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5% B, B; B EEEME &ML,

FE AT APMHHE 18 A aE 10 Bhaiil, E—E2 hiEod hEb
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BB MAEI R A RIS R EMEB AT, W TIRFIXME, RMITaBbakn
R BB A BRI M RURR, MY LT, BEEREFHRMET T, &
FMEAE S A R B L RBMOKT RN LT 52 MRREEREP, #5
2RO
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A RIBH AR IBP R ERKIED, WE R R AR KR E, pH i, S, 3hE, KEE
B ABREREBT RN BEESER T

KAy pH i, AILEERIE, AERYE Buch f Nynis AIEE3R R B W IESGE™,
FHHEIRASE/K B pH fE

WEKAEEE , ¥ Knoudsen RIIEDY, B I AFRHEIS /K B A Be AR HENE K 1960 k5%
#) (Cl%019.396), HYZAIERIREE HILEF, WKNBEERER=ZSRKHENRAK, N
wWRARERE,

BEERTEETHSVWEZSEBESTAIEE, HEEREAEESBEENE, XTRE
BE AR BT FII0 B, I RS AR, Biebl JRUE I B B AR I S RIROR AOME /K b 24
/R, BERERZBEETIEEY), X058 ST B 8 R &Mk, 14
A SRR K H e, FRESRE S, IR AESE ASRS HiE R,
LI BEEATRE . ARI—AREERE, HFE ST 0T BERE RSV I R B 7
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IEM) Bamerep #3300 Epmaxos FHELZAFRI, 5 H IR MKE &,

ARG R P AL FBFIE S R RISERRIE KB B IR L L, X BB AR EETAN
RSB B EEAIEE , A BT B T o teKER B I bRME, 2 ZoBell'D) B A ERHI
0.50, 0.75, 1.00, 1.25 f1 1.50 f5M A T¥E/K, RERH B B 10 B A A0 R (R Ik B padig 7K b
KSR, R KB, 70 DR SRS R B F1 A AR R RNE 3 R K ek A9 96 A1
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B LSRN BEKIEI T, 58 B AR A AR RIER , 2R 5 T B SeER B e
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THYA R BB IR N P R, EBRIRAE &1 A A A E B R A B E K h
WRREE, HRARNIERERHEMNEERTBIEKEE RN 40%, X H LT HKH
BAFEGEZAL,RIETRE RS EBE R R AN, FN, B 6 g & L Bl
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FrIc iz 5 5k [7) R ot R o T B b 2 1 A S e
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BRHTH 500 BIFFEFETOHETRME, BMRTBAEK 60 ERE 40 EXE
30 BRI BKAED , URFHEERE, METIIE £0.2—0.8°C WTERE, HITHE
MBI 625 K 1126 Aefti, SEERISRRTRBIIRE o BN N 1—2 Ao H Winkler J5
Bl ENBREETIHEEREN), £ NEEZHOBRENT 1%,

Rk, E R E BB B RAE R 8 CO, B [AAEMIB R T R IR, A
BF/NN , RIFIE TAEE 10 A 4 B 3T, XN IRBE, BB BRI T A,
Wk BEMBE 5 . 1L KFE B i R TR BF I I 8%, IRFKIR 30 & 0.2°Co  LUBHPT MY
Wattenberg 5k IHLEH B, 7] A0 9 BE 1B BE 1 pHL fEAAZE 1L, ARYE Buch 89 CO; AR
[7) . Be iR Be Mg /K e S — SRR 2k Ky IS 8RR 4 K, LA Buch (UEREETE
AR TR Kb B AR RS K, BHELINEREEBEERD 2CO, MM,

FESCER DI , oo TR 2 A R 8 E TIT ELAT 2 A T4 S (N 390, By DA SC B il (964 R T
KB TP ek 2 TR [R) AT 18 o A i AR TR , K/ — B i BRIk , AGE Hoge 1~
[FIRLE A B ERR R MK & &, RIFFRAER S04 1E A RALERF—A BRI TR T
KA~ EGR, DMERBIR RE/KEBEXN W, M ARETE, THAbM LR
2%, AN REMM R BT, BB B BIAEKEST MATER . U R Ry B MR
SR AR K R R e A RIRR 2

LR R

L. BEAF AN AERNESEFHERFHHER

L AR YR P B Y SR BB O MW T BRI/ (R BHEEA 30—40 BE MRS A, AR S
W ESHEFEFARABENGR. NIAMEREHBIER, BENCATAMK AR,
M 8 BehaEi10 Boh A, S HRERBFERE, WA ALNE, BENBEES RIS
KAEFEMENEN, FREEILTHE, 8 B 15—20 H, &ESEMEAFRMEEARE,H
FHAESRFHEM, BEXARE, ARW, AREWMER, BF SRR PZHHXR.
4R PR T4, IR — /N, SEETH E A 1R R OYEKIRLEE | pHL i, BE | L EMBE
FEfiEaEs e, ERRBE A BB ESEE Nk, FLRAEEHEENN FIREI A
15 BEEBRIL PRI ZRBRMATR(S A 16 H)TIEX (8 A 20 H) MAA R
BRI 1, AE B,

— AR BAE TR R, WK RREK , (HIRIER Ro A RARTUAIHE
VE , /NEAET , R BB AR+ S Hh ORISR TIRERT S . RERBLEE
HF ISk R E R M, BEHZEICE, TR, AR THS] 2.88%, LT
BakoK, WAKEBETHD 212 KKE, A—BUKEKEZR, @ETEIRE B A
2.3°C , £k BFASAGHE BE3R1.63%00 TRIHJE , RAEME R B FORRE . AIBRZANIKAMM
Tk, FRENTILFSRKRRMRETHER. WKIEREEXIREENEXEAR
e S, BT TSXEEA B AKRTE , N B ERR AR & KR Tk, MARET RS, Ar
PABRARRE F/K TR BTG ERIE EEM TR AT,

B A BB RS BT RN AR BRI R AR RS, RT B AE
Rl L ES A RS, AENBHE., REBRERER, BN THIHT AR RS,
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Table 1 Ecological factors of tide pools and distribution of algae in the
littoral zone of Taipin Chiao, Tsingtao.

(1962 428 7)
A |v | munm woxms| on | RE[# B giﬁ% g%ﬂﬁﬁ St
= D B P Cl%, (Souo i = >
R || (O | () )t B "
%‘% 8.16 | 11:45 | 21.0 { 8.70 158 | ozex 1 2,12 FEALAREE, B
b s e
=) 11:45 | 30.1 | 8.82 | 16.10 | 29.09 | 22.16 Wk, HTAMEY)
g?f) N 0 Wi 4K, MRS
: i 16:30 | 27.8 | .87 | 17.00 | 30.72 | 23.23 TARA
% 8.16 | 12:55 | 24.2 8.53 | 11.48 | 20.75 | 15.50 FELEKAHEE, &
K A3 MEHEETNRZERR
thilds | N 12:30 | 28.2 8.82 | 15.72 | 28.40 | 21.52 FERS P Bl
(3.0m) 8.20 5 AOAT HAE RS
: % 16:20 | 30.8 [ 8.86 | 16.13 | 20.14 | 22.26
. % 8.16 | 11:55 | 23.2 | 8.15 | 14.92 | 25.96 | 20.07 AR HRRE FES
€4 | N 11:50 | 25.5 | 8.24 | 15.69 | 28.33 | 21.27
(0.8m) . 8.20 - B
i 16:40 | 27.0 | 8.30 | 14.91 | 26.94 | 20.32

Explanations:

A. Location} I'. Temperature of sea water: J. Supralittoral zoue:
B. Weather; G. Osinotic pressure of sea K. Littoral zone;

C. Date of observation; water (atm.); [.. Infralittoral Zone;
D. Date; H. Duration of expossure (hrs.) M. Raining;

E. Time: I. Algal growth: N. Clear.

REDSEEKTEN b AENEEE D, MR FSREa ERah; BEy
P B AL, — R A T SRR A IR TR ARTE Lo AR 1 Br R0 E (s B XK,
FRENHY 0 2E AR R T AU ZEAUNE B /N T8 HE o SRR rhBHY 2 b, AR B, HAESHE
RIZEARR,, ATBAE R, AR~ T ABBEAUREIWIER, WRARIEKEEN
BeF] 20.75%0 , /KB B ELER) 15.50 KRE, REBBA+7MEN DA B4R
IRIE,, BEIRE R, ARBA/SHOESLREN, EEKEEA L, RS EK
BBETRIP, A TRTSBH, KAEERRENERS LT, BBEFS, REEE
WARN IR & o BT BT R BESE , 4R A &, BAGRS EN R R TR b TR Rk
BB B EIRIR 4o

IRRBPH 9 L3S -, AR 1 B3R, T AL AOTE FE f /N, B Tk B A bR PRV /RIS , 5%
BT EKEN Sk, AMNEXATEERER, AEMEBEES, BA_MMK
BRERHAEL,

BrA&EATR R 7K pH BBV AAHE &, AR MM &S, pH AR S5 0 &%,
Feldmann 5,48 R B8 A 1ERETHEE CO, TfE pH fEIRZEM, BN )E pH
ERIER,

IL RIER S . AEFE RS EEIR

BRI A B A T, 5 B MR B S (L B A R 1 B | KB 1 R N9 EE 4L , [7) Bl
M R R BT R RM SR T Ian , B 8B EEMMAT . FHik, BMIAN, ERT
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Z5% IR TR B BRI D E B AT E A2 —,

WK MBZEEESNWMTER, EUBBHERIERTESER IR ERMEN, BRE
FHEAZAE B E/KRRB /K bR, BSRBUBEIR, EEME R EEERNTET,
IER R4 hiE R ET SES IE R BT HIT, TSRS EETRREZ NS
EEMAETRABI R WER, YR, EBEEKENALT, Ao iR BT
Wh BH , TTESAE A A LB KB 2L TESSE L% 5 THLRERIZESL, XA
P ZE#RE,

DA BN EBZEBENRR AR 51 “SHE BB ERS, 5]
FEOEERIMR B 5 B A S-S A0 BE LRSS, B DB R A B A0 SRk BE W A A S et
ERREER N THRAZRE T KRBTSR, IBITT-RIIKEEE B BUK , oK B Rk
% T KU FET 5 | e A A8 ,AH IR 7T DUE AR 4 BT 8 BB 1 B R, FE B R ZRiTst
BEEEA B IR ITRE IR RP, KR KB Z BB ERAF IR PR I EEE A EN MBS E
RIRR N, HEIIEH — KA B NEKEBESLRF RS ETEES BB EE
RIR, T BB — PR A MR R BESBNEAKE, LEESREYERR, XA
BRE Ve — P IZE AR SE,

FE AR B T P AL — /R, L TR IE TS, MO e BRI E
FRMGPRHE, TEARRERZMVES E T, B AA B AR IS B — 2, K 5 5 H A A Bk ik
Z, R R r 2R TEFE AU PR SR IR AU AL S A i, MERR ST EE—, 2REERHE.
XTME AT SR NE BBORMNEBENR, HFA—ESREBBLEFENREERR
SEAAAW A, L2 JT ,3E B A B IR H /K i, A E AT R B R, R T AHE
HROEBESN R,

EHRRPA RS R T RSN B, e LE R, BRI RER EAYE
KA TRA S — /N %, BT UASEER R AL EER o — /e o SEBRAE R RR 2

2 FFR, BREFTEREBSNEZEEETAEE MRS &MZ R
BB R MBS FER S ATAL A R, ARTH, AR WA RBET KPR
KT, R R S B R A AR R s AR 2 /K, 15K R BE 1T 35 iR, B pb 221K
BIEATEE AL 6.7 KK Ko HE—B AR DA RS ERZ IR, HBRERKT 80
T3k 2.64 KKE, HEBERZZAREFBHEKERRNESE 212 KKEHAD &,
RIEME RSB R CTEE R 2.64 3 32.1 KK E, MERFERF & 2.64 F| 39.8 KK JE,

BEMBE S AT PEH T, KES S EE N RES N BB ZREBEE
PR E TR ATR , AEARRER A 1431 KEEUTES, IBRERBEZ 1111 KKEM
TR, T AR EBTEREE E D LB — /N R R B AR A, BT REHHEE LML
A L RIRTIREE T RS AE/K TR, HBZESENFRER, & 484 KKE,
A4 T 2.34 A RTEKIR I o A EMERIERTESNB B ESTEER N 14.31—48.4 KKK,
FEEFEH 11.11—42.5 KKK,

BEEGZEASEBE, NnEZEBE, RAZSEEMBERTRHESEE, A
1.32—45.4 KRS E o SXECHEE LM A7l FH A R SR IR I8 E (7, BetR SRR AU HEf , 3L
BEEEESATRERREKR, REEBETIZ, BB, B KT = 8
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Table 2 Tolerance of the algae in the littoral zone of Tai-Pin
Chiao to changes of osmotic pressure.

(196248 H 28 H—9 A 5 H)

B F
B R 5 B 7O B W e b R I
A . T H MR TR
c.l P E BegE— | AR R g m s

C D E C D E D E
M) |(km )t ] BRE e SRE T 2 B E | et
R A B B el DAD(C o B el AR | ki

0.95 | 32.1 1.55 {0.25 6.7 0.32 10.10| 2.64 0.13 | 2.64—32.1 |0.13—1.55

J
2] 2R
ﬂR)ﬁKﬁﬂ 1.10 | 39.8 1.93 | 0.25 6.7 0.32 | 0.10% 2.64 | 0.13 | 2.64—39.8 [0.13—1.93

al 3

L -
- 1.15 | 42. 2,06 |0.40 ) 11.11 | 0.54 |0.40 | 11.11 0.54 J11.11—42.5 [0.54—2.06
B >

M
A K

N -

1.20 | 45.4 2.19 | 0.10 2,641 0.13 | 0.05| 1.32 0.06 | 1.32—45.4 |0.06—2.19

BRE

* H—EAE0.1 E0.4M 2R,

1.25 ] 48.4 2.34 | 0.50 | 14.31} 0.69 | 0.50 | 14.31 0.69 14.31-—48.4 |0.69--2.34

Explanations:
A. Algae; H. In sucrose sol. for 1 hr. then back to sea water;
B. Plasmolysis; 1. Range of tolerance to changes of osmotic pressure;
C. Concentration of sucrose (M); J. Cladophora sp.;
D. Osmotic pressure (atm.); K. Entecomorpha spiralis;
E. As compared with that of sea water; L. E. iatestinalis;
F. Tolerance to hypotonic solution; M. U. lactuca;
G. In sucrose solution for 1 hr.; N. S. Thunbergii.

IR, X EBZBEETERE R M MEH—E R
B HZEIMEZ R B S EECYTE, TTRFDTEL Sdet S5 e BIMK
EEA AR UPTH S (Lymanckun ) & A B B3 A AL E F R
REBEGRAEABRM/KE S, HEMRRE 3
3 ANMBARNAGE dANERKAZR
Table 3 Free and bound water content in the thalli

of U. lactuca and S. Thunbergii.
(1962 410 A 11 B)

A B C D

b ook g %ok & B
B R A *® A AR RAE (HEERE KRN %) (HEERAERERN%)
hEHFEE 99.389 0.611
B B & - X
3 .
Sargassum Thunbergii F g 99.382 0.618
gt EALG 98.995 1.005
A X : -
A ecrad th S s F 99.709 0.291
Explanations:
A. Algae: E. Lower littoral zone;
B. Location; F. Middle litteral zone;
C. Free water content (9%); G. Upper littoral zone.
D. Bound water content (%);
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# 3 fugdE, ARVEEIEA Epvakos M3 RETHE M, SLETER Bamstep #8045
ARETEMNER RS 2—5 %, BFEEREE 25, r £ 008 2R —Bm,

BEENEWEMKEHRAES, 76T HPHFNREBEE, £ TS W MK
0.611% , FEPEAI R 0.618% , £ EIMIE 1.005%, DA BERE, ABRETAS
PR &K, BRI KR S BB &K, AESGTHEW T, KRB, 8k
Eaa k, MRTE SRR, HIE B B MK & B AR TE0.13—0.45 % 2[5, KR Hdk
PEEBIE 0.30 % A4, K 3 FrAIEH 0.291 % X EH D Z— IR,

MR BRI B, A E S B T, RRMKERETRER, XU
FRATHREN, AMANBZTEEENREER, AENREEMRN, BREE S, FA M
MK R AR TERE XS, EERE, REBEBASHsEELT BTN, MA
ERR, A —RBAEKTEEA LRGSR TR, SR E T2, SR L RE AR
R ANTIEE SRR Do Blinks (1951)0 XIEMEAYE B4 M A R DR B, A2
A BRAE SR EATE H A, A1 Steemann Nielsen #5 H A EH- R A HIf%E
KB EBRD], Scott FHIEABMIE SE/KEE MBS , 805 87 2 E HusE i 3
AR, 2—3 /N BN IR L FUR A B 285 % , 24 B AR MBI TE B /K b Ny, 30 4 6W
SRR EA DM, w5 EH, R BKEF A BEA/KET, Scott & Na*
T BESEER , 18 HIAE 10—20 B, KH7E 92% 0 Na? 3 AR, AN M #4 Na? 7]
SE 5 #ehiN,H 88 % 54 A acal®, XULELEF ALK 4R8N, RES B TR 4R
B, R R o8B | e A BRI BB R Rk, WM RPIES , AEE D ABRAERN
EEERNTERBEREN &S EEKSGEN KK TR, FEXMFRAT, B KaSHMER,
Bl R E RIS,

B4 48 HY , By MR R E BRI 3, HB R e Blad A, MMRTES B
A E] 10 ArhA), R FEAERRE N REN HRABEITIER, SR P B R IR AT
RIS H, BT XTI AT, B Bk g/ N B R BRI E 2 AT, SUEXNPZ)E, BHR
AT BN EER T R N BB e, R B, B B MR R B RN B BT L,
R F o

e | {8 B4 BT DAG0sE , BESE A A IR P K &, DU R B 2R B 52 3 8 R R (n AR B K/
SRS A —ERE R, BEFMMASIESS, AH AW /KNB BRI, W
P P ER 15 7B A BRAE M ; P ELASTE B A 41 3UPR AR ERSSE N AT AL RO SR IE 4t

. ZREBEEMEKD, RENHRRERSKSERNETRL

AR W EE YK, AU B E AL Iris M S KN SR E TR A XK 5, BlE

M 0.5 f58] 1.5 {5 A TR /KPAT &Y O fil CO, &,&RME I iR, CO, ME#EK
e EE RS T A S ISR R, O FEME /KUK EE 0 IG N 42 e B (R L4
o FIREMATEK, TESMSEMK, 8o B 11 BT, EMEMAEM A thik, BT
9 17 HEEH B thif. JaBEH A EBAEHLES, RN 9 A 11 Hw/iE
EEiT o A 17 HRUEKEE 1°CAEAR. WKBERE, BREMEERSL, XM HARE
Fox B O4UEREM™, R3T ATl B iR E—E#,

A& TR E YRR , 7 R A58 R A /K oh , LB R BVEA AR AR, (R BLE B
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Fig.1 The dissolved Oa and CO. content in artificial sea water of different

R
1.25

1
1.50

ZCOy BHEGF/F (ng. m. wt./1.)

concentration. With sea water in Tai-Pin Chiao as standard.
A~-=-0g, -9 B 11 A, 23.6 4+ 0.2°C
Determined on September 11;
B—e—:02, F-9 B 17 H#H, 22.7 4 0.8°C
Determined on September 17;
C——-COs, T 10 ﬂ 4 EJﬂ.IJ’ 21°G

Determined on October 4.

£ 4 AEETFRRELEKPHORRERZEMLAERRBE
Table 4 Rate of respiration and photosynthesis of U. lactuca in sea water of different concentration
F.HBeEAEE light intensity. 625 ik (lux)
;B Temperature 23.6-+0.2°C
(196249 g 11 B)

Wk | wkaE 2 . o .
U AT O | wokeEE | wkang | wndemRm S F R
G | CR | s (a5t | (00 I/ THIRI) | (On I/ ETFHIR/AF )
1.50 % 39.22 29.09 3.646 1.525 0.671
1.25 4% 34.65 25.70 4.027 1.494 0.797
1.00 4% 27.85 20.65 4.147 1.545 1.422
0.75 % 21.09 15.64 4.231 1.516 1.057
0.50 4% 14.18 10.50 4.314 1.542 0.498

Explanations in table 4, table 5 and table 6:

mooOw»

. Osmotic pressure of sea water (atm.).

. Os content in sea water (Oaml/1.);

. Rate of respiration (Op ml/g.dry matter/hr.);
. rate of photosynthesis (Oa ml/g.dry matter/hc.).

. Concentration of sea water (sea water in Tai~Pin Chiao as standard).

EAB AR EMRRENAE, PIERE AEEBEENEKD 8 A 78 B IR
R R, BIERE R AR 4.8 5 Tk 6,
MFE 4. 5T 6, ATUBBTRILIOER:
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F£5 BABETFREMNERPRFFRRIEAREMESIERERE
Table 5 Rate of respiration and photosynthesis of U. lactuca in sea water of different concentration
FeERIRE light intensity 1126 i (lux)
B Temperature 22.7 4 0.8°C
(1962 49 § 17 )

moake | wanm 5 ¢ D ;
GIEBAT | | WABRE | SASRE | WRIERRE A lERmE
GRARE | OB 1 G [(0n #5H/)] (On 5t /% FHIE/ D) | (O BH/K IR |10

1.50 4% 39.22 29.09 3.689 0.649 1.686

1.25 4% 34.65 25.70 4.400 0.825 1.783

1.00 % 27.85 20.65 4.585 0.845 2.163

0.75 4% 21.09 15.64 4.761 0.843 1.888

0.50 & 14.18 10.50 4.940 0.804 1.888

#6 BREBEFFRRENERPHOFRERBERNASERER
Table 6 Rate of respiration and photosynthesis of S, Thunbergii in sea water of different concentration
FMABE light intensity 1126 31 (lux)
;8B Temperature 23 4-0.5°C
(1962 45 9 A 13 B)

WKW E | wkam > c > N
RFBAR U | mkemm | wasan | wsemme ot
RRABE L OB | Gmm) |(0s /30| (On BIHIFE FHIR/ ) | (02 BHAIETFHIR/ 1D
1.50 fi¢ 39.22 29.09 3.536 0.362 0.621
1.25 4% 34.65 25.70 4.288 0.397 0.551
1.00 & 27.85 20.65 4.552 0.474 0.727
0.75 4% 21.09 15.64 4.670 0.505 0.619
0.50 f% 14.18 10.50 4.873 0.496 0.524

L AHAEAVERREE, ERA 625 RN, B S B — 18> TR/ AT
HAER, BARRMEREETEMEAU T, FAEMBEBE, 1126 RKIlrg kA
HEAME R ko :

2. SR B AR , A1 R B AR DMEIE R B8 K MUEK ok, T /K58 IR
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OSMOTIC PHYSIOLOGY OF SOME MARINE ALGAE IN RELATION
TO THEIR DISTRIBUTION IN INTERTIDAL ZONE

Fane Tunc-kwanG, CHANG Hsiien-MiNG anp CHao Hsien-wu

(Department of Biology, Skangtung College of Oceanology)

(Asstracr)

The factors affecting the distribution of marine algae in the intertidal zone are very
complex. Ecological factors such as the changes in the osmotic pressure of sea water
in tide pools, after long expossure to air at low tides, may be of great importance in
the distribution of algae in this particular zone. Therefore, it is of interest to study the
tolerance of algae to changes in osmotic pressure of sutrounding sea water and their
physiological functions in sea water of various osmotic pressures, especially in relation to
their distribution.

The materials used for the present work were collected from the intertidal zone of
Taiping Chiao, Tsingtao, in mid-August to mid-Octocber 1962, the most common forms
being Cladophora sp., Enteromorpha spiralis Tseng et Chang, E. intestinalis (L.) Link,
Ulva lactuca L. and Sargassum Thunbergii (Mert.) O. Kuntze etc. The association and
distribution of these algae appeared to be quite stable during this period. Determinations
of temperature, pH value, chlorinity and osmotic pressure of sea water in various tide
pools of intertidal zone were made and the osmotic physiology in telation to distribu-
tion of algae studied.

(1) Cladophora sp. and E. spiralis distributed in small but deep tide pools of
supralittoral zone, sea water being replenished by wave spray. The salinity could be
lowered to 2.88% and the osmotic pressure of the sea water to 2.12 atm. by rains.
The temperature of the sea water in raining days might be as much as 10°C lower than
that in clear days, and within a single low tide period, the temperature might vary 2.3°C,
and salinity 1.63%,. However, the algae were not exposed to ait, but bathed in sea water
all the time. Thus, in the tide pools of supralittoral zone, the algae grew under an en-
vironmental condition characterized by sea water of lower osmotic pressure caused by pre-
cipitation.

Ecological factors varied less in the littoral zone than in the supralittoral zone. Sar-
gassum Thunbergii grew luxuriantly in practically all the tide pools of the littoral belt,
where it was the dominant species. E. intestinalis grew on the muddy bottom of the tide
pools in the lower littoral zone, together with U. lactuca. ‘'The thalli of U. lactuca also
grew on rock, exposed at times to ait, appatrently capable of drought resistance.

Very little variation of ecological factors existed in the infralittoral zone where
Sargassum and Ulva were distributed.

(2) The ability of the algae to tolerate changes of osmotic pressure, maintaining
their normal structure were determined by the plasmolytic method. It was found that
Cladophora sp. and E. spiralis were able to tolerate 2.6—32.1 and 2.6—39.8 atm. of
osmotic pressure of sea water respectively. Both of them showed resistance to changes
of lower osmotic pressure, of which the lowest limit was 2.6 atm., very close to that of
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the sea water in the tide pools where these algae were found. The tolerance of U. lac-
tuca and E. intestinalis to csmotic pressure changes was found to be from 14.3—43.4
atm. and 11.1—42.5 atm. respectively. Apparently, the ability of U. lactuca to tolerate
higher osmotic pressures better than lower ones enabled it to extend its distribution to
rocks subjected to long expossure to air. The paraphyses cells of the male conceptacles
of Sargassum Thunbergii tolerated from 1.32—45.4 atm. of osmotic pressure very likely,
it was this ability to tolerate wide ranges of osmotic changes that made possible the wide
distribution of this Sargassum, markedly predominant in the tide pools of the intertidal
zone.

(3) The contents of bound water of algal thalli were determined by the Dumonsky
method. U. lactuca which distributed at the lower littoral zone contained 0.13—0.45%
of bound water (mostly about 0.3%). The bound water contents of S. Thunbergii from
the lower littoral zone were 0.61%, from the middle 0.62%, and from the upper littoral
zone 1.00%, showing that samples from the highest position had the highest bound water
content. A certain correlation appeared to exist between the bound water contents and
the distribution of algae.

(4) Experiments were made to measure the photosynthesis and respiration of U.
lactuca and of S. Thunbergii in artificial sea water. The results showed that photosyn-
thesis of U. lactuca under light intensity both above (1,126 lux) and below (625 lux) the
compensation point, and S. Thunbergii under the light intensity of 1,126 lux, attained
maximum rates in the sea water of normal concentration, and that photosynthesis de-
creased in both diluted sea water and concentrated ones. The decrease was less in Sar-
gassum than in Ulva.

Quantitative measurements of respiration of U. lactuca by determining the rate of
oxygen comsumption, and that of S. Thunbergii by dctermining the rate of oxygen com-
sumption and that of carbon dioxide evolution were made, and all the results showed
that the respirations were mere slightly affected by changes of osmotic pressure in arti-
ficial sea water.

The present work gives additional evidences that the osmotic physiological properties
of various types of marine algae in intertidal zones were formed under their special eco-
logical conditions, reflecting the characteristics of the cnvironments in which they naturally
occut.



