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Spawning of oysters and setilément of spat, Bideford river, 193l
Spawning of oysters and 9f spat, Bideford river, 193L
A¢ W, H. Needler,

This report brings together: records of spawning and
settlement and growth of spat in Bideford-river inm 1951, The
data, which haye long been on hand, are especially interesting
at this time in commegtion with J. C. Hedcof'k work on the spawn-
ing and spat fall in Bideford river with speoial reference to
the length of the larval period, the growth of the larvae and the
acourate prediction of setes While these data do not suffice
for en acourate determination of the length of the larval period
they do provide corrohomative cvidence,

The data comeist of.records of apawning in oysters
examined by Mrs. Needler, in observaiions of spawning by Lhs writer
{0 wonnection with the direction of spat collection operstions,

of spat on exporimental shell bags placed in the
Sber-at various dates and in redords of the total sestlement of
l'pat on the bags

‘The observations of spawning were estimations of
proportion of spewning which had been completed by the oyntns under
sSintuation. T8 REvIon Saaeatacki o B s nrg, deaosk
give any accurate figure for the proportion of eggs which have
been shed. The estimates are p.rnmmny subject to peraonal
error and although such terms as "§ spent”, "} mpent", etc. are used
sk axe joly aFPYVELEY o igna Lrgnk WALH xalative suknés than
absolute eignificanc e mafely believed Shat. gysvur
called “§ spent” have ATt awning than those called oy spent”
but 1% 15 extremely doubtful whether the fractions are at
VR e s o SUR GirEr e e wiri . nas ek giege s 2y
her of AR Otk s diertan Lty o ey lEtlng tha
wEapbriian, - Tug. cyaibreay Comenne, spawiing before $11 are
out nAksY THOLARYRRAR Appedtance Lefor spawning veries
Comslderablyy, Evan vilbn reads S0 ipeys 078 4ore) vary considerably
{3 he: auantity % ‘egga: These and ouher factors addeds. to. tne
inherent difficulty of estimsting the proportion of eggs shed even
if all oysters vwers alike, render the cbservations of very vegue
signifioance. ‘They have, however, some value. They indicate
vhen some spawning takes pluce, approximately whem it starts and
approximsbely when the oysters are largely spawned out. It seems
probable £o the writer that examinatdons of this kind are less
raiienie iy Ehe early Wan in the lute stages of spaviing. It

oms nmore probable that & large amount of opavning wil
e LOUATTh Hia, Shrly pert or e Wensod, Fuib 4 Recua st by
e observations in 1931 and by later experience, and 5o of
significance in using examination.of oysters as an indfcation of
when ‘o put out materials for spat colleation, ~Without observations
on the lorvae and depending onm examination of the oysters and
temperatures alone, there.is considerable danger of missing en
important esrly "set”.

The data and observations follow,
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Observations by the writer, added to the above, indicate
the course of spawning as follows. Some spawning oecurred
sbput June 20.in shallow water especially in the creeks, but

spawning came on July 2 to 6 approximately, leaving

the oysters in the or

s and in shallow water near tne station

e next active
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over half spent but leaving much pawn in the oysters in deeper
water. Some spawning probably occurred in'the very warm spedl
: about July 11 and By July 23 the oysters oven in’ deep water
(mear the head of the river) were pretty well spent. After that
dute, the #mall rémaining spawn was relensed.
3 h-yunura- observed in 1931 at
Station 2001 (mouth of Paugh's oreek or Paugh's bed), at Station
2002 (Pulpib bed in 1nwer part of Departuental reserve) and at
Station 2003, (Bideford river just below station) are given in a
« report "Hydrography of the Malpeque bay arca. 1I. Data for the
open water of 1930, 1931 and 1932" presented by the writer in
1935, They i rized here from the point of view of
spawning and £ 5y arison with the other data.
The tmpernwr- remained well below the spawning level
(about 20 deg. Cent.) until about June 20, 'On:that date &
temperature above 20 degrees was recorded at the surface at
Station 2001 but not at the other two, ~Spawning teiiperatures may
have ocourred imaediately 'be{ore and after this date, especially

in shallow wator and i the creeks.
¥ Pendrutuxenion Meopud ety fiting beion. 18
degrees on June 29.° It then inorezmed rapidly reaching about 23

dogrees jat the uttace at 2001 ow July 3'emd Thd atton wk e
passing 20 degruun on the following day. On July 8 oysters were
observed spawning vigourously in shallow water nesr the labora-
tory and a general apawning burbt in highly probable at’ this

tiue, apparently with suificiently high temperature in deep water
for ine first time,

After July 4, teuperatures fell slightly again but not
below 20 degrees. From July § 0 10 they again rose sligntly and
from July 10 to 11 very rapidly to a peak of over 27 degrees at
2001 the highost reading of the susmer.

emperatures fell again in the following da;
below 20 degrees at Station 2001 on-July 19 %o 20,  They
£Sse s@nial o over 21 degresh on July 22 and remsined very high
for the rest of the u

TRroughowt sgUBY the" tengeriture remainsd abous, 20
degrees or avove with many minor varintions the wost pronounced
of which was a dip to about 20 degrees in the first five  daye of
e ponth follguedibyin Fiew 4o,ovex23 ddgrees on the

above variations are based on tanpuucuru it oot
4:7005 the, TAgurya 1RALgate simirer Yariations bub ace 56t 4O
compdéte. At Statfon 2002, the most seaward of the threo,
the Bame yarintions are shown but with less range. Thus in early
July the rendings show a more general rise to the peak on July 11
with tle minor pesk about July £ - 3 Hot.so evident.

+ passing
then

(0 puimariie: {ithe dbor, dath’ {ndicate prod
bur to temperatures rising through the 20 degree level
BTl Kaoh shoteeiiin level, nt the following timos.
About June 20, The first passing of 20 degrees in
shallow water but apparently mot in deep water.

e spawning
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“About July 2. A rise from below 15 degrees to above
20. Affecting deap us well as shallow wster by July 4.
out July 1L, A suddan increase from above 20 degrees
447 e poak tlmparntux'e of the year,
it oAy Bbi A Inuzekss fevn Gelew H0 degrsss te
over 21 degreeu followed by a continued rise.
BiiES 3 (9 eyl Borinds’ from acut’ 20 dagzasy

g dag
Settlenant’ of & SR Gugaiis orl ihs Cetiieamntipd
epat include rough motes of the presence or absenee of i
ke g R AT ik g it s G
number of spat obtained on experimental bags of shells placed
Along, tu Ehors ‘almost daily ‘4t GFaut’s otk (wouth of Peugn's
creek) and at the laboratory, and measurements made Auzu-c 12 to
August 14 of spat on the lztter, The total number on th
Sxperinental bfs was. the averagé of xe bags dcuRteain Ootober
when all surviving spat were large enough to be obvious.
measurements were of all the spat on sample shells taken in each
case Trom a nuuber of places in the bag,
0g:ths Dasif ot Bl prananieaghuhif Burst o sHkLloN
water ebout June 20 and an obgervad spawning burst on July 2 the
plegifie o tulky!ou) baw (rindsant sHE1 o Piess, Sommsnned 43 he
beginning of July, Wire bags of shells (wWhich can be i
quickly were o placed in the water until July 14 =
Paugh's creek and July 20. farther down the inlet at ampy.rd
point and Claude Willisms' shore. All of the cultch , placed: along
the shore or on shallow beds received a heavy ge: eaviest
‘being on the bags along the shore at Paugh's oreek.
Examinations of shells showed no set before July 15.
Shells examined then and on tne eighteenth showed that a ve
DEaYy. aot: ocrurFed i Fagh's Dreek on Suly 35 and 16 It fower
at the lnhornory. This is reflected in table III. A few spat
were s tling on the 15.‘05;cx-e now at the laboratory.
mhmtiun £ snells on the 20”showed no spat which had astilel
on thet day, but examinations on the 24”showed & few which
settled in the past two or three days, especially in Paugh'l
creek, Examinations on the 27”showed another heayy set on that
day and immediately previously, much henvier at the laboratory
than ot Paugh's creek. This was the heaviest wet at the
laboratory as wes that of July 16 and 16 at the creek. After
ihat observations were very scanty but, combined with tablesIil,
they show that gome settlement: oogurred-as late as sugust 22.
¥small® spat of tables I and II included all
below 0.5 mm. and consequently do not indicete nccessarily a set
on the date of examination. “hay ure, however, very interesting
in that they oceur even on the first bags put out and in con-
gideravle nurbers.  Thus bags put out at the lyboratory,om July
o 50 ohiaruca about 15" Findt "as many SBat [Counted 1h 0tber)
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o5 thode put out Within a week of examination in August, bub
when examlned they Mad €,5% Vaunll* spat wnich must have settlad
in that week. ~Thus they show & higher proportion of "emall®
spat than the total sets suggest, bearing miui, of course, that
no_sllovance is made for mortality. In view of the fact that
table 111 indicates that-there is a considerable deterioration
in the efficiency of ocultch (highest total sets on bags put out
Juat before heavy sets) the data suggesy m heavy wortality of
8pat as the only explanatior in view. They'do indicate, too,
That, aithough the AFFiolensy decrensed, it was in 1951 still
considerable after many d..y- in“the vater. This is corroborated
by the occurrence 0f heavy sets on shells which were pub out
.on shallow beds in the ﬁ.\-u week of July but on which no set
‘could be found until the 15%

Ssmtsiagittives Wk dertiinly a very heavy et on
July 16 snd 16 especially at Paugl's oreek, and just before July
27 especially at the 1nber:|wx'y. Other peaks are not 80 plainly
EV1‘e’t‘t from the records. Some setd coutinued until late in
ugust.

Discugsion. . The above dats are limited but have value,
especially when considered with date of other years. Some points
of Antezadt g Sumhasiaedalons
of luxrval periods While Bot mcourato or
entirely nanalullve by themselvea the 1931 dﬂLa are i nceord
with a larval period Of about 25 days. Tharc are two canes
Supporting ithie iperiads
Spawning apparently occurred about June 20 when fempers-
tufes multably, hign were o Ried cbrmeibedia
evala. Obmaxvations of bysecs infdhcated im{ted Spawilng then.
hazelans undoUBASdLy: v Yarst Whaey  Bats Angecially 1n Faugh's
creek, on July 15, and 16.
Hetwesn June £5 aml July 3 thore was a rapid increase

iin temperature from below 15 degrees to over 23 degrees. Surface

temperatures rose first. Active spawning was observed near the

Taboratory on July 2 and sxasinntions of oysters.that duy showed

that considerable spawning had ocourred both there and in Grant's
er observations indicated that leos had

98 dnly 29, s

in deeper vm.ax. A heavy et ocour

{mmediately before, especially near the labo: the

cGgureebas RE Sons SO5 an July. B4 - 25 dags AELer tenperctures

below 15 degrees - indicites that for some lurvae ot least the

period in lesk thaniah fays, Buy.only siAghtly avs’ ine henviet

get ocourrad noar the laborstory £b days after active spawiing
s seen

These two instances nre clear. Other iuetances may be
susysoted, eugki £ the epparent {ngrease in wet August 5 and 4
e III) related with the temperoture pemk of July 11, The
an.- norru\mnu the findiugs of Mr. Medeof in leter yours of m
Inzval'yeriod bf ahout, 20 duys

2, Variations im different parts of the inlet. The
data indicate hnt There wae henvy lpnlnf_n Tn The creeks about
June 20 which did not exteud to deeper water.: The sets in bl
III are in general later at the laboratory with the largest s
about July 27 instead of 15 to 16. The figures for Shipyard
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Table 111.
1931

Spat on experimental bags of shells, Bideford river,
.+ Total mumbers of spat on ihe begs in October

Date put ont. Grant!s point t station. Humber.

July 14th 7280 2955 1
16 th 4463 4376 2
174h 4723 5380 3
18th ¥ 3897 5161 4
20th 3316 2417 5
218t 3106 4058 6
22nd 4631 4627 7
23rd 2942 3971 8
24th 4159 5277 9
25th 264z 6657 10
27¢h 2682 4329 1
28th 2557 1499 12
29th 556 2984 13
30th 198 1147 4
31at 346 764 15

Aug.  lst 949 324 16
3rd 1307 623 17
ath 414 535 18
éth 356 241 19
7th 291 318 20
8th 123 282 21
11th 71 164 22
14th None put out 120 23
18th = 13 24
204 . 49 25
Put out July 31st. at Claude Williams! creek 3034
Put out July 31st. at Cooper bed. 1203
Fut out July 3let. at Bmpyud point, 2568
Put out July 3lst at Ellis cove. 1362
Put out July Slsts at MacKay's point 976
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poipt, Cladde Williams® creek and Cooper bed suggeat thst the
set was, on the wiole, even later farther seavard. The later
occurrence of the set farther dowr the imlei is an important
point to be borne in mind in prediction of sets. Fredictions
apply only to limited nrena.
b effictency of culteh. Table 1I1
indicaiss nm:. e o Gonaiderpole decrease i
the efficiency of cultoh within a few days.after thothi bin g
water.. At the laboratory e bags put out on July 25 e
obtained more spat, presumably from the heavy set on July 27‘
than did those put oub a-few days sarlier, .The big total
zats ooeurred-on bags placad in She water dimediately before
<'the heavy sets. Thnis is in socord with the rasults in 1930
when yeriations in tie total sets obtained on bags, at Gianae
%illiams" shore cspecially, olosely paraileled varistions in
$hie nunbor SZ1larvas reidy to settle at theitine ‘the vags were
placed in the wate
But M. Aeqviesse. in stelqipios s aob et initety
ghown Lo be 30 great that bags placed in the water (e.g. at
laboratory July 20 to.23) a few days before heavy sets dfd not
vatch a good paying nusber, Bags pul out as cariy o July
14 at111 obtdined & corsiakzable mimbes T spet just befors
August 12 t6 14.  Tables I aAnd II do nut indicate urua’r.
decrease in efficiency. The change in efficiency is probel
not a simple degreasa’but the efficiency way vary in Both At¥aatiine,
The changes in efficiency also probably differ from place 2
place and. season to season. . Nore information is nesded on
subject and 1t is not possible to explain the cnnrlictxng avsdenc.
above on the aalis of the evidence which ds available
- Spawning gc ‘shown by exanination of o sters, The
linitations of examination Of oyoters as an indlc: i'n'wf' the
xdporkion 0f Apawnink Which Ees Mxen place avé disousded on
page 1, and there is no need to repeat the discussion heres It
18 evident, however, thit to get a clear picture it would be
nécessury to examine oysters frow -a grest variety of situations
and that even then it would be impostible to guége the relativ
importance of spawning burats sccusately, - In 1931 the observations
did not, indicate, for exanple, the relative importence of the
Juue 20" spawning buret.

+ Tne'dats on spawning and settling of spst for
1531, 1 SARIEL] #iyer ‘ave’ Pecordud o comparigon with mors
complete: {nformation avuilable for oihex yerrss: fhe datu uppart
SR ot 08, R IR RIOR | i) Wt s el tisidt (Fo e
in spawning time betw iiferent depths and parte of the inlet,
gaes prenenty sonfiloting it e fouling of oultchs
Sone of ihe gapects of the gemeral problem are discussed in a
very cursory manuers Time did not permit examineticn of the
data intablés I amd.FI in cormection with growth rdtes,

Ellerslie, Bu Bs T
\Maren, 1938,
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