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The work deseribed below formed part of the investi-
gations which accompanied efforts to restore to productivity
the depleted oyster beds in the Bideford River, It is possible
for good sets of spat to be secured by experience gained through
trial cultehiﬁgs applied in conjunction with examination of
oysters, but the best possible results are unlikely to be Afo

E tained unless such experience is supplemented by knowledge of
the numbers and distribution of oyster larvae in the area in
question and the fhctors concerned in their rate of growth and
movements, Recent investigations by Thurlow Nelson in Delaware
Bay, and Prytherch in Iilfofﬂ Harbour (Connecticut) serve to
{1lustrate the differences which may be found dependent on local
conditions,and the accuracy with thich predictions of setting
may be made, The present paper deals with little more than a
preliminary~1nveatigation from which as such, few, if any, conclue
Siona may be expected, The data recorded should, however, be
ofvvnluo'as a basis for comparing progress in subsequent seasons,
and for suggesting further investigations.

Acknowledgment is made to Dr, A, W, H, Needler, on whose
experience during the previous summer the stations were selected,
and who organized the takiﬁg of the samples, and to those at the
Biological Station who took part in colleeting them,

2. Methods. : -
Plankton and water samples were taken almost daily in
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ﬁ‘hm Bideford river at the highest and lowest polnts where oysters

fure known to occur in any concnetration. These weres

1, Upper Station. Over Paugh's bed at the head of the
rain oreek,

2., Lower Station, About 1% miles below Station 1, 4 mile
soaward of Bideford wharf, over the"Pulpit"” bed (so named
from the erection which supported a thermograph and a
tide recorder, At Paugh's bed a thnr-ographhias installed
in a boat). |

4 Samples of fifty gallons of water from the surface and

jf fifty from the bottom at each of these stations were drawn by a

" rotery hand pump through a 1 inch diameter hose attached to a

| funnel, and delivered into a small Wo. 18 townet, the catches

1' being boitled separately. Tbis method follows the essentials of

. that described by Thurlow Nelson, 1921, (1), Surface and bottom

temperatures were recorded. :

A preliminary inspection of each catéh under the micro-

E gscope was made at once for information on the progress of spawne

ing and guidance as to the placing of collectors, For this pure
pose any mollusc larvae in the samples were readily concentrated
at the centre of a shallow dish by agitating it with a circular
movement, after adding a drop of formalin,

| Later, as time permitted, the larvae were agein sepae-
pated from the samples and spread on a ruled slide, where those
of the oyster in the umbo stages were counted in a very large

| proportion of the samples and the lbngth(antaropostoriorly)

recorded, Such larvae nevof'fornod more than a small proportion

of the young bivalves present, and were often outnmumbered by

larvae of a gastropod, probably Nassa, No attempt was made to
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2 idsntify, count, and measure the small straight hinged oyster
fﬂltrvae. On account of their resemblance to early larvae of other
ﬁ:bivalves, it was thought that results would be misleading withe
;? out undue expenditure of time in measuring them all for length,
!E.ha4gh§, and length of hinge line, Such larvae can be recognized
;i at sight bnly after prolonged experience of the speciqs in
| question. Weasurements were made with an ocular scele of which each
division represented 19 microns, The largest larvae measured «36
mm, (19 divisions); the smallest ,076 (4 divisions), Those over
o1l mm, (6 divisions) could be identified with confidence in the
preserved condition, and they have been ineluded in the counts
as the smallest umbo' stage, ‘ _
In addition to the daily routine sampling, an investie
_gation of conditions over a 24-hour period was made at each
station, Hourly samples were taken‘af the uppér station on July
16th and 17th, at thsrsnrfaco, mid-depth, and bottom, and similar
but two-hourly samples at the lowsr station on July 28th and 29th,
in order to asﬁﬁrtain what effect, if any, on distribution of
larvae, could be atiributed to temperature and tidal variations,
1ight and darkness, or other factors, Alternate samples from the u
upper station were first examined, andﬁthe result did not call for
:; exanination of the remainder, |
In order to simplify a study of the results, the four-

teen sizes of umbo larvae (6 to 19 scale units) have been grouped
~_arbitrarily as follows:
I o11 ti ,20 nﬁ. (6 to 10 scale units),
II .21 to 429 " (11 to 15 *® ")
II L0 te.36" (6tel9 " v ),
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Several of the earlier bottom samples taken during
June contained much mud and fine sand, which mede the work of
separating and counting the larvae nost difficult., A few larvae
may have been overlooked in consoqnanco.

Deily Samoles.

Table 1 shows the distribution of umbe larvae in groups
for each day, andeig.l shows graphically the total umbo larvae
?ror‘oach sample, togother with the water temperature recorded by
the thermograph at approximately the time of sampling,

| A few umbo larvae appeared late in June, corresponding
to an early partial spawning which produced the first straight
hinged larvae present on June 17th in the sample from the upper
bed, and a few days later on the lower bed, According to the
rate of development recorded by the earlier investigators
(ftafford, Julius Nolson), spavning began on about June 12th
within a day or “wo of tha tomperature exceeding 20 C, The
main spawning evidently took place in July, up to the middle of
the month; the maximum number of larvae being taken on the lower
- bod on 3ﬁ1y 24th, A third spawning in the second helf of Julyg
probably about July 25ta, i1s suggested by the riguros‘foroAugust
6th, when larvae of Groups I and II were present, Single larvae
were seen 1n samples as late as August 25th and 26th, Larvae
were present therefore for a period of about ten weeks from the
time spawhiﬂg began,

Samples from the surface at the lowur station yielded
most larvae, Next in order came bottom samples f-om the upper
bed, The percentage of the total contributed by each series is

as followss
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1, Lower 8t$tion. Surface, 37.5'(511 larvae)

2, Upper . Bottom, 25.54386 * )

5 e " Surface, 22 (298 " )

4, Lover "  Bottom, _3Z (23 " )
106 1,356

Thus, while at the upper station the numbers at the
surface and bottom ﬁeré practically edual, at the lower station
there were more than tvic§ as many aﬁ the surface as at the
bottom, The maximum catch, 140 in 50 gallons, or barely‘3.per
gallon, occurred on July 12th in the lower surfece sample, end
‘ con#isted aimost entirely of larvae not larger than .2 mm,
Percentages or.each group are given st the foot of T:ble 1, The
highest proportion of older stages (over .3 mm.) which included
larvae ready to set occurred in the bottom samples from the
upper bed, where they formed nearly a gquarter of the umbo stages
taken, Such larvae contributed only seven per cent, to surface
gample: from the lower station, where wo-thirds of the cateh, both
at the surface and at the bottom, consisted of smaller larvae
up to .2 mm, in length, .
~ Specisl 24-hour Sample.

Upper bed, July 16th and 17th,

The numﬁers ef larvae are shown in Table 2 and Fig. 2, and are
very small, the catches consisting f 1ittle more then a few of
the older stages, The average corresponds to one larvae 1h‘19 :
gallons. The most caught was 15 at noon'in the midedepth sample.
The numbers fell off du:ihg the yeriod, and do not show mny
obvious correlation with tidal, temperature, or light variationms,
:  Lower Bed, July 28th and 29th,
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Tables 3 = 6 show respectively the catches & the surface, mide
depth, bottom, and all three combined, It will be soen thst
larvae though leag scarce than during sampling of the upper»bed

- were by no means numerous, avoraging'only_ono in ca, three

gallons, Roughly twice as many were auﬁght at the surface as

at the bottom, The total catch varied from hour to hour, and
.showed a progressive diminution, as ﬁt the upper station., All
étages are 1ncluded‘rron ¢095 (5 divisions), Those of group II
formed nearly half of the cateh, Tidal and temperature conditions

are shown in Fig, 3, together with the numbers of larvae of all

stages, Here again no correlation is in evidence,

Certain errors of sampling, due to the nature of the
apparatus used, and to lack of uniformity zrising from different
individuals operating the pump, and other causes, have doubtless
occurred., For subsequent investigations it would be desirable
to test the consistency of sampling by conparing several zamples
taken in the same place in mpid succession,

A phenomenon of interest is the greater proportion
for the whole season of larger larvae (over .3 mm,) at the upper
station, The percentages fhere of larger larvae at the surface
and bottom are two and a half times and twice as great respece
tively as at the lower station. Although the total number of
larvae taken at the upper station was only 33¢ of those taken
at the lower, the density of setiing was distinétly greater at
the upper station where the best collectors‘wcra fognd. The
cause of this is a matter for further 1nvestigat1pn, There was
no evidence of any mo#oment such as that described by Thurlow

Nelson (2) in Delavare Bay where larvae &re lifted and carried



‘chorewards on the upper surface of auﬁull detined wedge of denser
water entering the bay at the flood tide, and mixing by the end
of the flood, leaving the larvae on the bottom during the ebb,
4ny such movement would presuﬁabl§ result in a greétér concénw
tration of larvae at the upper st:tion, Nor do the samples taken
over 24 hour periods indicate any response to éidal movement such
as Prytherch (3) found in Milford Herbour, It 1s;doubtru1 i,
with a maximum range of little more than four feet, tidal currents
in the Bideford river approached in veloecity those in Milford
Harbour with a2 maximum range of nine feet, Farther, a marked ebb
and flow occurs only once in each 24 hour period in the Bideford\
river, Where currents are concerned, speculation is unprofitablc,
and a series of obcervations preferably with & current meter
would be valuable, . ‘

: Durihg this eiceptionally dry summer any seawgrd movement
due to entry of fresh wate;~at the head of the creeck can only
have been negligiblej in fact the salinity remeined aimosti cone
stant at about 28 parts per mille, and was even 3iight1y higher
in the bay than certain samples of Gulf water taken outside,

Presumable this was due © evaporation in the extensixe
shallow area of the bay, Such differences as occurred between
surface and bottom salinities in the creek were extremely small,
and altogether negligible,

The largecst larvae obse}ved were 0,36 mm, in length,
(disregarding two or throo.speciméns of "™unset spat,” ihich ha
begun to grow dissoconsh shell, and were found in the plankton
samples), This is 1ﬁterost:ng in view of the observation recorded
by Julius Nelson (4) who worked in Malpeque Bey in 19151 "the
Canadian oyster spat at the time of fixation to culch is a fourth

\



larger than the spat in the corresponding stage of development
in New Jersey waters," It was the general opinion of local
residents that the summer of 1930 ﬁas one of exeoptionai wermth,
Poésible therefore development proceeded more rapidly and sétting |
took place earlier than in 1919, but the temperatures then noted
by Julius Nelson in the Bideford creek de not indicate a much
cooler season, though the spring was late that_year.‘ The fore-

- going observations suggest that the éixo of seiting 1s not ine
herent with the Canadiar. oyster, but is subject to variation,
Further‘obsergations during subsequent seasons should be of grest
interest, .

As regards temperatures, the thermograph records at the
upper station showed whll marked diurnal variations. Here the
instrument bulb wae only about a foot from the surface, Whenl
late in the season, the instrument was transferred from the boat
to a platform ainilar to that at the lower station and the bulb
‘placod one foot from the bottom, a smooth line wes obtained, very
similer © that trae@d at the lower station, where the steadiness
of the pen at nboni 21°C, for many weeks was remarkable, The
highest temperatures :ecdrded in the mornings at the time of
plankton sampling, as shown in Fig, 1, octmrro_d at the new moon
both in June and Jqu.' At the full moon in July there was a
marked drop, and at the same time larvae practically disappeared
from the samples, The minimum temperature given by‘Stafforﬁ (%)
and Julius Nelson (4i'ft which the Eastern oyster begins to :
spawn, viz., 20°C, (68°F,), was reached on June 11lth at the upper

station, and six days later at the lower station, on which dates
larvae were first found at the upper station,
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- The number of larvae taken in the samples 1s>1ntoraét-
ing as a noniure of the concentration of spawhing oystert; o=
- vided the minimum spawning temperature is reached, At the paxi-

mum on July 24th there were 140 in the sample from the surface &

the lower stationj barely three per gallon, With both surface

: or bottom samples taken together, the figure becomes 2 per gallon.
f' Turning to Julius Nelson's record, we find figures of the same

| ofder for Bideford river, viz. one to four larvae -~er 20 quarts,
His highest number in the whole Malpeque area was two per quart,
These figures contrast very markedly with thos: found in such
well-stocked aress as Great South Bay, Long Island, and Delaware
Bay, where over 1,000 per gellen may be present, followed by an
extromoly dense set of spat, The prospect of a very satisfactory
yield from the Bideford river should, however, be indicated by a

-~

mich lower igure,
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