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GROWDH IN MYA ARENARIA. BOLGECAL B0ARD OF CavADK
n OAL STATION
ST, ANDREWS, 8,

A, Emerson Warren.

%he soft-shelled clam, Mya arensris,rauks high in the shell-fish
intustzy of our north Atlemtic cosst. It is quite 7itting and necessary;
therefors, that investigstions into the mature of its growth, ite habits
of 1ife, and 1ts genersl distribution showld be mede from time to time.
Much of the success sttending the shell-fish industry is dspendent upen
In meny instances clam beds have be-

the soquisition of suck knowledge.
oome almost depleted through too extensive, s well s intensive, digsing.
In others enviromentel influemces have become eltored to the extent thet
the olem survives omly with diffioulty, or dles out comletely. It is

of very preoticsl interest, therefre, to gain more informetion concer-

ning those factors which exert such limiting influences upon the dis-

tribution of the species. With more adequste understanding of some of

these conditions mich may be dons in the future to foster the develop-

ment of the clam in eress which are tending to become partislly or

entirely depleted.
The. growth and distribution of the soft-shelled clam is dependent

upon & grest mumber of influences. Stafford (1901) states thet although

the 1ittoral distribution veries with the conditions, generslly epeaking,

1t 1s most sbundently gathered along & belt 200 feot wide at helf-tide

In recent years various workers heve trested the distribution

mark,
Faotors which

problen from many engles by the experimental method.
dixeotly conoern the eoology of the clem such ss the length of exposure
between tides, the slope of the beds, the sffeots of shifting sand ad
deposite of fine silt, the sulphide content of the soil, the selintty

of the water, and d1fferences in terperatures heve oach received a

measure of sttention.  Wilton and Wilton (1929) have studied the




the development of clam beds in relstion to the beach level and have

found that "Growth is impossible for any lemgth of time unless the clem
18 submerged ot least half the timesss
half the time inhibits growth evidently due to the cutting short of the

+ Exposure for more than

supply of £ood together with the rise in tempersture for a longer periods
Tower levels of the tide where silt collects in quantity appear to be
entirely unsuiteble for the olame, which grow but little or die repidly
depending upon the amount of silt." More recently Dre C. L. Newcombe
has found smong other things thst the rate of growth veries inversely
With the beach level in which the olams ere locsted, This confirms

in & messure the findings of Wilton and Wilton.

Many other factors affect the growth of the olams The food supply,
verying ss it does during the months and seasons, hss & most importent
relation. Moreover, the rete st whioh food is brought to the beds,
8s deternined by the amount of water flowing over them per unit of time
seems highly significant, This particular sspect of the problem called
for investigstions which do not sppear to have been stressed hitherto,
80 it was with this objective in view that experiments were msde by the
writer st the Atlantio Biclogicel Stetion during the past sumer. The
of the investigstion, in addition to procuring furher data to

‘purpos
supplement that of previous investigators, wes to test the relations
of the ourrents in this region to growth in olams planted at different
levels on the intertidsl zomes

The aress immediately-sdjsoent to the laboratory proved o be very
sstistactory grounds in whioh to make these comparisons, The weter in
Brendy Cove is relatively tranquil during the ebbing and flowing tide

The main ourrents are direoted northward from the end of the station
wharf to e point somewhat outside of the cove. Henoe mild oddies are
the chief movements of water except during stormy weather and during
strong northwest winds, The south slope of Brendy Cove, just north of
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the station appesrs to be subjected to & mintmm of disturbance in this
respect. The stretoh south of the station extending beyond Joe's Point
18, on the comtrary, subjected to much rapidly moving wster during in-

coming and outgoing bids
by thes
in Brandy Cove. In view of these contrasting conditionms, it

Points quite high on the besch sre affected

water movements to & grester degree than points at lower levels

omed
sppropriate to compare the growth rates of oclame planted st different
intertidal leve!
tested in currents which

For further comparisom the growth of clams was

e practically contimious. This was 8coom-
Flished by plecing some of them under conditions of complete submergences

¥or purposes of the experiment, eight wooden boxes (21" x 12" x b")
were made and fitted with wire cove: hese were subdivided into
‘three compertments esch meking & totel of twenty-four oompertments in
all. This srrangement sided considerebly in the study of growth in

individusl groupe of approximately the seme messurements. Numerous holes
rere made in each box to allow the water to pass readily in and out,

and to permit drainage between tides. The boxes were Tilled with

and then

soreensd sand to & depth of three inoh
pointe along the shore

t out st aifferent

he meteriale used consisted of 552 emsll clams, ranging from 9 mm.
0 22 mm. in length. K11 were carefully messured with o vernier to the
nearest tenth of o millimeter. Records wers made of their three dimen-
sions acoordingthe customery methods for messuring molluscs. The
olams were sorted into lote of sbout twenty-five individusls each, the
ek sise 1n eash grocp nod sxpeeling bo millimeverssdifferane in
lemgth,  These groups were distributed among the eight boxes in order
that emaller and larger oleme would be given equal opportunity for tes-
ting st each of the different pointe slong the shore. Measurements

were made st intervels of four weeks during the sumer, and finel measure
mente were obtained lste in the season (November 24th). In esch case
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the aggregates for esch box wers cbtained, and aversges oaloulated for
the growth of the combined groups. The
in Teble I, end the inoresses in length for the period of the experi-

stetistics ave given in detail

ment ave plotted in the graphs shomn in Pigure 1.
The boxes wers set out between July 7th and July 10th at each of
the following pointe:

Box I was suspended from the floating breakvater st a depth
0f 8 inches., In this position 1t wes exposed to all chenges in
the movement of the water, and it was well proteoted against
emothering by drifting

Box II was placed oa the south shore of Brandy Cove st & poimt

4 and other debrie.

Which was on the level with 17,4 foet by the tide geuge on the
wherf, In this position it was submerged but ome-fourth of the
time, The surrounding soil was of coarse gravel, which oovered
s layer of heavy gray md of the consistency of brick olay. A
depression was male in this substance, and the box was fitted into
1t ond paoked sbout with gravel. There was good drsinage in this
positions

Box III was pleced on the north slope of the reef adjoining
Green Island (south of the lsboratory). Its position by the tide
gouge wes 16,1 feot, honce it was submerged daily sbout three-
oighths of the time, Drainage here was quite complete owing to

the sendy nature of the surrounding soil. A fow feet below this
point there was  olam bed of considersble size and extent,

Box IV was placed on the south slope of the sme reef as that

indicoted above. It was ot o height of 128 feot by the tide merk,
Which appesred o be the scourate mark for half tide level. There

Was en extensive olam bed in this region extending for some 41

tonce sbove md below this point. The soil is sendy with consiler-
oble blaok mud mixed with it. The box did not droin well, end en



inoh of water remained on top of the sand between tides.
Box V wes placed on the south slope of Brandy Cove below Box
)s  In the gravelly sres round

II, st half-tide level (12.8 o
sbout seversl clam holes were to be found, This part of the shore

wes about the same s that desoribed for Box II. Drainsge here
was rsther poor, end an inch of wster remained in the box between

14

Box VI was placed in the cove south of the laborstory, st &
height of 8.2 foet by the wharf tide merk. It wes, therefore;
submerged three-fourths of the time. An extensive clem bed was
locsted in this aves, sheltered between the two ridges of rock.
The 801l consisted largely of black md mized with sand. The box
414 not drain well between tides, water remsining in it on esch
ocoasions

Box VII was pleced on the south shore of Brandy Cove st the
In this position it was exposed but 1ittle,
There was mioh

mean low tide level.
probably ebout one-tenth of the time each menth.
grovel end sand in this region, and & slight amount of md, chiefly

ilt, There were clems in the beds round sbout, but these d4id mot

sppear to be sbundant.

Box VIII was set out on the north shore of Brandy Cove in the
Togion where ourrents sweeping past the lsboratory wherf sppear to
It wes set st mean low tide level, and was in & bed
This bed 1s sheltered by

e directed.
o heavy black md common to this ares.
ridges of rock, and clems grow sbundantly here.

The experiments were carried on for 189-140 daye, begimning early

in July and contiming until the 24th of November. In the case of Box

VIII, however, & high mortality seemed to justify ite removel st the
20 continue under the oonditions would not have yielded

ond of 59 daye



TUBIE I
34 Data on the Growth of Mys arenaria
[Date | Group | Mumber of | iversge messurements in mJ  Inorease in mm
Individuels| Iemsth Width Thiokness | Length Width Thioknes
75 16,21 | 0,06 | 677 e | e [
75 20034 | 15,07 | 7.67 5.3 | 3,01 | 1.80
3 24065 | 15,79 | 9.30 9:64 | 575 | 3.55
2 27086 [ 17070 | 20.06 | 1235 | Tu64 | 4.29
50
5 1
49 2
46
s I 3 16479 | 1220 | 6458 [ [
o b5 (28 68 8,64 | 12,89 | 7.2 1485 | 1,29 | 0479
pte 1 (66) 49 2075 | 23.62 | 7.99 .96 | 2u6e | 1.66
24 (189) 4 B.81 | 14,94 | 8.92 652 | 5.84 | 2459
|
v @ o7 17.64 | 11,46 — === |
be. 7 (20 9 19 12,61 21 [ 1035 | 0,89
pri 3 (& 94 21.96 4wz | 2o | 1.80
.24 (155 9 24199 | 16:08 7465 | 4.60 | 2.81
by 7 v 50 16406 | 10,62 - - ——
pe. & (32) 4 19.20 | 12.70 3,16 | 2,08 | 1.24
(26 dtea)
vt 4 (59) (o) | 2T | 10 6466 | 5,66 | 2480
iy 8 1 5 16,90 [ 20,42 | 6401 —eem
T A I e 121
o
ort. 2 (56) 62 18449 | 2228 | 7.08 1,76 | 1408
ok (189 61 1907 | 22077 | 7ves0 25 | 10e9 | |
] 50 1607 | 9,99 | 670 Ry [y
g 5 ()| s | 360 | 2059 | B 0.4z | 0,40 | Ou24
10
opt. 2 (56) 16086 | 12,09 | 6429 1069 | 1420 | 0ut9
(4 ds02)
5 12,0 | 7.04 5.7 | 221 | 1.3
9.95 | b1 =7 =
11.38 1.48 | 0.88
12060 2058
e | 8.4l 7a70 | 4i88 | 2.m0

the mumber of duys since first measure:
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sverags results comparable with those to be obtaimed in the other boxes.
Owing to the breakwater being taken in on October 4th, the experiment
with Box I sutomstioslly terminsted st the emd of 86 days. With them
w0 exoeptions the dsta herein given is for a period of slmost five
month's growth. In most boxes the mortality was low, the average for
the
1ty, othor than that noted for Box VIII, wes in Boxes II and V which

on showing & survivel of 83.5% of the whole., The chief mortel=

were placed fairly high on the beach in Brandy Cove. In these two caser
death oocurred within the first month oving largely to smothering by
shifting send. This condition wes corrected, and few olems died in the
Succeeding months. fThe dets given in Table I, and in the sooompanying
graph (Pigure 1) are largely self-explanstory. ALl boxes subjected

to the influences of currents are placed in ome grouping, end the others
Which were in the tranquil weters of Brandy Cove are in another groupings
It 1s quite evident that constant submergence, &s in the case of Box I,
has & decided advantage for grovth in the clam, amd perticularly when
the submergence 1s in a Tegion of repidly floving wster. Undoubtedly
the suspension ot a constant depth from the surface sssured the olams

of & feirly oonstant supply of the phytoplenkton upon which it feeds.
here seems to be every indication that growth vould have procseded
slong the same 1ine, and st practicslly the sme rate,had the experiment
contimied for the full period. The mext most mrked growth wes ob-
served in the case of Box VIII, which wes pleced in a region of open
ourrents st low tide level in Brandy Cove. For the period under oom=
perison growth in this lot was fully two-thirds as mioh o8 in the case
of Box I. Hed conditions proved favorsble for the contimustion of this
part of the experiment, there would no doubt have been en incresse in
Eize quite in keeping with that observed; aud the lest limb of the
graph would probably heve been an extension of the other two in about

the same direction.




fhere was reasonsbly good growth among the olms in Box VII situs-
This wes 1ittle

tod at low tide level on the south shore of Brandy Cove
Better than thet in Box VI situsted higher up the shore in the cove
south of the laborstory. In auy cese it was but two-thirds as mch as
that shown in Box VIIT at the same tide level, but on the north shore of

Brondy Cove (for the period under comparison).
The most striking contrast is seen in those boxes situsted st and

above the half-tide level in Brandy Cove and in the cove south of the
laboratorys fThe incresse in size of the latter blams was ot least
one and o half times the inorease in the Brandy Oove speoimens. Moreover;
the growth of clams high up on the beach south of the station epproxima-

ted very closely the growth of clams st or mear the low tide level, ss
in Boxes VI and VII, The observations of Wilton and Wilton, ss well ss
of Newoombe, are not substantisted by these finlings, for they stated
that growth in clems veried imversely as the beach level of the beds.

Their statements hold good for loosl aress, such as different levels

slong the seme beach, but when different besches ere compared their de-
duotions do not mecesserily hold true,  The figures recorded in the
data eve significant in thet they indicste that growth is not entirely

dotornined by the level of & bed above the low water merk, though the
relative periods of submergence ad exposure are positive faotors. It is
more dependent upen the smount of food meteriels which ie mede evaileble
%0 the beds per unit of time then 1t s upen the lemgth of the pericd of
The solutien of this spparently contradiotery situstion,

submergonoe.
therefors, spparently lies in the relstion of water currente to the
amount of food supplisd to the difforent olmm beds.

he submerged clems, in Box I, showed & growth st lesst twice 6o
grest os thet of mny clams on the beach st the low tide level. This
indtoates thet exposure between tides 1o mot en essential faotor, sino
constant fooding mekes for the groster growth. Nedther is the olem do-
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pendent to any grest extent st lesst upon the bottom detritus for food,
&8 Newoosbe has alresdy pointed out. Prom the commeroisl point of view,
ovever, submerged clams are not readily acosssible, hence the data re-
1sting to thoss growing on the beach ave of more precticel significanoss
It is more probeble that clems growing in Tegions where the tidal rise
nd fa11 18 Just & fow fest oan be considered of importance comeroisllys
In the St, Andrews region, and at other poiuts in the Bay of Rundy, ey
b0,

beds that exist below the low tide mark ere quite inaco
he distribution of olem beds in the region adjscent to the lebora-
tory seems to 0oinoide in en interesting way with the observations made
With regard to their growth. Extensive beds sre found st the half tide
level, and even higher, in those aress which are mourished by & fairly
rapid flow of water even for & fow hours daily. At similer levels on

other parts of the shore, where ourrents are mot so evident, the dis-
tribution of clame is meagre, end in many instences none ot all sre to
s to

be found, The evidenoe gathered from the present experiments
support the view thet currents play & very important role in the growth
end distribution of Mye evenerie.

Although 1t may be stated that the influences of the surrounding
801l media affeot in o messure the growth of the clam, end prevent its
8 to be 1ittle evi~

beooming established in & partioular er

t Where burrowing is not

denoe to support this contemtion, Clame
00 d12f10ult, and sre not inhibited to any spprecisble extent by the
peouliar chemiosl oomposition of the soil. This has been tested bY
Hewoombe, Who found thet the sulphide content of tho soil oxerted little
or mo effoot upon the olam's growth. The ohief influences for growth
are oxorted through the water which the orgenism takes in through ite

Anourrent siphon.
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Wnile linear messurements sre oonvenient means for recording the

sises, 08 well as the growth of clams, they A0 not resdily reveal the

nature or the amount of inorease in oubioc content. Prom the Viewpoint
of the biclogist the inoresse in the total mass is of the greater sig-
nificance, If some definite relation can be established between &
linear dinension, suoh a8 the length, and the volume or the weight, then

that dimension can be interpreted in terms of the totsl size of the organ-
iem,  Owing to the peculiar shape of the md clam there is no ecsy way
of computing its volume from s knowledge of its three dimensions, Any
methematioal formila thet may be applied can yield only epproximste
values ot best. It is necessary, therefore, to make direct measurements
of the volume nd weight in individusl olams, or in groups of olems of
similar size, in order to prooure dsts to which reference omn be made.

By plotting one or more linear dimensions against the measured volume,

and the weight, ourves oan be obtained which show fairly constant rela-
tions between the linesr dimensions and the cubio oontent, By referring
0 & ourve of this order, when & linear dimension is known, one oan
doternine with ressonable soouracy the mess of enimal substance pre
1n this mess,

nt,

end from tine to time record the inore

The dsts recorded in Table II were prooured (early in August) from

oareful measurements made upen 223 freshly gathered clums, These were

arranged in groups ranging from 10 millimeters to 60 millimeters. Since
the smaller clams were more important from the Viewpoint of the experi-
ment, those messurying between 10 millimeters and 51 millimeters were

sorted into groups st one millimeter intervals, From 55 millimeters to

60 millimeters the groups were separated by intervals of five millimef
he table indicates the mmber of individusls measured within esch group.

Prom the oombined messurements of the seversl individuals in the group

were computed, Since yolume was measured by the displace-

the averag
ment of water, thn figures recorded are reasonably scourate. With re-




TABIE II. -8 -

Mya arenaria --- Average Neasurements for Specific Sise Groups.

ber | Average Measurements Moasured | "Drained” | Shell | Soft Parte
Cases | Temgth Width Thickn Vol.- co.| W Weo gr. | We.-- gr.
0 10.48 3.13 0.08 | 0.0 | 0.085 0.086

B .65 421 0,45 | 0.128 | o.om 0,057

9 12,54 4,50 0a77 | 0043 | 0.081 0,068

0 18,40 4,80 0.225 | 0.74 | 0.092 0.082

5 .42 5436 0.2z | o.231 | 0.1%0 0.101

s 16,54 5.69 0270 | 0.319 | 0ars 0.146
15 16,48 6.06 o4z | 0.8 | O.202 0,266
8 pLE 649 0,528 | 0,485 | 0.238 0,215
19 18,25 669 0.9 | 0.9 | O.z62 0.267
18 19,48 | 12,76 | 7.6 orzz | o.66 | 0.8 0.248

7 20,40 | 1520 | Tu24 0,795 | 0,606 | 0.387 0.269

9 21,61 | 14,35 | 8,06 1.005 | 0,777 | O.4zs 0,548

6 22,38 | 14,70 | 8.3 1360 | o.681 | 0489 0,592

6 25,40 [15.87 | 8476 .85 | 1001 | o.662 0,459

" 24,48 | 1576 | 9.05 1,60 | l.260 | 0.672 0.568

7 26,39 [ 16,65 | 9.67 1,800 | 1.85 | 0.828 04660

./ 26466 | 17,75 | 10,46 2.064 | 1.644 | 0.936 0,708

7 27.68 | 2827 | 10.61 24363 | 2,045 | 1.087 0,988

6 20.52 | 16,62 | 10,80 2.409 | 1995 | 118 0,880

7 29.55 | 19,34 | 1.2 279 | 2.1 | .32 1.076

8 20,47 | 20027 | 22,07 8381 | 2.566 | 1.436 12120

. 81,44 | 20,86 | 12.50 2.386 | 2.660 | 1.522 1128

6 86,35 | 22.55 | 13.66 4,509 | 54610 | 24045 1,865

5 0.4z | 252 | 14,98 6.500 | 5302 | 2.80 2.301

5 45.34 | 2604 | 17.40 8,700 | 7.488 | 461 s.322

5 50.06 [ 30.84 | 19.40 12,500 | 11,240 | 6.666 4,574

5 65,04 | 35.68 | 1.3 16,500 | 12,994 | 9,079 4915

5 60,52 | 57,02 | 28.08 22.200 | 18.568 |11.998 6,565

o e i



Pigure

o T T e o
S3rTvA 40 HAONIT FOVEINY




T8 <
gard to the weight (after drainsge of the mantle cavity), there is oom-

siderable discrepancy, especislly in the older individusls. It is

Dractioally impossible to drain the wster comploetely, since many small
oimoes in the foot end visoerel mess Totein some water even after the
mantle cavity sppesrs empty. The welght of adult olame depends in lerge
neasure upan the anount of food matorials present in the digestive tract,
88 well os upon the presence or sbsence of,Eexuel products at the time
of measurement. If & lerge mmber of sdult individuale of similar®
length dm weighed, the sversge welght for the group should be euffioient
for general preoticel purpos

Taking into considerstion the verious possibiliti

of error, fairly
atisfaotory messurements heve been mode none the less for the entire
series from 10 millimeters to 60 millimeters, These indicste in &
general way the nature of the growth curve. The ratios of the aversge

lengths to average volunes (see Figure ) and of average lengths to

average weights, after drainage of the mautle oevity, (see Pigure 3)
have been plotted. By oomparing the known lengths of clams in the
aifferent groups given in Table I, we can through reference to each of

these ourves detarmine the inoreases in volume and in body weight for

the verious enviromments in vhich the experimental oclaus were groring.
Thus we see thet in the submerged Box I the volume end eleo the body
Woight inoressed 4 times during the first 56 days, end G.4 times during
the 86 days of the experiment. In the case of Box VI, looated st &
point whers it was submerged three-fourths of the time, the volume ine
oroused 2 times, and the weight 1,8 times during the first 57 days;
and the voluze inoreased 3.1 times and the weight 3 times during the
entire 129 days

If we compare the growths st half tide level, we find that Box
IV, near Green Island, contained olems whose Volume inore
and woight 1.7 tim

od 1,9 tinmes,

volume inoreased

during the first 55 daye; and who
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2.8 times, and weight 2.5 times during the 189 days. (In the case of
Box III, slightly higher up the besch, the inoresses in voluse and in
Weight were spproximstely the same es in Box IV.) In Box V, situated
&t the half tide mark in Brandy Cove, the olams inoressed in volume 1.5
tines, and in weight 1.5 time

during the firet 66 days; and they in-
oreased in volume only 1.8 times, and in weight only 1.9 times during
the 189-day period, or practicslly the seme as the inoreases noted in
Box IV, st & siniler level on another bessh, for the 56-day period. In
Box II, high on the beach in Bramdy Cove, the inoreases were still lo
then those in Box Ve
ending sert;

Prom these observetions we oan arrange the olams
1n 8 do

8000rding to the growth which took place in each
box during the period of the experiment, The order is as follows:
Boxes I, VIII, VII, VI, III and IV (sbout oqual), V, and IL, %he gom-
eral oonolusions to the experiment mey now be given in the form of a
‘sumary,

SUMURY.

As previous investigstors have shown, growth in the soft-shelled

olam 8, in large messure, proportional to the relstive smounte of sub-
morgence and of exposure of the beds between tides, In experiments
porformed at 8%, Andrews during the past eammer it was observed that the
level of the beds sbove low weter merk did not necesserily determine the
et

or the maount of grovth in individudls of this species. Seversl
hundred emell olsms were set out st different points in the intertidal
sone, and a1so under conditions of complete submergence. Five groups
wore subjeoted to the influences of ourrente; the other thres wore in
relatively trenquil water, In the group constantly submerged growth was
groat

t.  In the other groups it deorossed with inore

4 intertidsl
exposure. The rate of growth, however, varied with the smount of water

poseing over esch bed per unit of time, Clems Under rapid ourrents
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sbtein grester growth then those in quiet water. Even clams st high
intertidal levels in the former instance grow slmost as mich as those

st low weter level in the latter. It is conoluded, therefors, that

ourrents, with their effects upon the distribution of the food supply,
are of grester significance to growth in Mys arensris then diffe:
in intertidal levels.

cos
It 1s intercsting to mote aleo that the loostions
of many beds in the vieinity of the station coinoide with the findings

of the present experiment with Tespact to the most suiteble pleces far
swortn,
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Experiments in Pransplantetion.

During the lstter part of July and the esrly part of August, some
experiments wore made to deternine the rapidity with which olams beoome
sblished after transforence to mew beds, Eight groups of fifty
The sizes veried considersbly

ro-
olens esch wore tested in this mamer,
But were uniform for each group. 1In some the length did not exceed
in others it renged from one and a half to two inches, and

one inch,
hese were placed in beds neer

in others from two inches upwards.
The substrate in certain instanc

consisted largely

low tide level.

of fine grave:
the beds were cerefully raked to facilitate the eot of burrowing

in others it wes md, and in others sand, In soms

oas:
Yo pertioular sttention was given to the crientation of the olams
When plented; exoept in oms bed in which they were placed with the
Zoot ond dowmwerde,

Humerous distraoting influenoes intorfered with tho exporiments

0 render them rether unsuccessful., Stormy westher, strong weve sotdon,

wnantioipated t1dal oonditions, sttecks from enemy forme, end other
faotors preventod the olams from beooming settled, and elso handicepped
overal coossions observations were not

the procuring of date. On
The date are frag-

fousible in oonsequence of the inolement westhor.
mentery, and in many cuses so oonfusing thet interpretetion at this
Repetition of the experiment over a

point seems quite insdvisable.
18 necessary before adequete

longer period with e lerge mmber of oase
oomolusions cen be dvamn.
The following cases are oited:
3081, - Suuth of the Jaboratery, Beoty shore with seme bieek
Toar low tide level, lumercus olemo in the area,
Somtotrole of stongs srrenged Zor

Toosion sgainet th sation of waves. (26 lerge olems,
inches long; 25 emell olems, 1-1§ inohes i

ro-




Transplentetion - July 28rd,

Approx. percentage imbedded --

Bed II, - Brandy Cove.
Taiay. " Haky eliie in tno srea. o rAking.
teotion siven; (26 clams 13~2 inches long;
14 nohes long).

Transplantstion - July 23rd, 4:00 Bl

Exposed Fartly emposod
Ierge Smell  Lerge

sy r 5o 2o
. 19 1 3 3
¢ Bewmaae o 11 i 3
" 28th P.M. 24 6 3 o
nogotnEL 19 6 H 2
Mg, fmd B 22 4 3 1
" amEM 15 4 H H
*oTRBM 10 4 H 0

Bed III -

July g4th B,

26th P.l.
26th E.M,
28th B.M.
30f

th EoiL

endy Cove

Exp
Large

6
5

3
]

(no further observations)

R

osed
Small
1
1
2
0

2180 BuMe

Partly exposed
Small

Zerge

b

omwm

]
1
o

Targe
Small

Destroyed
Lerge Small
4
6 H
1 2
% H
o °

564 (by fourth day)
60% (mostly by the
ey

Soft mddy ares, exposed sbout six hours

and and m
s stons protession seforieds
265 snall

olems, sbout 1% inches long.)

Sransplantation - July 24th, 5:30 P.Me

July

tug,

25th 2.

Exposed.
Zarge Smell
1 8
8 6
- 2

T
3 0
D

(

ng records - Bee mbm§suﬂ 2or mext three
a
5

)

Partly exposed
Smell

Terge

weREno

story wouther
H

coroon B

Approx. peroentege imbedded -~ Largs 20%

Zom t1de region.
{6 Targe olans:

H

Ho stone pro-
25 olams sbout

Destroyed.
large small
0 0
1 0
] 0
0 0
0 0
0 0
1 0
o o

(by fifteenth dey)
8% (nnsu h b?

So11 reked.
2-2% inches longy

Dostroyed, |
Lerge

3 s
1 6
1 5
3 0
z 0

1

[
0
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submo: er they appeared to be covered by soil. This
bed dogs ot yie1d setistactory infornation, sxoept that the smdiier
becane imbedded, or dissppesred, first.)

Mjgoent o Bed 11l Brandy Coves Grevel ooversd with md.
Yo stone protegtion. (50 olams, 1 inch long.)

Transplentation - Aug. £nd, 11:00 AJM.
Exposed Partly exposed Destroyed

iug. 4th, B 58 5 o
Bthy B, (811 eubmerged - no observations mede)
2 0 2

" T P
" oM P, 2 0 Y
(90 frther observations made)

Agprox. poroentage of mbedded individunle; 908 (nestiy by
o fourth day)

Bed VIII - Brandy Cove, lNear low oravel
ares. Clams planted with tont -nA Qo (so nluxl 1413
Ainches long.)

Transplentetion = Auge 4th, 1300 P.M.

Bxposed Partly exposed Destroyed
Auge 5th, B  (bed submerged - 3 olame lying flat.)
7Tth, B 6 flat sas
uprs 1 uprignt
" o, B 0t 8 Uprigns 1

(no further obeervations made)
Approx. perosntage inbeades 186 (mostiy by fhe eseont
oy

If the data recorded herein has specific value, we may conolude that

olams transplanted to mew beds either become imbedded Within the firet
three days after transplantation, or do not beoome oovered at all, In
the latter situstion they often beoome the prey of their naturel enemios

or ore destroyed by other hostile foroes of their emviroment. It is not

wnususl, howevery to find vlams lying unoovered on the beach, and many

survive for long periods in this manner. Lerge olems experience more
4££10ulty in beooming reimbedded than do smell clems, The latter are
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less bulky end less unwieldy in proportion to the efficiency of their
burrowing organ, hence they cen become reoriented with greater ease.

The fo0% of Mya i rather & fesble organ, end does not sssist mich in
the burrowing aotivities of clems which have been removed from the sofl,

pecially when the clems are large.

The olems in Bed VIII, which were placed with the Zoot end down,
s in becoming reimbedded than did many

showed & grester degres of succ
of the otherss. 4s long as the upright orientstion wes maintained the
burrowing sotivities seemed to be faoilitated. Those clems Wich fell
out flat were still uncoversd et the end of five days.

A mmber of factors influence the reimbedding sotivities of the
olam,~the nature of the soil substrate, the length of the period of
submergence during tides, end whether the surfece of the soil has been
raked or harrowed to facilitate burrowing, If sterile eress are to be
stooked or re-stocked on @ lerge soale, it would seem necessery that
& good quentity of the native soil be trensported along with the olams.
the disturbence experienced by clems in transit, the grester
Pro-

The 1
Will be their chances of beooming Teestablished in a new are
osutions of this nature sre necessary in order to mske the tremsplantas

tion of olams & successful economic venture.
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Growth in Meooms baltios.

Simltaneously with tho studies mede on ya aremaris, similer studd
were made in the same boxes with Macoma baltics. In esch gontainer a
group of 25 individusls of the latter species wes placed. Vhile Msooma
grows very slowly, revely stteining o length in exoess of 22 mm., it
was thought that some cbservetions might be mede on this form which
Wwould serve os en interesting compariscn with the cbeervetions mede on
Jys arenars,

It is umnecessary to re)

t here the details of the experiment, for

theee have all been given in preceding peges. The results ere of more
interest, and these are recorded in Table III. The relative incrssses
in length for the groups of the various boxes, except Box VIII which

was eliminsted from the iment, are plotted in the
greph.  Analysing the dste we find thet currents play very little rale
inronth of this speoles, for the growth st similer levels is approx-
instely the seme for any part of the besch. The growth is greatest at
the low water mark, and decresses 8s ano asconds the besch. A% & poimt
Where the intertidal exposure excesds fifteen hours per day, growth is
very slow, being soeroely perceptible over long periods. At helf-tide
level the growth seems to be sversge. OConstant submergence doss mot
sppeer to hasten growth, since the growth cbserved was very little mere
then thet observed st half-tide merk.

The distribution of this species is rather peoulisr in thet it is
found, often with lya erensris, in sheltered sendy regions at the half-
tide mark, or theresbout. The factors which 1imit this distributionm;
conoerned with the food supply, else it would be

are not primarily thos
found et meny levels on the besch. The organism spperently ie incepable
of withetending the more vielent forces that influence the Tegions sbout

end thrives best only in aress where it is sdequately sheltered.



TABIZ III.
Date on the Growth of Msooma baltica

Group | umber of | iversge messurements in mm| Inoresse in mm.
Individuals| “Lemgth Width Thickness |Length Width Thickness|
y 10 5 25 924 | 778 | z.64 i
7 (28) 25 9,73 | 8.28 | .86 0.50
o 4 (56 25 008 | 878 | 47 .00
4 (86 12 10063 | .02 | 4.38 1049 [ 2029 | oi7a
(28 Lost) |
AT 26 10,60 | 9.06 | 4.36 - |
. 8 (51 25 10060 | 9.08 | 4.36 0,00 [ 0,02 | 0.02
e 8 (57 25 20068 | 9.14 | 4udz 0.08 [ 0l03 | 0.07
224 (159 25 n! 9.46 | 4160 0.0 | 0l41 | 0.26
y © ki 25 0092 | 9.8 | 4.36 - P
5 (20) 22 120 | si45 5 0,28 | 0,27 | 0,15
(5 a108)
] 22 9.69 | 4.82 0,95 | 0,71 | 0.6
24 (139 22 0195 | b.42 216 2077 | 1006
® I 26 874 | 4u25 —
. 8 (81) 25 46 | 4u6z 0.87
. 3 (57) 2 007 | 5.0 172 1048 | 0.60
(1 ated)
ov. 24 (139) 25 12.68 | 1071 | 5.3 2428 | 197 | 1430
(1 a1ea)
by 1 mu 265 10,76 | 9,05 | 4.24 - [ —
g, & (28) 2 10,78 | 9,09 | 4.26 0,04 | 0,02
(4_a100)
Jopt. 4 (69) 10,88 | 919 | 433 0420 | 0,24 | 0409
(5 as00)
uiy 8 ] e 11,35 | 9.61 | 458 e [ [z
juge 8 (a1) 28 21185 | 961 | 4:58 0,02 | 0,00 | 0,00
(5 a108)
opta 2 (56) 22 11,42 | 962 .56 0,09 | 0,01 | 0.00
jove 24 (189, 12 1166 | w64 | 468 085 | 0.28 | 0.0
(10 d10d)
Fy o Y[ = 10,48 | 8.76 | 4u14 s =
g, 5 (28 25 1008 | 9.28 | 4.39 0460 | 0.B2 | 0,25
opt, 2 (56 26 1233 | 0008 | 42 165 | 1.26 | 0168
jov. ‘24 (189, 2 12040 | 20037 | .04 1092 | 1i61 | 0i%0
(1 dded)
by 7 25 To86 | a6 e e [
e 1 et 2 ei25 | 395 0.62 | 0469 | 0,39
(2 a108)
Jsopt. 1 (56) 25 9441 | 462 2022 | 1,85 | 1.06
ov. 24 (140) 20 12058 | 20067 | 6.28 60 | 301 | 1.72
3 (3 as0a)
(The figures in perenthor “he maber of Gayo vhioh heve elepe

Tinoe the fizst messuromente

were mad

o)

T ey 0|
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