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Hydrogra"hic~ 1!!~ -llh special~ .!2l!!1.

A• • d. eedler

This report brin s together the hydrogra"hic datu collecte
in various oyster areas in 1929 which inc~u e pH r cords. Other
hydrographic data oi' that year are not llliven.

The gl3ner£.l hydrol;raphic atb - te.:ltierature ana salinitie
are much more eagl'e for 19l::9 than for subsequent years, beca se tr.
work of that year liaS i'reli.:dnary expJ.ort.tion ana re ullir stb.tions
had not been establi hed. The pH data are, however, ore extensive
than for subsequent ye rs because it was believed thut "ney were
less significant than the tem eratures and salinities 'IIldch,
therefore, "ere then given most a.ttention.

The tempelatures in 1929 were takell with an c.ccur.. te &lId
calibrated surface thermometer and with a rever inf, therllioUJeter of
the usual Negretti Imd ambra type. A pl'e:>ented th yare con­
sidered reliable to wi t;dn tenth of one degree, bearinlf, in lDind,
of course, that tem.. er tures are very v&.ri ..ble in s c...Ll inlets
within short distances and periods so t at ulthough tne reG.d!nlf,s
are ccurate ust less accurc.cy can be ttributed to them ~s

in ications of temperatures close to tlla in tinJe a.na splice.

Tne salinities' ere made with a hy ...rometer calibrate", by
testi, in salt water of known salinities lUI for hich rough
temperature correction had. been developed. The debree of consisten
of the readinll:s, and com, arison with titrt.tions in li fa in::tances,
indicated that the ret-dings are significant within ubout 0.1 per
mille. Here again it must be remembered that "tue actual salinitie
in the inlets stud.ied vary gre",tly in vel'y short distWlces so that
sam"les taKen almost si....ultaneously may show diilerences as i!.reat
as one per lie. This 'i" due in part to variations in seepage d
springs and in part, probably, to dist'lrbance of the strlhification
which occurs where fresh water is flowing into a highly .;helter d
inlet.

Tne pH det1;lrminations were lJlc.de colorimetrically using
Brom thymol blue, Cresol red, Phenol red a.ud Tny 01 blue. S&.mtiJ.es
were compared with a series of buffer solutions (Clark b.lld Lubs)
and with the colour charts in "T e Determin..tions of Hy rogen Ions"
by W. )(. Cll>.r.il:. Wnile t e eeudi.rsa are given below in some
instances to .05 "Ii it is not believed thb.t tne method ave
signlglcant estimations closer than 0.1 pH ana possibly less. CC.re
was taken, \'ihen yossible, to check estimations b using more than
one indicator. A correction w..s ....ade for s ...it error. No correctio
was m de for te per",ture wi.ich c uses, in ..e... water, a aecre.,se of
about H 0.01 per leC 11se. As the temperature l.t whicn the
estlm..tion VI",S made was almost invariably within b·C of the temjJera
pf tUe 18lJ..~e iIlm the sea the errol' from tni::> source would
usually be less tHan Ai 0.05.

The data are present d below. 'rney a"ply princijJally to
t e upper ",art of Bi eford river but SOJ1e are c.lso incluacd for
other arts of the aipeque bay region and for Hilisboroug river,
S 'Va6e h rbour, and Percival and Ell::.ore river....



The nUlllbers in brackets Bollowing the names of the plhces
where data were obtained refer to the acco panying sketch. They
provision"l nUlllbers given to the te on.ry stations occupied durin
the preliminary explorations in 19<:9. Tney were discontinued ther

:i;:~ ~\~~es~;~;;on(e~~:uP~~~tr~~u~o~~}.ince that time are hlsa



Sa.L1ni ty Temp.
~ .~ Tide~ ~ ..Illi l / ~dlle ~

July 15 10.40 All iR Sur. Paui,h's bed (7",) 7:4- 29.1 19.9
Bot.7j'. 0 II. 7.4 i::::J.l 19.8

1l:30AM H Sur. Ellis' cove 7.7 109.:' . ~0.5
1:",0 Pll H Sur. }(dcKinnon':; creek 7.",5 <:&.0 2l::.3
1:40 P1l HF Sur. P"ugh's'creek centr'e (65-66) 71. :::d.3

<:3.6Bot.",' " '7.6
S:15?1L Bur. Ead of POI'L Hill v.hl-rf 0.;:'5 2:1.0 ~O.6

Aug. 6
5:30 P:.l Sur. cootieI' bed (sta. ,,007) b.l:: 109.4

oll:45 PI!. L Sur. ,. P"ugh's creek - llioUl.h (69) 7.4 27.8 18.7
3:45 Pll L Sur. 'II II - head (61o-0.:.) 7.1 2l::.0

19.,;;6:45 PM L Sur. II II _ L:outh (70) 7.1 £7.6
4:00 PAi L SUI'. Ellerslie creek - (8,*) 7.3 26.0 <:O.l::
4:20 PM L Sur.

~~~~a~~;~~o~~~ ~~~5 ~:~ ~~:~
100.:::

4:30PM L Sur. .L8.3
4.40 PK L Sur. Sta. ;;003 (81) 7.4 108.8 18.0

Aug. 7 9.10A){ Jl. Sur. Paugh's creek - head (61) 7.3 26.8 17.8
g:~O All H Sur. II II - centre (65-66)7.6 ",4.0 17.0
9.30.AM H Sur. , a a -lower (67) 7.);:5 27.4 17.4
9.35 AM H Sur. . ': . :: ,.: ~~~~~ ~~~~ ~:~5 ~~:~

17.6
9.65 All H Sur. 17.3
9.50 All ,H Sur. Ellerslie cieek (CJ4) 8~05 27.0 16.8

10.00 All H Sur. Mud-digger point (14) 7.4 l::9.0 17.5
10.05 Ali 's: Sur. Fred. Engluud .!Joint CU;;;) 8.05 ::'tl.O 17.0
10.05 All H Sur. - a a bed (83) e.o :::8.8 17.4
10.25 All H Sur. . Sta~ 2003 (81) 7.13 28.8 ,17.4

Aug. 13 10.;;5 All LR sur. Paugh's creek centre (67) 7.9 loG.8 21.6
3.:'8 Plo! ~ Sur. ' a. " II , 0.15 107.7 ;;;3.8

5.02 P.lI t,
Bot.3'

.: II
tl.4 ;"7.~ ::'3.2

Sur. u.1S :::7•• ;;3.5

1~:;~ ~{~
Sur. a' l:l.15h7.4 ;;;3.0
Sur. 6.15 ~7.2 22.6

Aug. 14 1.l::5 All "'H Sur.
a" 'a

' d.l 27.4 ~~.4

3.18 All HF" ·Sur. " <l.1 <:.7.6 12.G.2
5.05 AM jF Sur.,

~ a n • a
d.l0 '(;.7.7 21o.0

0.33 A){ ;F Sur. b.o 27.6 21.7
8.50 All iF Sur. ,a· a. 8.35 105.7 22.1

Aug. 13 9.45 A){ LR Sur. Station 10003 (81) !l.0·' ;::8.6 ",0.5
Bot. 8.1 29.0 19.5

1'(;..00 no ntR Sur. a· 8.0 29.0 21.2
Bot. ~ . n !l.1 ,9.0 16.9



nyU..I:VboLG}1.U..l.C Ua.l,oa., .J..v,::,i,J. ,\.tv.u. ........u.u....a••.•

Temp.
~ ~ .I1!:!2 lli!E1h ".~ Jili. Saliuity ~

/ mille

Aug. 13 1.20 PlI: tR Sur. station ~003 (81) 8.05 <::8.5 BO.6
Bot. 8.0 ,,9.0 19.5

3.55 PM ilF Sur. 8.0 ::09.0 H.6
Bot. 8.G l:.6.8 19.5
Sur. 8.1 <:9.1 l:.1.4
Bot. /J.", "u.S 1::1.6

7.55 PI( llR Sur. 0.05 ;';9.0 ",1.9
Bot. 7.8 £9.1 l::0.;'

11.15 PM }it' Sur. : b.O B9.3 H.O
Bot. d.OS 19.3

Aug. 14 12.16 AM H Sur. 0.1 L~.l d.O
Bot.

=

8.l:: 28.8 20.4
::'.50 AM HF Sur. 8.15 l:.t:l.5 ::'0.9

Bot. d.l l::9.1 l:.0.1
4.40 AM aF Sur. : 8.0 ::'8.8 ..0.9

7.0S AM' iF:, Bot. 7.7' 28.8 20.4
Sur.

• n
t:l.~ l:.8.0 100.9

Bot. S.l :::i3.1 <:0.4
Aug. 26 11.00 All HF Sur. PauGh'S, creek centre (65-66) 7.8 107.6 19.8 Clear, coo,

12.00 M HF Sur. 7.0 :07.4 :::0.6 W.wind.
12.l::0 P:: HF Sur. n head (61) 7.2 16.S 22.5
1:::.45 PM HF Sur. Grant's creek , 7.4 25.6 19.5

Sept. 12 10.50 AM" Sur. puugh's creek hC6.d (61) 7.65 10.4 .00.0 Clear, cool
10.55 AM Sur. -, n centre (67) 8.0 ;.ti.2 18.0 fI'ost on

Bot.",'
Pa\l6h"s bed (7<::)

d.O ::'6.9 18.0 "revious
11.30 ~, SUI'. a.l ::'7.0 16.9 night.

Bot.6' d.15 l:.7.2 16.9
11.55 AlA Sur. Station ,,003 (131) 0.1t> 27.7 17.8

Bot. 8.15 ...7.6 17.1
3.40 P'Jil Sur. Paugh's, creek .nidd1e (67) 8.05 l::6.3 19.8

Bot.3'
Grantis creek

0.1 ,,7.0
4.l:.l:; PM Sur. 7.7 ::'4.1 l:.0.4
5.15 PM Sur. Pac1(1;h'.:; Le~ (7<:) b.15 l:;7.i:i· 18.2

Bot.7' 8.15 :::7.::: 18.:0
5.40 PM Sur. Statiou ...006 (81) 0.1::> ,,7.6 17.7

Bot. 8.l:: l::7.6 ' 16.4
Oct. 4 11.00 AM H paugh's cr,eeK - fresh water fJ.7 Very heavy

10.50 All H Sur. - centre (67) 7."'- 2.7 13.9 rain Oct.3
Bot. 7.05 6.8 13.9 Oct.4-

• 2.45 l!II Sur. - head (61) , S.l:; 0.0 16.0 S...ind.



1:504
13.1

-;CJ.

1::'.4
14.0

14.1

11.30 AJ.(
11.40

~Date Tide ~. Place - ~ lill:- [mil; -.
Bot. . .P&.ugh's creek head (6",-6;,) 6.50 0.9
Sur. n bed (7£) . 7.00 5.1
Bot.6' n n 8.05 ",4.0

3.00 PM H Sur. "." (7..) . 7.~5 b.9
. Bot.7,t,,,.,, 8.1 ~l:;.5

4.25 PM H· Sur. Station ",003 (tl1) u.1 -£04.5
~. Bot. n ti.3 ,5.8

On October 4 all surface s&,U;p1es in Puugh'" creeK very red, others c1e&.r.

Warill., cle~a.8
22.6
ld.li.
la.O
18.1
18.0
16.7
.i.6.7
17.7
16.8
16.8
17.0
16.0
15.9
1:.>.9

7.9
15.9

5.1

..7.7
L7.6
~tJ.3

:<.8.5
28.1
~a.8
::;7.:>
..7.9
28.5
"'tlj.b
2b.4
..8.5
",<.>.5
~8.7

"'S.b
30.4
:';8.6
"O.b

8.6
tl.6
8.4
d.";'b
8.35
8.4

.4
5

8::'
0.2
8.2
0.2
8.:':

4.5 miles NNE l.1alpeque 11"611£'8.:':
d.1
B.::
8.0

Bridge over NebraSKa creek
Ilalpeque whurf
curtaln/slUld ted

Reef be~, near curtain IS.

orr Princetoll'n

Uouth.of llidefo!'d river.
orr Winche;t.er ca...e

orr Ram Isl=d
Just insid:;."alpeque. b!l.r

.sur.
Sur.
oit:r.
Bot. 6'
Sur.
Bot.l::O'
Sur.
Bot. 65'
:::;ur.
::>ur.
Bot.25'
Sur~

'Zur~

Bot.24'
Sur.
Bot.7io'
Sur.
Bot.96'

10.4& A

3.20 P.

4.20 P_
sept. 16 7:05 A:l

7.40 All
8.30 A!lI

10.15 AJ.f

a1veque oay' general.
June 27 3.ioel Piol ~F

28 1.30 PM
Aug. 9 1.20 P~l ,F

2.00 Piol F

B:r1dge over Beaton's creek ti.4 29.9
BaHem's bridge 8.45' Z8.7

" 8;;;5 ..9;0
c~ie':; shore,. outer sta.tion d.b5 30.1

n 8.4 29.8
n 8.75 ,,9.6

d.55 30.0

Percival and J::nmore rivers.
July;;;3 10.15 AM HR St:r.

6.00 PM. L Gur.
U.OO Ali' H Sur.

• Bot.10'
7.30 pJl L Sur.
4.30 P!l. jF Sur.

Aug. 8 2.00 Pit H Sur.
.' ~ Bol;.

3.55 P),l H Sur.
Bot.o",

7.55 PM L 'Sur.
Bot.

llsd ne:..r.l[~ssy .t>Olct

Balle;:;<'.> b~idte

l.io
"'0.7

8.2 ...5.8
e.~ L9.0

1.0.7
:';3.0
~O.8

"4.,,
'~5.9

~o.~
1tl".6
:::1.4
~0.4



~- -- Tlfue--.!lli ~- - - place ..iL!.!. / !Iille -~

Aug. 8 3.05 P. H ~ur. loIcKile's shore, inner station u.55 .:>0.0 ..1.0
Aug. 21 2.45 PM LF Sur. outer sthtion ,8.4 :::9.9 :::0.1

, Bot.4', II .' 8.45 29.9,. 19.9
2.20 Pill LF Sur. II " edbe of shor4 8.5 :::9.8 a.3

Aug. 286.10 PJI iR Sur. "' inner station ~.6 :::9.4 :<'0.4
2.50 PM;tR Sur. e'~t:e of Ahore 8.85 30.4 :'6.4

Se.,t. 9 Z.30 P'Il Lil :iur. If over <3.4 1.9.6 ':::6.2
LR Sur. II outer stl:ttionn ,9.8 19.6

2.5. Pll !Jot.':>' II , II .. ':3.7 19.5
6.10 PM LR Sur. Middle of Percivul river II ;'9.7 19~6

Bot.10' n ::'9.7 1':3.6
sept. ,::'0 3.00 Plo: 1F sur.,' Ballem's bridge - ,7:25 18.8 15.0 HeClVY raii

5.45 PM !iF ::iUI'. UcK!e' .. sll?r", ed;:.e oJ) shore d • .: ic.O.<: 15.0 Sept.17-li
4.05 PM j-F sur. n outer st,:tion 8.3 ::.8." '16.0

Eot.4:t' II _ II 8.6 ;';8.3 16.0
4.18 P:.I 'Sur. llidd1e of Percival. river 8.3 );;8.3 lti.1

Bot. 11' 8.6 Le.6 16.1

Hillsborough river. _
Oct., 8 9:00 Mol 1 Sur. lIt. -Btel\'~rt, ,above bx'i<lGe 8.1, 1:::'3 ll.5

Bot.6' - n 8.05 1);;.6 li.5
9.10 AM L Bot.5' beloi: bl'idGe 8.0 12.9 11.8
~.20 PM H Sur. 8.0 1.5.3 13.4

Bot.13' 8.05 16.5 -'1~.1

10.;:'0 Am LR Sur. Jcotchfort wharf. 8.0b 19.5
3.45 PM HF' Sur. 8.15 22.0 1;';.5

4.35 PM HF . ~~t~~, Wharf Just above isl"nd ~:~ ~t:~ i~::
5.i5 PM HF Bot.':l' Hillsborough brld&e 8.l:. ko9.1 12.8

savage harbour. '
Oct. 9 10.60 ~ 2'R Sur.: • 'rj" of Canavoy island. d.ko :::8.5

11.30 JJd 43R Sur. above Canavoy bridge 8.15 ':6.3



from 8.1 toI2~~§u(~:on: H::ey~ ~~i~i~g~~;irCh~~fs~~;~~np~e~/s
of Sea water) b.!ld observ tion above for the ent;rance to al.pe"ue

~~~ ~~e~~;:i~~o:a~e~ia~'elr~~~i~~:~;o~e;~~~~~h~~Q~~~~~~ta
The data are obviously not sufficient to separate the various
factors res,onsible for tl,e variations but it may be 1I0rtn 'hi1e
to mention some of them.

1. Fresh wEJ.ter. The »H is influenced apparently by
the fresh water t'loling into the inlet. ThUS in Bidefol' river
and in Percival. and Enmore rivers the pH wa::, always founa to be
below 8.0 when the s linity was ... elo\\ ~lo.b »el' alille and tnere Is
some !,ositive correlb.tion between pH and salinity. It a»"eaL':;, to
be stronge"t at low levels of salinity and, 'ltho1Jli,h the
cuJ:relat';'on appears significant, there i::, ... gre",t variation of the
pH of waters of t e sc.....e sa.l.in! ty. In the::,e .;. lets tl.e fre::,h

a er 1s obtained from land of similar nature and c10 e »ron ty.
A sam 1e of fresh l.ter flowing into P Ubh'S creek was lound to
have a pH below 7 (.,...4). In Hillsborough river, on t otner hund,
higher .,H "as foUnd in several s i>les of qui ~e .1.011 salini ty
and it is suglieated thlit the fresh ....ater m y iJe of different ...11.

2. P.l.ant .;rowtn. ctive photosynthesis rai:;es pH by

~~~~~~~~a~r~n~~~Q~~u~~O~l~ee~~Ii~b~I~.co~~e~~~~S~d s~:-
water, such as tide ools, with sun-li ht on .. high concentr tion
of lants the ",H .nay be above 3.0. Excess of respir tion over
photosythesis tends to reduce pH. Our data do not suffice to
show the o,Jeru.tio.l of this factor llut it. is "robt-b1y r s,;onsible for
very high pH in so e inst&1'lces in the summer. V..riations in
the concenJ;ration of the l(.nts and in the lie;ht are doubtless
responsible for the wide v riat_on in pH to some de ree at leas'.

3. Temperature. This had been mentionee above. pH
decreasea about 0.01 for each rise in te.uperature of 1°C. This
would account for a variation of only 6.vout 0.1 in "H in the data
resented which inclUde a temperature ran"e of r..bout 14 decrees

(omitting t;he deep water outside J4;,.l.,>eque b j', ».5). It is,
therefore, a rc1 tively unimportant factor.

The dll a are presented here pri"cipa_ly for record as
the effect of the pH on the variou.; stalies of the oyster's life
his-tory h&s not been analyzed. It m.il;ht be erontioned, however,
that Prytherch (O.S.B.F. Doc. 1054 - "Investie;ation of tne physical
conditions controlling the spawning of oysters and the occurrence,
distribution l"na setting of oyster .larvb.e in :lilfora Hurbour n)
found that spawning took place only when the lJH w..s 7.8 or ore
(exce t10nally 7.6) !In oys.ers in trays although ilgh"r
temperatures occurred w_ th lower pH. If this finding I::, IIp_ licab1e
to our conditions pH . ight determine the ti41e of spawning in
the creeks 6.:1: the head of Bideford river. There the pH was of tan
found below 7.8 bile farther down the inlet such low "H readintis
were infrequent. Fur h er investil!. tion of this factor i nee d.

Ellerslie, P.E.I.,
Kl1rch 1, 19<?8.
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