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Abstract . Growth patterns of macroalgae were investigated with seawater properties (temperature, salinity, and
nutrients) from five littoral stations at Barton Peninsula, King George Island, Antarctica during January 1990.
Seawater composition in tidepools was so varied that temperature in a station of which water circulaton was not
frequent increased to 10T (2T in open-sea), and that concentrations of nutrients in a station where freshwater
soaked through the substrata were two times as high as those of the open sea. Between macroalgal communities
of the tidepools, there was a wide difference of biomass (296.6~990.1 mg/m® and species composition. Also,
populations of Leptosomia simplex (Rhodymeniaceae), a dominant species in Antarctic region, showed a mor-
phological difference characteristically. Comparing with a population of 2 m depth in open-sea(control), one po-
pulation influenced by high water temperature grew rapidly with elongated-form. Another population by fresh-
water grew slowly with almostly oval-form.
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Fig. 1. A location map of sampling stations at Barton Peninsula, King George Island.
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Fig. 2. A bottom topography of two tidepool stations at Barton
Peninsula. St. T2 is actually located more eastward
(10m far) than St. T1, and St. T1 is directly contact to
the open-sea.
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Table 1. Seawater properties of five sampling stations at Barton Peninsula.

Water Nutrients (M)
Station Temperature Salinity Chl-a Remarks
() (%) (g NO; PO, Si0,

T (HD* 9.0 17.64 093 240 21 324  tidepool

(hy) 9.0 12.46 230 25.0 2.2 275
T2 (HD 40 33.07 508 7.0 1.8 403 tidepool

(hp) 10.0 33.46 7.52 3.0 1.6 334
PR 2.0 33.70 0.18 130 23 432  open sea {control)
sw 1.1 34.02 0.32 17.7 22 442  open sealcontrol)
W 15 - {0.04 1.6 0.1 120 stream{control)

* HT and LT in parentheses indicate high and low tides
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Table 2. Macroalgal biomass estimated by dry-
weight (mg/m? at three littoral stations

Species \Station T1 T2 PR
Leptosomia simplex 2353 4464 964.5
Adenocystis wiricularis 312 2449 149
Monostroma havioti - 744 10.7
Urosporapenicilliformis 30.1 158 -
Enteromorpha bulbosa - 162.6 -
Totat 296.6 9441 990.1

Leptosomia simplex 2| 1%} 44H]

Z5-gedo] 27| AAANA AR Leptosomia sim-

plex®] QA AT 17 AEe

Fig3el &

o] ot St. T29] 13} A2 2348~24.934¢ -

N
(3]
I

N
[—
T

-—h
@
T

6.14

W
T

Primary productivity (ug-C/cm%hr)

24.93

2348

St.T1
D high tide [} low tide

St.T2

Fig. 3. Primary productivity of Leptosomia simplex
during 90 minutes incubation time at two
tidepool stations.



Hoa - o)

S,

H|3) 9538 w00, nkxAd vld ZkxA)9] 14 A
el 5 AR F3] vkt wobxle A%e 2ok
o] A& A7E AAE HeSAF v, =
Gl wleh F2% 2% H3HE Kol St. T2¢l w3
St. T1S AT F22 FABE sler, 244,
AT A FEE St T1olA] 2378 24 =4

A E AR & 5 e #7890 2E1246
~1764% .9 1A ¥ AES XA 5 9ok

Leptosomia simplex 2} SSEY

#gAo]| Aoldt Al AN SAH Leptosomia si-
mplex NATE] WAL Ak, &, AA] A2F ©]
§-3}e] ofefle} o] EAIstgict

Table 39| Bizl= 7z WS- PHFzto = v)as]
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Table 3. Mean width (W), length {L), and dry-wei-
ght (DW) of Leplosomia stmplex popula-
tions at three littoral stations with ratios
between the parameters.

Station Wem} Liem) DWmg) W:L LDW W:BDW
T 32 B4 63 120 1110 1:20
T2 29 157 133 154 1:09 146
PR 28 123 72 1144 1:06 1:26

52 A9 FlAAEs) HERC] Al ZleE %
AT HEPE B O)FE NATEY 3 A
24 vl St T2004 7FF =3 St T1oA 71 =}
stow, olzgt |akA9] Hel= Fig 4a®] Aol
EAET =g AR e FA L vl g8
AAF (St. PR T2 F 58] NATE
Hj3le] AR 2 Aglon, Zof gt 74 9 vl
St. T29] AT 7H3 ek

g, olF W47k A3 AR A= Table
4ol AAJslg o, o5 B E 2 u|ws] Bl o}
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Table 4. Linear regression analysis among width, length, and dry-weight of Leplosomia stmplex populations

at three littoral stations.

% y Station Equatipn f9r thest for ‘ Correlgtion
regression line regression coefficient coefficients
Width Length T 6.437+0.001x 0.0007 0.00067
T2 —1.387+5.793x 19129% * * onm**
R 3.150+3264x 37400%** 08216 **
Differences among regression coefficients of three stations: Frg57= 14741 o
Width Dry-weight Tl 1979+1331x 493%™ 04630**
T2 —11454+8399x 23706 ¥ * 0.7545% * *
PR —4684+4203% 41488*** 0.8351% **
Differences among regression coefficients of three station:Frg 547= 12002 R E
Length Dry-weight T1 ~0,011+0975x 11,333%* 06216* *
T2 —2.197+0987x 18931 % ** 05480* *
PR ~6575+1112x 60277 * * 08775 **

Differences among regression coefficients of three station:Frp 5477 0.0091™*

* % % | gignificant at p € 0.001
** | significant at 0.001 {p €0.01
* ! significant at 001 {p< 005
n.s - not significant (p  0.05)
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