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Fig. 1. Diurnal changes of some hydrological conditions (water
temperature @, chlorinity O, dissolved oxygen [] and pH [fJ) in three
small tide pools (a: Pool B-1, b: Pool B-5, c: Pool C-1) and coastal sea
water (d) at spring tide in summer {21-22/VII ’51). The periods during
which the pool is submerged are blackened and the changes in these
periods are shown by the line i1,

(2)

NI | -El ectronic Library Service



The Zool ogi cal Society of Japan

FRFn 28 4 (1953) 10 A i D oEREER TS 1. 331

RUERRRBARVIC VT 1 B Bl LB REYS 1 i, EFAFRCIIE o boly
BEEZOEHT 8L O R L L OKERNREOEHIREERBAR LE LB O8I ERT. BT
NN D TERICO S & : -
a) HERFER—RGEKOBERFITE R 100 9 g cEHeCE L Mg kb o
AVERET ORI HEHRERKIC L SR 130~90 24 ©FE B B IBRTERR S b b, Bl ©
(R OEANEICERICIEHE D O, FHETERRCEN SO L EE M OB ERITE L IEML
CEEER L2 b BRHIBICRACEZE T 503 L OB ECHD L (RS BOo 2 bl E Citidhik b o
HET2RTe RVEMOBUCEHCIE 5~Tcc/l/hr ORI B UL v % M TR tRhc
%ﬁ@bﬁﬁﬁtﬁF%05Hfﬁ%ﬁ%m@&ﬁ%ﬁLﬁ%@ﬂ%k%ﬁ%MLmubéo1015&%
BhOBRRTERIIC T S COBMB o E T h BaUE 2 00, FIITRKE, B/ME FhiczlET om

Table 1. Ranges of diurnal changes in hydrological condition at spring tide in summer
(Pool B-1, B-5, C-1 and coastal sea water).

Pool Maximum Minimum . Maximum diurnal fluctuation
B-1 | 16.70 {395)  0.94 (18) . 16.64 -
D g B-5 16.13 (376} 0.63 (12) ’ 15.50
issolved oxygen
ccll (%) © C-1 | 1218 (284) 060 {12) 11.31
S. W.| 7.8 (146}  3.50 (78) 2.82
B-1 9.8 8.0 : 1.7
pH B-5 9.8 8.0 1.8
C-1 9.1 8.0 1.0
S, W. 8.6 8.4 0.2
B-1 36.5 21.4% 12.6
Water temperature B-5 38.5 " 21.4% 13.6
°C C-1 36.3 21 4% : 11.6
S, W, 28.2 21.4 4,2
B-1 19.54 15.87% 1.68
o B-5 19.96 15.87* 2.321
Ch"’?,““‘ty c-1 19.07 15.87* 1.22
S. W. 18.82 15.85 1.88

* These were obtained during the period in which the pools were submerged,
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Fig. 2. Diurnal changes of hydrological conditi'ns at neap . 2

tide in summer (Pool B-5, 26-27/VII ’51).
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Fig. 3. Seasonal variation of diurnal changes of hydrological
conditions at spring tide (Pool C-1). a: 27-28/I ’48, b:24-25/IV 48,
c: 8-9,VIII ’48, d: 21-22{X 48,
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Résumé

Ecological Studies on Tide Pools I. Diurnal Changes and Their Seasonal
Variations in Hydrological Conditions

Shigeru Ouasa
Department of Biology, Tokyo Metropolitan University

Some hydrological conditions {water temperature, dissolved 6xygen and pH) of tide pools
were studied especially on their diurnal changes. Observations throughout the day were made on
threg small pools as well as coastal sea water near Misaki Marine Biological Station, mainly at
spring tide.

At spring tide in summer, diurnal changes of hydrological conditions are very extensive.
Water temperature reaches 36-38°C in the daytime, though it remains 23-25°C at night.
Chlorinity increases linearly during the ebb but the increase is within 294 in most cases. The

} maximum of dissolved oxygen in the daytime is 12-17 cc/l {300-400 25} and minimum is 0.6-1.0 cc/1
{10-20 g3} at night. Diurnal change of pH is betwéen 9.8 and 8.0. In coastal sea water these
changes are much smaller.

At neap tide, the diurnal changes are generally sligther than at spring tide. However, in
tide pools in higher zone the hydrological conditions can change considerably during some period
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when they are submerged only once a day.
Although these diurnal changes remain more or less throughout the year, they vary -in details

624 108

by seasons. Generally speaking, the range of diurnal changes is the largest in summer, next in

spring and autumn, and thie smallest -in winter, as regards chlorinity, dissolved oxygen and pH.

Water temperature fluctuates extensively season by season {maximum about 40°C in summer,

minimum below 5°C in winter) but the extent of diurnal change is 10-15°C at any season.

Considering the above data, animals and plants in tide pools can be said to be exposed to

severe environmental conditions. In regard to the hydrological changes mentioned above, the

following may be considered as the limiting factor on the lives in tide pools: high temperature

(nearly 40°C} in the daytime of summer, low temperature (below 5°C)} at night of winter and

reduction of dissolved oxygen in summer night.
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