectors going into Bentinck 
cove should be 1ut in the water on July 6th and 7ti. 

Results of Licroscodic exawinations of suaxes from tentinck 
cove collectors; 

1. From a float put out on July 10th. 4,500 spat der 
collector. Many of these were of the eariy set. 

2. From a float dut out on July 17th. ,: ,,400 spat per 
collector. All of these were of the second an succeeding 

Frederick Cove Predictions 

For Frederick COVE: it was dredicted that tiler- would be no 
goon set of oysters. Ekadlination of collectors in the cove justified 
this prediction. 

zie tS• 
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Investigation of the L;oft-shell Clam 

Mya arenaria 

A. Aims 

Work on the so 
of 194:-, wes done 

It-shell clam, 4ya arenaria,  eurn g the summer 
with two main objectives. 

1. To discover as much es possible of the larval life 
history. Investigations and results elong this line fall 
into four grouss 

(a).Attempts to induce spawning and to ppoduce 
larvae by artificial fertilization. 

(b).Recognition of larvae in plankton tows. 

(c) Zetel,ination of length of free-swimming period. 

(d). Deterzinetion of factors influencing spawning. 

11. To devise methods for the collection of clam spat. 

1. Larva. life Ili6tory 

(a) AtteIpts to induce spawning 	to produce larvae by 
artificial fertilization. 

Numerus attepts were made between June 6th and August 1st 
to induce ai ..,awAlng in clam. On June 5th, clams and sand were 
brought in front the shore above the Sttion and from the clam 
bed at Shipyerd - point. Each grou, of animals was placed in a 
separate aquarium tank in the laboatory. The tanks - were daily 
emptied and filled with new salt water. 

7j.ale aft r time, on day after day active sperm from freshly 
dug cla)s was liberated into the water or the tanks or pipetted 
directly into the incurrent si,hons of the cls. 	ut spawning 
co'ild not be induced. 

 

fresh mature clam ova into the tanks also Liberation of 
ailed to produce any result. 

Two female oysters 'i,ere induced to spawn in one of the tanks 
but this produced no effect in the clams. 

Several ettepts were also made to ertificielly fertilize 
clam ova and rear larvae, to the straight hinge stage in the 
laboratory. The larvae died at the trocophore stage. 
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(b) Recognition or clas larvae in plankton tows. 

At he begissins ol the summer it was believed that clam 
larvae could be easily recosnized and identified in siankton 
tows and that there was little danger of confusion with other 
larvae. Accordingly stas e tows were examined, larvae measured 
snd size frequency distribution „olygons constructed on the 
results. These solygons, however, :ailed to snow definite 
orood6 	no growth cu yes could be drawn. 

It was not until after the oyster prediction work was 
finished that a really close and carpfui - study of all larvae in 
tne tows ss made. It was then discovered that what need formerly 
been taken for the straight hinge stage of clam was the corressond-
'ng stage of Tereao, she' that this sta g e of 	could hot be 
,ositiveiy identl2ied. 

In more advanced stages there were distinguished two types 
of larvae which close scrutiny showed to be different, but 
wsich both Sati4;ied te sieasureslents given by 'Stafford (1906) 
for Cie. BotSs larvae are transsarent but one has a darker 
visceral mass with brown pigment sots around the edge ol the 
sastle. This sigsentation begins to appear when the larvae is 
about 98u high at which time it is noticeable chiefly in the 
ssstle just ander the shoulders. As size increases the sigment 
ssreass arousd the edge of the mantle spii finally becomes scatter-
ed through iss Taese brown spots are best seen by sessing 
a6 such light a possible through the larva. 

Tue other larva, which shall be called frLarva B" froi now 
on, is pictured at various stages of development in Series 
further on in this resort 

It was at last decided that the larva with the brown 
_igment sots was that of 	In shape and appearance it .ore 
closely corresponds to StaffOrdis descristion of the clam larva. 
The drawings of the group marked nClam Soriesn, show larvae of 
various sizes, 

The points of difference between Larva B and the larva 
6elected as that of 	a are: 

1. Lsrva B by reflected light is smooth and hias a silvery 
sheen. Clam larvae by reflected light are silvery but 
tne brown spots show up through the shell. 

2. Larva B by transsitted light has a very lisht, greenish 
brows visceral .ass with no brown sigsehtatlon such as is 
found in the clam larva. 

Tue slope of the shoulders of 	vu B is perhaps a little 
less steep than in 

4. Tue point of the dosterior end 16 higher and sharper in 
Larva B than 



That may be a 
straight hinge stage 
of clam (mya).With 
lots of light, it is 
light brown and very 
trnsarent. When 
light is cut down, 
visceral iaass loo 
greenish 

July Last 

•J.Q.z.a Series 

7:j e.2. 6urface TOW, 6t. Andrews, N.D. 

Aeasurewents 

H. = lb oc. div. 	= 10bu 
L 	17 n 	ft 	= iTS- u Hinge = 6 oc. Ll V. z,  56 u. 

Juiy 44t1,4  L9 , St. Andrews. 

Brown spots on mantle. 
Not certain of adductors. 

&I,A14291144As 

H = k6 oc. diva. = 161u 

L = 26 n 

July k4tL, 	6t. Andrews. 

Clam. Brown spots are present 
Cannot see adductors. 

Measurewents ----------- 

H = 6 oc. div.  
L = 	n 
	

It 	= LlOu. 
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The umbos of the two larvae which are characteristically 
different.  •  In Larva B the umbo develops s.ore quickly 
than in the clam. It rises above the hinge and shoulder 
line, whereas in the clam the est° forms a continuous 
line with the slope of the shoulders throughout develoissent. 

The anterior end of Eisrve B is rounded rather than 
fattened as it is in the clam larva. 

(c) Determination of the duration of the free-swiming period. 

As stated before it has, so far, been iossible to identify 
the straight hinge ate of the clam larva. Mya larvae can be 
distinguished as such .only when the brown pigment spots have 
appesred, asc which time they are sit least 90,n. highs 

Measurements weal made of such larvae tnd size frequency 
distributiOn soiygons constructed. 

Table I.gives the size frequency distributions. 

Figures I and II sho: the size frequency distribution curves. 

From the growth curves the length of the free=ssimsAng period 
can Se tantativelyi set as two weeks, assukling that the earliest 
straight hinge state is, as 3tafford (1906) says, about No high. 

The size at which the larvae settled this year in Bideford 
river was between klgu and 	with maxium settleaaent occurr- 
ing at JaLIU and 2S*u. 

Stafford, (1906), found that the settlement size of clam 
larvae was about 420u. In tows ten tnis year at Brandy cove 
St. Andrews, N. B., clam larvae were found of very great size, 
sose being almost twice as large as the largest found in Bideford 
river tows. This may be due to differences in water temperatures 
in the two places. 

(a) Determination of factors influencing spawning. 

An attempt was mLde to correlate spawung bursts with water 
and air temperature data and with tidal cycles. 

In figure 6 tidal am iaitudes, as taken from the tide ta::les 
for 6t. Paul's island, N. Sop cossuted for Richsiond bay, P.E.I., 
are plotted In lead pencil; average water temperatuess 
calcslated each day from two surface and two bottom readings 
taken at the landing stage are iaotted in red sencil; and 
maximum air tem;eratures, rsad frois a maxium-inLsum therstometer 
at the Station are marked in green. 

tr;* 
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eseumine that the eele e ic period of claw larvae is of two 
weeks duration tee firs',, brood of larvae should heve been 
spawned about .ay eieth or 29th. irom figure 2 it will be seen 
that the heights of the low tide level on these deys eere 
steadily decreasing" beieg, on the afternoon of the 28th and 
29th, 0.6 ead 0,1 reepectiveiy. On lay kith there vas no 
marked increase in air tempeeeture„ the maximum being 9°F at 
V ase., at which hour the tide still covered the clam fluts; 
but on lay 29th the air temperature rose steadily to a mexieue 
of 73°F at 4 e sbi., and, during tee rise the clue flats were 
uncovered and therefore heated by the sun. On May ;e0th, the air 
teeeerature fell during the day from a eeximum of 70°F at 
8 a.m. to a iinimun of b4°F by noon and probably continued to 
drop during the afternoon. The claw bit was ,;uat beeineing to 
be exposed by the recedin tiae 	the air teeeeraeure was 
reaching the minimum recorded. It mai eeen be concluded that 
the first brood of clez larvae was spewaee as the tide came 
in over tee ca m beds on the afternoon of May 29th. 

In the case of the eecond brood the picture is not quite 
so cleer. if the uupeosieion of a two eeek free-swimeine period 
i3 correct this brood should have been spawned about June eth or 
9th. On June 7th maximum air temperature was 72°F but it 
occurred wren tee clam fits were covered eince the tide on 
this de, did not go out far enough to Aceoee the clam belt. 
This erobabey r 41es out the 7th ee 	erolable seewuiee date. 
On June 8th air temperature were 10° lower and eeein the clam 
Lees were not uncovered during the cay. On June th tee 
maximum air eeeereture was aeain 7441. b.:t on this day only 
about one quarter of the clam flats was exposed. To take 
the .?th as the e robable seawnine date wold be in cou:ormity 
with the tee ,.eee pelagic period theory. 

Tie °Leer eoeeitilite is that spawnine occurred about 
June 11th. On this day approxieately one half of the claw belt 
wes eecovered 	low tide and during the ee e osure period the air 
teL 	rose to 64.5°F. If spawnine did occur on this day 
thee eroeth of the larvae during the first few days of their pelagic 
period 41161, nave been rapid. such an iecreese in growth rate nay 
well have occurred since average water temperatures during 
June leth, 11th, 14th, and leth were over 20°C. 

No relation can be seen between e e eeeine burst e and water 
tempereturee. 

To summerize, it sees evident from the facts that spawning 
of clews is initiated eaen the clam flats are heated by high 
air temperatures during the ex eosure periods. The same con-
clusion was reached by Bettie (19e1) for the t. eadrews region. 



II. Collection of )t  

The second object of the cle,e invetieation 	tu 'try 
to devied a reethod for the collection ceeee. 

Tto types of collectors were erraneed. The first consisted 
of , wooden box eee foot square and four inches deep sainted to 
erotect it against ehipworeee. in ti e tray, three inches of sand 
which ha:: been washed through a #0 nettine, were placed. 

Tile second type was a ten inch cube, wire basket, open 
the top. 

Six of teee Type I boxes were prepared. The sand was brought 
frow the clan  clab S ipyard polat.. It as weeLed with fresh 
weter through #0 plankton netting wee 1,-,ft standing over night 
in fresh water with the hoee of killing any saU. Livelves which 
eiht have paseee through the nettin g . The boxes were fillbd 
with the sand and elaced in the followilig  elecee: 

On June 17th. 

Sandbox #le  Hung from the landing stage in deep water and 
raised about one foot off the bottom. It was 
covered. by a t least one foot of water even at 
the loweet tides. 

3endbox kL. Pieced at about the ;e/4 tide elexa on the beach 
at ani i44rd ih:int. Tee bend was soon washed out 
of this box by wave action and as a collector 
it wes a total failure. 

On June 18th. 

Sandbox 	Hung one foot off the botton in the cannel 
about 150 yards above the landing stage. 

On June 13th. 

Sandbox 4. Hung in deep water just off Saipyard point. 
It was raleed about olio foot off the bottoel 
ad was covered by about five feet of water 
at low tide. 

Sandbox lib. Placed at the outer edge u the cleel belt, on 
tile beach in front ol the Station. It was 
uncovered when the water level went below the 
1,8 mark on the tide gauge. 

Sandbox #ti. Placed at the outer edge of tae clam belt at 
Shipyard point. Wave action washed the sand out 
of this box. 



fi. 



Figure 4. 

bpeciinens from which drawkigs were made, taken frow 

No. 1 box on July 	id, 194k. This is the prodissoconch 

of Type 4. 

   

Measu ements  

oc.Divs. = 

.Divs. 	= •4.bu. 

 

H =•61-62 

   

L = 	oc 

 

   

A norual one care fro w #1 saudbox ,fad 	 tine 
U3 tile claw belcn. The prodissocohch is white 4hd trans- 

rent. The dissoconch is yello with ridges 1-,dlating 1row 

tne prodissoconch outward to ventral ed6e of shell. On ...any of 

the ridges are little projecting knos. 

2nd. Drt.iwing.  

hight ;Iodissoconch of claw from No. I sandbox. 

 

Mesurewents 

e11 64 oc. 

 

11  = 

 



e collectors were made. Oee *45 placed 
sandbox collectors, periodic examination of 
Neal bivalves oi any kind. 

eix of the Type 
beside each o the s 
baskets failed to re 

when these collectors were ,ut out on June 
4 that there were many clae larvae in the 
.e. 6ubsequent studies of tows snowed that 
ra B had been confused ana that actually 
>t brood of clams had settled and the second 
Ale about June kOth and 21st. 

It was thought, 
17th, 18th, and 19ti. 

 water ready to sett 
ciem lervae and leer 
the first and large 
brood was due to sel 

he 

that by .:icing small class out of these 
Lssoconchs would be studied and the identifi-
2e Confirmed. Tee boxes here examined 
thine could be seen with the unaided eye. 
Ly 4,nd that a sample of to senu from 
ht into the laboratory. This samele stooc in 
ered dish until July elst. Exaelnation then 
ell bivalves, welch formerly were concealed in 
and the ea,ine shells were lying exeoeed. 

y two types of theee bivalves will ue noted. 
1 We in which the prodissoconch W4ii plainly 
was the bivalve referred to later in this 
nd whose identity ie as yet unknown. Tee 
oth these animals are cetourleee and 
iseocench in clam is also white, but opaque, 
irregular circular strietions. In type 4 
the dissoconch is dark brown, with heavy 

nchs, es drawn from the shells of each 
n figure 4. 

the erodissocenchs of Type 4 in this and 
leads one to suspect that Larva B ue velos into 

althoueh there ie, as yet, no really 
,s belief. 

sample of said from eienabox e, coliected 
on July Lknd„ was brought in and on 
sum eles were taken from sandboxes e4 and eb. 
• clams were taaen from any of these saf4les 
. eeecimees of various other bivalves were found. 
preserved. 

On 1;eptember 8th, llth, and 12th, the send from boxes S5 

4 6414 	respectively, was again washed thr ugh e0 
netting 

and all the bivalve s collected. 

It vies hoped 1 
collectors the Trod 
cation of cal lery 
periodically but no 
It was not until Ju, 
sandbox #1 was brou , 
salt water in a coy 
showed that many sm 
the sand, had died 

At present oni 
0-e was a very eeal 
defined. The other 
report as Type •0 
erodissoconchs in b 
transperent. The d 
eite very faint and 
on the other hand, 
radiating ridge.. 

Tee erodissoco 
e, el, ere shown i 

Examination or 
many other animals 
this type o Lively 
sound basis for thi 

On July eazt 
in the eeee way as 
August 6th similar 
Very few soft-shell 
but many very smell 
They have all been 



• 1Z • 

There 

  

a number of clams found were: 

 

a 

  

sandbox #5 

Sandbox #4 - 

Sandbox 	I s, 

14 large clams, maximum length about 60 win. 
5 small clas. 

55 clams. 	Ail %ere very sali, the 1,.r6et being 
about 7 mm. long. 

clam, 

Sandbox l - was not taken up. It is to be sunk in deep water 
at a marked spot and left until the fall of 194, 

Around July 1: at, a number of small clams was noticed on the 
lids and wire ends of an oyster tray which had been in the water 
since early spring, A particularly heavy set was observed on 
the shells of largl a oysters lying in this tray. The shells of the 
oysters were very ( lirty, heavily silted and had also a heavy 
set of 21ussels. 	ion4 the dirt and ilssels, young clams had 
seLtled. Such 	A 	light be used 	a collector of clam spat 
another year. 



III. Information Cennewning Bivalves Other Than  

(Note: In all drawings 1 square = 741.4u x 71.4u) 

The sandboxes which were ut out for the collection of 
6.4111 spat caught a large variety of other bivalves. since 
plankton tows were being studied for clam larvae, other free- 
swimAng bivalve larvae were also noted and drawings were mae, 
usia a squared ocular piece, of various stages of development 
of some of these. Only those larvae are included whose develop- 
lent could be followied with certainty. 

An attet 16,6' then made to link up the different kinds of 
larvae with the t:fpes of bivalves which settled in the sandboxes. 

In the following pages, brief notes on each larva, and when 
it appeared in the water will be made. In cases were there 
is some evidence that a particular larva is the pelagic stage 
of a bivalve type found in the boxes, drawings of the two will 
be couled, but this does not mean that the identities of the 
larvae tiius linked with settled types, are indisputably deterlAned. 

Drawings of the inside configuratims of the hinge lines of 
the different types 01 bivalves are also included. The arrangement 
of the tCeth was found to be a very valuable aid to the classi- 
fication of the specimens. 

Note: In all drawings of bivalves types, the pictures were 
xade of the outsides of the shells. 
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Larva A. series 1. 

Tf.is series was not completed because there was no 
difficulty in ,icking the larva out in tows. It was present 
in the earliest tows taken on May 2dtn. It might be tne 
larva referred to M. Miller (1939) as Larva ITT' but tnis is 
not certain. Larva A had practically aisappeared from tne water 
by July 3rd. 



La-,  4-* 
da 	ce 2 1• 

Taken in May 28th, ia4z tow. 

This is not a really typical speciwen of the type. 

rv.ae is not as yellow as 7ytilus but is alwost white. 

laternal organs are brownish (colours aay have fade). 

As Ear as I can wake out, laitylus has circular workings 

n tne shell whereas this larvae has none. Note toothlike 

iojections on hinge line, not seen in 1ytilus. 

6e a s ure isten t s 

H 	.:Avs. = 470p 

L 	45 II 	11 	= -15p 
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Larva B. Series  , 

shin g feLtures of this lary have already The distingui 
been pointed out. 

It was first 
;,resent in the wat 
nuLbers until July 

It is ,ossibl 
bivalve. The lar6 
corresponds with t 
said box samles.  

jcked out on May 22nd, but aik have been 
er before this. It continued in very large 

rd. 

e that these larvae give rise to Type 4 
e numbers of these larvae, found in tows 
he numbers of Type 4 bivalves ten from 



Larva B. Series 2. 

This lary ia wrora siãe up in relation 

to the rest of the orawing s in the series. 

Measurements  

H= 16 

L lo " 
	

11 
	

= 1201 

4easure4iients  

H = 16 ocpivs. = 1201 

L = 20 oc.pivs.= 140p 

This is thought to be a straight-hiage 

stage of Larva B, ■ eries 2. Visceral mass 

is greenish brown. Space between visceral 

as and edge of shell is green, like young 

ship.worms. Note heavy shoulders. 

easureents  

L = 16 oc.'Llvs. = 102 

H 
	

11 
	

98p 



Larva B. 	belies 2 

Taken from May 60 6tae tow. 

Measurments  

h = 6 oc.Livs. = 10441 

L = 46 

 

It 	" 	= 

This larva has she and proportions very 

like those of clam (mya). Tne shell, by 

reflected light, is silvery, shiny, and smooth 

By transmitted light, the visceral mass is 

light greenish brown. There are no brown pigment spots. The siope 

of the shoulders is perhaps less stet', than in the clam, ara the 

ost cnaracteristic feature of this sta L,e is tne u bo, %I-left is 

rounde_ and proje7ted above the n1ze and snou.Lder lines. Could 

distinguish only one aaductor with certainty. 

Taken from May 30th stage tow. 

Measurements 

H = 	oc.Divs. = 154p 

L = 4,4 	= 



easureillehts 

H = 	oc.Divs. = 

= 0 	tI2L4p 

Colour oi visceral mass is still 

greenish bro.n, eos ibly a bit 

darker tian in earlier stages. 

.teasure_lents  

H oa oc.Livs. = Lalp 

L = '67 ft 	H L59)a 

(Ii is :Leasured from toe of 

Li6hest umbo). Both atauctors 

are AJlainiy seen. 

The IIADo in this aniai comes 

ue before it does in the clan and 

it rises above tne hinge and 

shoulders line whereas in cla2, 

shoulders are continuous with the umbo. Also the point in 

this larva is Liner u, antLarpei-  than in clam. 

the 



VIII 

Measurement s 

H = 66 oc.IIivs. = 4541 

L = 4Lft 	n= k94p. 

The vis er ' •SSh 	derkened a good deal. 



This lary 

This year 
disadpearing a 
period in larg 

It is tho 
bivalve which 

- 17 - 

Larva C. Series 3. 

is 4. Miller's Larva 11 13 11 . 

it first appeared in the water oh June btt, 
round August 3re, It was present during this 
e numbers. 

u6ht possible that Larva C _ives rise to Type 1 
s,ttled in the sand boxes iii cohsiderabie numbers. 



Larva C. 	..,eries 6". 

This is M. iiier5 Larva ItHn. riz.,6 4 grayish 

-orate viscelal _lass and the s t)ace beteea 

visceral zas :) and ede of shell is y11o .w. 

M asure,aents  

II = lo oc.Livs. = lOb 

L = 19 = 163". 

but can 1.)e. St3U in 

the colour 03comes 

The yelloA,  beak is very faiat in earlier stages 

ond .:,easurrn 	 A6 the larva grows 

brighter. 

The ye/low strip has broaderrod soiie 

what, taking in the outside edge 

of the visceral laass. Uibo is 

beginning to be seen. 

leasureaeiAs.  

H = k0 oa.Divs. = 140ju 

L = kb 

 

=175)1 



Larva C. 	6eries 3 

MeasurenAents  

H = e4 oc.Divs. = 163p 

L = 63 	= kl0p 

L. of nine line = 10 = 70p 

The yellow colour is very intense. 

Colour of visceral WISb deepening 

somewhat so that now it is a 

brownish 6ri).y colour. 

ilesure;iients  

	

= 	oc.Divs. = 106p 

	

L = 	It 	L49) 

L f straight part 	umbo = 10 oc.Divs. = 79)1 



L 	" ” = 601p 

e 	 43 • 

Measurements  

H = b oc.Divs. = 

ez• 

TI 

L of straight ide of thabo = 13 oc.Divs. = 7941 

Note: In the larger speciliens a this series there sees to te suite 

a bit o variation 	the telat onshi,) of L. to H. 

in June 26 tow I found one , easuring; H = 41 oc.Divs. -= k87p 

L = 	 = 

Its shape is becoming more like that of iytl.Lus but 

cannot be mistaicen for it has the very nigh, quite sharp point at 

one end with an indented shoulder at tree same end., and the other 

shoulder slants up almost to the same height as the L4iibo forming 

a continuous line with it. The umbo itself is still square and not 

nigh. The flat part of it still measures 70p. 





Tye 

This animal seems to nave a squared off urbo and very 
heavy shoulders. The dissoconch appears to be humped u 
and doubled over the shoulders. erodissoconch is yellow. 
Dissoconch is white and not very transparent. 

Taken fro 
Drawn on Angus 

u stage sand box on July 2 .nd, 104. 
t 3rd, 194. 

erocassoconch measurements  

H = 
	oc.vivs = 21)4u 

49 	= 643i 

Total measurements  

H(at x) 	7% oc.Divs. * 500 

L 
	

AI 82 
	

?I 
	= 574p 

Length  of flat top of umbo  

about 11 oc.Divs = 77,i. 

This bivalve as it grows, becomes the little brown 
animal found in large nuLabers in Boxes #3 and 5 screened 
in September. The teeth on the hin6e line are typical. 



An attemiA to picture the inside of the urabo and hinge line of 
Type 1. 	

bhells lying open. with inside up. The large projeCting 

structure in each valve is dark brown and cartilaginous. 

Sample vs Laken from #6 sandbox on July 41st, 1944. 

Specimen was large: 	H = 110 oc. Divs. = 770F 

L = 167 = 



T~?`' 



Type 4. 

Taken from sta6e sandbox (#1) July 4.-L.nd, 194. 

Prodissoconch white, Dissoconch 

There were many of these in the sample taken. 

Ueasureents  

Frodissoconchs: H 	8 oc.Divs. = 196)1 

 

L = 68 	n 	k66p 

H = 68 oc.Divs. = 476p Whole: 

 

L = 80 U 

Meb.surements  of another specimen. 

Prodi soconch: H = 47 oc. Div.= lc,44 

L34 = 4,08p 

Whole: 	 H = 106 oc.rivs. = 7141 

L1 	 075): 



Larva D. Series 4 

It tas noted first on June 15th and was present in increasing 
numbers lanai August 1st when it be 	to grow scarcer disappearing 
by August 15th. Probably it is the same 46 	Miller's 1kaV4 "En. 

Its most characteristic feature is the .,,urple colour of the 
utbo seen with strong trahsitted lighting. In small specimens 
of Type k; bivalve, the same colour could be seen around the umbo. 

Type 	bivalve is thought to be Cuingia. IL was found in 
large numbers in all sandboxts aha tne sizes of the specimens 
ranged from very small to about 5 	long. This fact corresonds 
to :.11e,  distribution of LLrva D in tows. 



•-• 

410. 	4711  

Tnis i, the is-vs with u,Lbo outlined in . ul,/e. 

IE ali svailaLl light ue rased through it the 

purple colour is distinguishable even at this 

e,rly -tLg e. The rest o, the larva .1. -s e. light 

yeilo coiour. Oux shouluer is s ig htly hi„her 

than oLnei o u-bo is LL.coaihg  misiule at this stag e. 

Ueuie-ents  

H = L oc.Divs. = 91p 

L = 	ft 	105y 

L of hing e = 70 oc.Divs. = ep 

IT hit is increset AAIr tile colour 

is very alarkd around ullibo, a..I)o is 

heLvy. 11,1ones about equal in sie. 

keasti,eents  

h = 13 oc.Divs. = 

ii = ‘.0 
	

= 

ileasuremeats  

= .5 oc.Divs. = 



tow. 	One 

H 

L = 

measuring: 

oc.Divs. = L 042 

 4 	H a 466,p 

one aeasurings 

H 	6 oc.Divs. = 164 

L —  

.:asufe,lients  

H = 7 oc.Div. = 16jp 

L = olTI= zl7p 

Requires full light to see the i)ur;le 

colour which is still confined to the 

uatho. Tiie shae of tnis larva is 

characteristic. 6Aell atipears z::o be 

very thic and heavy. L1.1 atie out 

only one adductor. Uslbo is ia-ominent, 

June k4 to 

of near =Lc = k,8 = 

intense as in younger s 

leasureibents  

k 	 H = 60 (at x) = Oy 
L = 	 = 

Tile sudden declease in difference between 

H and L is . , artly-  due to tne increased 

size of he unto which causes the larva 

to be proJeci Up on it and therefore 

brings the ,i41bo on oosite valve into 

mesureisent. H. is mesured fro toe  
Purple colour is still distinct but not so ),1 ! 

t ag e s. 



ZARvi? .7) 	e .17Z 

iZeL.-.sureiherit  

H 	b ( t x) = -rL45p 

L 	.69 	 4.76y 

PuL:ie colour f aint 'tith iot of 11E,Alt. 

Colour of vaztole1 ,  deep 

Projiortions of L to B. 6.-re clia161116. 



7:5;/) 	(//n /A7 ,740' a. 



Type 4  -- Cumingia 

Taken :ram stage sandbox on July 44IL, 1942. 

prodissoconch yellow and unridged. Dissoconch white, heavy, 

and heavily ridged. Equivalved. May be mactra or callocardia. 

Not quahaug probably. Drwn to scale. 

Measurements 

 Prodissoco a: 	= 35 oc.Divs. 

H = 30 fl=  U0p 

Total size: 	L = 58 oc.Divs. = 4061 

= 51 	= 657m 

Measureents of other specimens 

Prodissoconch Total •ize 

H = 6L oc.Livs. H = 160 oc.Divs. = 910p 

L = 37 = L5944 = 100p 

A oc.Divs, = 468y H = 160 oc.Divs.  

L = 69 	ir = 476y L = 156 	n =109p 

H = 31 oc.Divs. = 217,y = 76 oc.Divs. = b62p 

L = 46 	u = 4541 L 	 fl = 604y 

Found a very small specimen of this type: 

,Prodissoconch: H = 64 oc.Divs. = 468y 

L = 66 	 = 466y 

Total size: 	H = 44 oc.Divs. = 6Q)i 

L49 	=43p 

?ro1/4.dsoconch ;had the sha,,e of Larva D, No. 6 of series 

and the uibo , b stron6 transmitted 11644, had a definite purple 

colouration. 





Type L.  

Taken from 

living specimen. 

on umbo in very 

whiter and more 

difficult t) dis 

stage sandbox on July Lana, 194,2. Drawn from 

Is a slight auggeation of purple colouration 

strong light. Prodisaoconch is yeilooi. Dissoconch 

transparent than that of Type 1. i,dauctors are 

tinguish. 

Yrodissoconch; 

Total size; 

leasurewenta  

H = a4 oc.Divs. = a441 (not including far uubo) 

L = Ob 	 = 466p 

H = b6 oc.Diva. = 

L = 64 	= 4441 

This one cannot be mistaken for anything else. h growth 

proceeds a prominent external brown ligament appears over the 

hinge line just ,osterior to the u bo. The sipliona are long ana 

separate and protrude from the shorter, 

the hinge line are characteristic. 

thicker end. The teeth on 

A good number of these, of fair size were found in sample from 

sandbox on August 6th, 194L and there were 4‘160 a number in 7i5 

sandbox, as well as many in 	sandbox. 

The circular striations stop after a certain size is reached 

and from then on the shell, is sooth below the striations 



   

   

   

   

   

  

Hinbe fine and tee 

The teth get lar6  

th, seen frad; inside of Type 

?.x and heaviet as 6rowth iJroceeds. 

    

    

    



Larva E, Series 5. 

It first occurred in the June 16th tow wAen it W46 easily 
picked out In later tows its history bece Ltore confused, 
other larvae appearing that were so siwilar to Larva E that 
it was very iird to Lell whether one or two kin s were present. 
The difficulty 11.s not yet been cleared up. 

In its early stages this larva is shaped like ILI, but it 
is yellow. Later on it has an outline si4ilar to tkiLt of Larva B 
but there is no danger of confusing these three types. 

Larva E could not be linked with any of the bivalve types. 



L a. t 	4cc , 	S 

June ,nd tow. 

Measurelaents 

= LC; oc.Divs. 	i4Op 

L 2k 	= 154p 

-71 



Th 

June 16th and L7th tows 	 2,1easureents 

h = 25 oc.Divs. = 175p 
L = 27 	H 	 =]69p 

This is probably the larva that L.iller  at first 

thought was a clam but  afterwards  classed  as 

unknown. In earlier stages it seems to nave  the 

shape of a clam (iya) larva, but as growth  proceea 

the umbones  cozie up  above the  hinge  ana shoulder 

line and larva then looks most like later stages 

Of Larva b, beries 2. This larva is yellowish 

green. Liver is aarker. 

Measurements 

= 62 oc.Divs. = 224p 

L = 35 TT = 245p 

measurements  

H  =  ;37 oc.Divs.  =  259p  . 

L  =  41 	=  267)p 



Other Divalvt... ...ound in lAndboxes 

Besides tie -:_ivalves already included five other types were 
found in the sanc] boz, 

They were: 

1. T:/iJe  6 . 

41.01Clattlg. 

Ra-or Clam (No dr,Ating  - 

. Petrie...a& 

5. Tellina (No dr:,v1n6 JiLde) 

Type 

01y 

 

or s;,)ecimen of this type was found, in the 
taken fro #1 box on July krid. 

At first it was thouht to be the se as Type 1, 1)ut it 
a mo -fe i4ointed umbo and has not the regular ,,aarAings on the 

dissoconch. The prodissoconch is yellow. The dissoconch is 
write and smooth with a few markings ne,r the bottom of the 
i€11. 





 

Type 3 

  

1,teaurealents 
 Predisseconeh: 	H = 0. 6 oe.pivs. = 

 

  

:i.)0z3p 

 

Total size: 	 = 76 oc.Div6. 	'Hap 

 

 

L =66 
	

= 6O 

Taken fron stage sandbox l, July'4;...na, 

 

p 

 

   



- 

Oaahaug  

A small n 

totallin8, .k.j5 

any set of 

umber of quahau6s settled in #.6 sanabox, the count 

n all. Neither sampling nor screenin6 revealed 

heug:, in t'LC other boxes. 



Ohe valve of you hg 

74easurelents 

Total: H = 115 oc.Divs. = 

= 	 = 810p 

The whole is white. It is 1::11possible'to 

say definitely where irodissocohch ends, 

but it 1:ay be marked off by the first 

circular ridge. 

7,easureents to the ride  

H = 40 oc.Dilv,.. = 646p 

L 	5t) 	I t 	 = 6854 

p aahea.vj 

But there is no difference in colour. 

Ualbo is dimiacd but this feature 1.5 -110t 

outstanding. Hides are hot yet raised. 



   

 

` 
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F.azor CLias  

These were found in considerable numbers in Sandbox #4 
when it was screened. The specimens were all so large that 
prodissoconcns could it be distinguished in any of them* 
There is no clue, therefore to the larval life history of 
this type of clam. 

Since these bivives had reached a large size at the 
time of screening, it is probable. that they settled very early, 
and this fact, along with the swift burrowing habit of the 
animal, might expliu why no small speciehs were obtained in 
the samples ten erlier in the summer. 

Razor Clams were found onlyin Sandbox fi4 when the contents 
of tie box. 	..,ere screened., It m ,  be that the lavae of this 
bivalve did not occur in any number in the tows which were 
taken jut of: the landirlg stage. 

Petricola 

Very small specimens of this animal were found in the 
early samples taken from the boxes. At that time they were 
thoujit to be young soft-shell clams, but a study of the nin e 
line showed the .,,resence and characteristic arrangement of teeth 
This feature served, on comparison with ialger, recognizable 
Petricolae, to identify the younger forms. 

fie specimens were fund that were small enough to give 
an indication of the shape and size of the prodissoconch, 





Petricola  

Taken from stage sicuo #1 on July eeeed, 1.94k. 

Oee valve drawn on a smaller scale than preceeding specimens. 
Each square hae the same value, namely about 71u, Whoel valve is 
ale yellow to white in colour and erodissoconcn cannot be distin-
guished, but is yelloe. The umbo is quite sharp ana points Lorwara. 

paeurements 

H = about 140 oc.Dive. = ea0p 
L = 	n 165 	ft 	= 1155e 

There are circular markings around the shell following the 
shape of tee shell, but they are not prominent and valve seems to be 
quite smooth. 	Not as numerous as types two and four in the boxes. 

They seem to be much less easily killed than other types since 
empty shells were not found in the early semele until euguet 
more than a month after being removed from the sandbox. 

In larger specimens there appears a colour difference in the 
dissoconch, the shell looking dirty white, contrasting with the yellow 
colour. This whiteness appears in the eiseoconch after the animal has 
reached the height of about 963u so that specimens after eeaching that 
size are two-toned. The size at which this colour difference becomes 
evident, seems to vary from individual to individual. In one the 
change appears et H = 65 = 455y. 1h a third the line of demarcation 
is difficult to distinguish. 	As this animal grows it comes to look 
very much like a clam, being distinct from the clam ohiy in possessing 
teeth on the hinge line, and in having a more rounded rather teaa 
square cut posterior end, than Mye. The teeth, with a e e, of course, 
become heavier and larger. 

Aeother constant feature is the ligament joining  the two valves. 
As the animal grows, the iigament becomes thickened and brown near the 
umbo while h - of it remains transparent and fibrous. The outward, 
radiating ridges, characteristic of adult Petricolae, do not appear 
until the animal reaches a size of about 1400 = 1.4mm. in height. 
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Representatives of this species were found in all 
saadboxes but no veky small speci;sens were obtained. 

In connection with tn.ls anizial a very interesting develop-
ment occurred. 

Then sandbox #4 was screened on Sce4;ember Iltn, eighty-
nine tellinae of all sizes were procured. These were all left 
in a dish of salt winter in the laboratory over the dinner nsure 
Apparently stimulated by the sudeea rise in temperature- they 
began to spawn. Wnen they were next observed the water was 
crowded with egs. 

All the tellinae  .  ere removed to a disn o clear water at 
roow tempersture and the si,awnin;.6  reaction was observed. 

Sexes ate seperate. In the act of sisawning  the feisle 
ejects from the excurren siphon a it steady thin streaw of 
oeia whn shoots out to a distance of six inches. The stream is 
kept up for from thirty seconds to a full mihute. Then there is 
a rest period of several minutes after which spawning :say begin 
again. 

The spswnLI6 action of the stale is the saue, except that 
the current is ilot n swift and the sperm is not curried as 
great a distance. 

In both sexes the siphons are xtended durin g  the procedure 
a4.6 are not withdr wn after the spawning burst, 

Spawning was observed. to occur even in the ss.allest s-e iwens 
wh ch were not over 1.5 ram. in length. 

The unfertilized eggs are irregular in shape. AS soon as 
an egg is fertilized it 1)egins to round up and in flow fifteen 
to thirty minutes it is ,erfectly spherical. The eg g  then 
starts to divide, 

Newly fertilized eggs were collected for culture. The 
greatest portion of thew were placed in asslarge battery jar 
of salt water, the water having first been strained through 
#18 plankton netting. Straight hinge stages had developed by 
the following day. Drawings, together with observations and 
a few messurehents, are included. Samples of one day and two 
day old larvee were preserved on September lkth and 16th, 
respctively. 

The occurrence of spawning of ail sizes of tellinae in 
the laboratory would indicste that seVerel generations :astute 
and spawn in the saiiie sulamer. 



7-e //t-it. 

Tkie vi6ceral lii 

is outline 

the velu:. i, e 

vacant space 

A very youn„ straight ainge stage of Tellina, 

81:awned and rearee in the laooratory. liany 

of the seem to have tne concave hinge line 

but this is zJroLably a characteristic of 

extrediely young stages only. 

Another very young stage. indentation is lost. 

Tlie sthell outline is not heavy. Between the 

shell line and the visceral W4a the colour is 

light green with a few tiara sees through it. 

as is more of a graish green colour and at this st44e 

not very definite, it is noted that at this stage, when 

the whole visceral mass fuoves down leaving a 

haer tne hinge line. 



Hej ht 
oc.Divs. 	icza 

      

56 
49 
56 
56 

be 
56 
56 
56 
56 

- 56 
56 
63 
63 
56 
56 
63 
63 
66 
56 
63 
66 

 

  

7 
8 

9 te• 

       

  

8 
8 

 

       

 

6 
8 
a 
9 

  

       

 

9 
6 

9 

   

       

5 
9 

   

       

9 

    

       

Teliina 

aeasurements 

.4,eng th 
oc.Divs. Micra 

9 	63 
56 
t'6 

9 	66. 
10_ 	70 
9 	6'6 
9 	6 
9 
9 
9 
9 
9 

10 
10 
9.5 
9.5 

10.5 
10.5 
11 
9.5 

10 
10 

Hinge line 
oc.Divs. 	lief& 

65 
65 
65 
35 
35 
45 
65 
49 
65 
65 
65 
65 
65 
65 
35 
35 
35 
35 
68.5 
35 
35 
6 45 

63 
63 
63 
63 
63 
70 
73 
-66.5 
66.5 
73.5 
73.5 
77 
66.5 
70 
70 

5 

5 

4 
5 
4 
5 

5 

S 

S

5 

5.5 

lipearance  5epteaber 16/4k 

The ive look 	the saae as 
share is cpncerned. Most of them have 
the hinge line. Trey nave not so much 
but rather a i.Jale gray to ,ale 4nkish 
mass being only slightly darker more 
between the visceral mass and shell. 

they did yesterday, as f,..r as 
the slight indentation of 
of a green tint as they had, 
gray colour. The visceIal 
granulated, than the sa„ce 

Tfley loo k more like young oyster larvae than anything else. 
The above observations were made on larvae in a sam,deta'aen 
from the small culture dish. Larvae taken rrom tie large battery 
jar were :ore unifora in kiearance and most had very little 
or no indentation of the hing e line. They were still a pale bray green colour. 



Records of Lie n-bers of various types of bivalves occulr-
ing in some o tht, 	taken from the sand box collector 
follow: 

1.i-a-sc,box 	a isle 

ingia (TY.Fe 

e 1 

Tye 4 

Clam (Jaya) 

Mussel 

Quahaug 

Petricol 

Razor CLi 

Oyster 

Lai 

collected on July 61st.  	 

It) 

7 

7 

7 

7 

ac.) 

1 

Sandbox #4. Sample collecteu on huus, dth 

Tellina 	 bb 

Cuwingia (Type 	 17 

Clam (Mya) 

Fetricola 	 1 

Type 4 
	

1 

T o tal 
	

bb 

The resust of screenings wele: 

1. 6andbox 4. 

Cuzingia (Type c) 
	

4.57 

Telling 
Pericola 

65 (roughly divided into 

MI VIAA5OuP3) 



Sandbox 	riLixued) 

Razor Clams 	 (b were deci) 

Claws (Mya) 
	

10 (lblarir;e ..aO 5 swan) 

Quahaug 	 1 

Total 
	

466 

Sandbox #5 

Cl . 4 (Mya 

Tyle 1 

CuNint;ia (T„c ) 

Tell Ina 

Gema 

Unknown (not seen before) 

Quahauc 

17 

10 

10 (Probably washed in) 

3 

1 

6. 6andbo4 

Culainoia (T,)e 

Ty;Je 1 	 06 

Quahaug 	 1J 

Te line" 

Ty lJe 	 4 

Petricola 	 3 

Un'vlown (.sa,ae as one above 

Total 	 k.,44 

-„wromeavwxtrx,T,'WPrfi 	' 11 . 011"4*-  



Type 4, Alien was found in large numbers in ear14 samples 
(on which counts were not made), is very scarce in the final 
stock taking. This would be ex_lained if Type 4 were a bivalve 
which did not burrow deeply into the sand, for, in let Lin the 
boxes down into the water after takinc samples, the to .,  layer of 
sand was always washed out. 

Considez4ble variation in the bivalve poidulation of different 
boxes occurs. Examination o the specimens f und reveals too 
that in box 4 soft-shell clams, razor ela-s, and petricolae crew 
to large sizes, while in toxes •its and he.5 all bivalves 'ere 
swall. Aareiitly growint, conditions differ a cret deal fro 
!.dace to p Lice but there is no adequate cxpianation for the 
facts. 
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