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Hydrographic observations in 1929 mith special 'reference to pH.
A. W. B, Necaler

ot A SauouE e aks: SogStfiar 314l divpraalc di nalivety
in various oyster a n 1989 which include pH records. Other
hydzagraphic. AACALDSCENRG yesr Are MOt gives

The genersl hydrographic data - temperatures and salinitie
are much more meagre for 199 tian for subsequent years, because tn
work of that year was preliminary explorution &nd regular stations
had not been established, The pH data are, however, more extensive
than for subsequent years because it was:believed that. ihey were
less significant than the temperatures and salinities wiich,
therefore, were then given most attention.

The temperatures in 199 were takes with an accurate and
calibrated surface thermometer and with & reversing tuermometer of
As presented: they are con-
hial one degree, beering in mind,

oF eourig; ‘tua¥ tem jeratur ery variabls in small i

no; 665, and periods. 50 that u:no\un toe rencun,s
are accurate must léss accuracy can be attributed to them as
indicetions of temperatures close to them in thue and space.

ulinities were made with a hydrometer calibrated by

testing e salt Water of knom salilties and for which e rough
+_The degree of consisten
of the raading.l, ‘and eon,uxsan with titrations in a few mmees,
indicated that the resdings are significant within about 0.1 per
mille, Here @gain it must be remembered that the actual e
in the imlets studded vary grestly in very short distances so
samyles taken aluost -mulcm-onu.y may show-differences as .n.z
as one per mille, 15 gue in part to variations in seep
springs &nd in part pmb 1y, to disturbsnce of tae Seratirioacion
¥Ii€D Boours; henerties water 1s Sowing; Mte. aihlghly  sheltered
et.

Ttie oA dsturainations vere néde colof{neirioally w
Brom thymol blue, 5 Phenol red and Taymol blues Sm.d.u
e Bibri s Sonih . busFant sotlksebs (Clark and Lubs,
and with the colour charts in WThe Determinations of Hydrogen Ionsh
e

ark, the Beadings
instances to .05 pE i1t is not believed that the method gave
significant estimations closer than 0.1 yH &nd possibly less. Care
was taken, when possible, to check estimations by using more than
one indictor, ~h correction was uads for salt error. Mo correctic
was mede for temperature which causes, in sca water, a decrease of
sbout pE 0,01 pér 16C vise. 43 the temperature ot wilch tie
estimation wes mede was almost invariably within 5eC of the tempera
of tie sapple dm the leh the error from tals source would
usually be less than pH 0.05.

Tie date ave presented below. They bpply principally to
the upper part of Bideford river but some are &.so included for
other parts of the Malpeque bay region and for Hillsborough river,
Savage harbour, and Percival and Eazore rivers.



o B

The ngbeid in brackets Sollonlng the games of Lhe' jlaces
where data were obtained refer to the accoupanying sketch, They w
pnvxsi opAL GEck $Tve o ine teporary stations occupied duris

nary explorations in 1929, Tuey were discontinued ther
Srterand the he stetions oooupled regulariy’ since that time.are alsc
given on the sketch (e.g. Station 2008).



salinity Tempe
[ uille Teg.

Date Lace
July 15 Paughts bed (7<) 19.9
" " 19.8
ELlis! cove £0.5
Ma on's creek 22.3
Paughts creek centre (65-66)
" 2646
Ead of Port Hill wharf £0.3
Cooper bed (Sta. x007)
Bug. 6 - Puuah's eresk - muLh éw) 18.7
ad ( 2—6a)
- mouth (70) 1L
mlanus crnx g i
OPH. u d—di m: E % 5
ud-digger po; L
PN 5565, (b1, 1e
Bug. 7 Ty sur, -ughu creei - head (61) 1
20 Ay Sur. - Seatre (85-66) 1
50 AN Sur. - - ~lower (| L
5 Al Sur. . 2 noum 1
5 Al sur. < Souch {70 17,
s sur. Eiloralte ereek (m 51
00 AM sur. Mud-digger point (. 1
0.05 AM sur. Fred Eaglend poun. é‘") 1
0.05 AM Sur. 1
10.25 AM Sur. su. zooa (al) 1
Aug. 13 10.25 AM LR Sur. ugh's creek cenu'e (e7) &L
3.28 PM & Sur. =
Bot.st 28
5.0 P} sur. &
8.15 PU 3R Sur. &2
10.55 P §R:  Sur. E
Aug. 147 1.5 AN Sur. " £
3.18 MM HF ' Sur. " P
5.05 F . Surs " 2z
6,35 AM §F  Sure . " 21
8.50°AM  {F  Sur. n 22
Aug. 13 9.45 AM_ 1R  Sur. suuon 008 (81) 20
Bot. 19,
1£.00 noondR  Sur. " » 2L
Bote " " 18
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Station 2008 (81)

Peughts creek centre (65-66)
"

" head ' '(61)
Grant!s creek

Paugi's creek hoad (6L

ceatre (67)

.
© Paugh's Led (72)
3

Station %008 (81)
h

Paughts creek middle (67)
"

Grantts creek
Paughts Lea (72)
.

Station k003 (81)
b

Paughts creek - fresh water
w o - ceatre (67)
" w

oL lied. (61)
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Clear, coo
W.winde

Cleear,cool
frost on
previous
night.

Very heavy
rain 0ct.3

9. Octed-
8. wind.




Date Time Tide Depth Place
Oct. 4 11.30 & E Bot. Pauights. creek head (6z-65)  6.55 0.9
11.40 A H Sur. » bed (7x) 7,05 5.l
Bot.6t n n 8.06 4.0
8.00 P H sur. " " (72) 7.25 469
nn.'lp n 8.1 kked
4.25 PM B Stakton 2005 (e1) S.10 24,8

On October 4 all surface nnpln m Paughts creek very red, others cleu‘.

Malpeque bay nntul._

June £7 oo PM - §F Brldge over Nebraska creek 8.6 k7.7
28 1,50 P Malpeque wharfl 8.6 7.6
g, 8 1.20 Pu F Curtain Islend ved & £6.8
Boub 28,5
2.00 P F Reef bed, near Curtain Is. 8.85 28.1
" 8.4 £8.8
3.20 Pit 0ff Princetown 8o4 1 E7.9
" 8.85 27.9
4.20 P¥ S Mouth of Bideford river. 8.4 ' 28.5
Sept. 16  7.05 AM A off llncnasbsr cape B.k  z6lb
8.8 8.4
7.40 AU OFf Rem ISL 8.2 8.5
8.30 AM surs - Just i.n:i\ie llly.quo hlr 8.8 x5.5
¥ Bot.z4t 8.2 8.7
10.15 au Sur. 4.5 miles IIHE lalpeque l.ixht 8.8 k8.6
Bot. 7t 8.1 80.4
10.45 A Sur. 10 & B.k  kE.E
Bot.o6! ) * 8.0  50.8

Percival and knmore rivers. “ v
July 28 _ 10.15 AN HR = Sur. Ded aear Kossy polnt 8.7 8lik
6.00 Bl L sur. o 8.5 @87
11.00 AM -H Sur. Balleats bridge 8. | 5.8
Bot.lov Ba2 . £9.0

1...0 Pl L sur. 8.4

3P sur. Bridge over Baunuls creek 8.4 £9.9
hug. 8 2 00 PI iy Sur. Ballem's bri B.45 £8.7
“ * ‘Bot. Hil 8.85 9.0
8,56 B H Sur. ; fieKiets shore, outer station 8.55 0.1
. 58" Pt 4 " 8.4 29,8
Te55 P L sur. . ¥ 8.75 9.6

Bot. 4 " " 8,55 30.0

Warm, cles



Dat Tige ide Depth ~RBlace 2. 2Ce
dug. B 3.05 PM B sur. Ei§ts stove, daner station 8.55 1.0
Aug. 21 £.45'PH LF < n uter station 8.4 20.a
Bot.4t © 19.9
£.20 PE LF | Sur. " cdge of Stord 8.5 2.3
Aug. 28 810 o sur, " inrer station 8.6 20.4
8 2.5 sur. n edge of shore 8.85 6.4
sept. 9 b33 Pl LR Bur. n o over 8.4 26.2
LR sur. " outer stationt 19.6
2.5) Pu Hot.at 19.5
5.10 PM LR o U uiddle o peroival e 19,8
Bot.10¢ " £ 19.8
Sept. 201 .00 P IF ur. Ballents axmge 4 7.25 1 15.0 ' Heavy rai
5445 PM  3F Sur. McKiels mra, Sd..e 08 shore 8.z & 15.0 Sept.l7-1!
4.05 PU 3F  sure outen susbion 8.3 16,0
Bot.45! =3 16.0
4.18 Py “Sur. Madte ot percival Sivir 8.3 16.1
Bot. 11t 8.5 16.1
Hillsborough river. i y {
Oct. 8 9.00 &K 'L ur . Mt. Stewert, ‘above bridge . 8.1 .5
Bot.6! = " 8,05 il.5
9.20 A L BOt. 5 n below bridge 8.0 1.8
2.20 PM H " " 8.0 15.4
3 Bot.13v " 8.05 1zl
10.50 Am LR Seotenfort whar. 8.05
5.45 P¥. HF . Sur. 815 iz.5
Bot.8! Gk 1.4
4:85 PM HF | Bot,107 . Wharf Jun above 1sland 8.2 1.4
5.85'PM HF Bot.2l! Hfllsborough bridge B 1.8
Bayas harbour.
Oct., "9 10.80 4M. #R  Sur. . UW of Canavoy island. 8.2 ' 28.5 10.6
11.50 4  &/3R Sur. ‘above Canavoy bridge 8.15 6.3



P

ussion. The pH of sea water from the’open ocean Is
from 8.1 to Harvey: "Biological Chemistry and Puysics
of Ses Water) ervations sbove for the entrance to Malpeque
bay and outside water (p.5) sre in that nelghbourhood, The data
do, however, show a wide variation - from about 7 to almost 8.

The data are obviously not sufficient to separate the variows
factors res.onsidle for the variations but it may be worth while
to mention some of

1. Fresh water, Tie pi is influénced apparestly by
the fresh water flouin‘ into the inlet. Thus in Bideford river
end in Percivel and Enmore rivers the H was always founa to be
below 8.0 when the selinity was velow er wille and there is
some positive correlation between pH and .nfmi:y. It appears to
be lf.!'ong st at low levels of salinity and, although the

ation sppears significent, there 1s & great variation of the
pH of waters of the seue salinity.  In these inlets the fresh
U Baier 1 obtalned.17on land of siatler mAture sad close proxiaity.
& samyle of fresh water uo'ini into Paugh!s creek was Lound. to
heve @ pil below 7 (p.4). In fiillsborough iver, o the otier hind,
higher p was found amples of quite low salinity
Frird e SRkt e romn Wetes nay be of a different pH.

2. plant growth, Active photosynthesis raises pH by
lowering the amount of COp in the water and, consequeatly, .he
concentration of hydrab ons in equilibriua. In enclosed sea-
water, such 28 u.do #0018, with sun-light on a high concentration
of ,)1 ants the hay be above 9.0, Excess of respiration avar
photosythesis Faih Tosraiaos pH.  Our data do not suffice
Ehow the OperALAON L ARi8'Tactor But LY L6 provebly res,mnsiole for
Yery high pH dnlgode dnstances in the smumers Veris

e concentration of the ,lents and in the light are doubtioss
responsible for the wide varlation in pH to some degree at least.

3, Temperature,  This had been mentioned &bove. pi
decrenses about 9,01 Coriunchi vise fu thagarghre of 1eC. 1tis
¥ould aocount for & variation of ouly aout 0.1 in i in the date
presented which include a temperature range of aout 14 degres
(omitting the deep water outside Malpeque hay, ps5).
therefore, a relatively unimportant factor.

The data are presented here prircipa.ly for record as
the qﬂecc of the pH on the various stages of the oysterts life
hi. 'y has not been analyzed, It might be emntioned, however,
that Prytheron (Do8e s Dacy 1054 - STnvestisation of tae phyalcal
conditions controiling the spawning of oysters and the occurrence,
distribution and setting of oyster larvae ln Milford Harbour M)
o spawning took place only when the pH Was 7.5 or more
(exceptionally 7.6) 3n oysters in trays alchotgh ignd
temperatures beourred Wiih 1ower phe  If bhls finding s oy Heable
to our condniona PH uight determine the tine of span
the creeks at the head of Bideford river.,. There tue pH was uf!‘.ﬂn
found below 7.8 while farther down the inlet such low pi Tesdings
were inf Furher investigstion of this factor ls neededs

Ellerslie, PsEsle, ~
March 1, 1988.
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