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ABSTRACT

I. Title

Spatial distribution and demographic characteristics of some
large brown algae in the subtidal algal community of the

middle east coast of Korea

II. Objectives and significance

Community is that it should embrace the entire living fraction of a given
system and that it is a functional unit, whose members interact. However,
the composition and abundance of species in many communities is highly
variable, both in space and time.

In subtidal rocky benthic communities there are distinct patch types
composed of many algal species. Of them, the patches of large brown algae
which can form floating canopy or subtidal algal forest are the most
important. They can increase the species diversity of communities by
offering a good habitat and spawning-bed to many varieties of fishes and
invertebrates, while they can inhibit the growth of other prostrate algae in
a same area by interrupting the penetration of the most light under them.
In this respect, the study on the distribution and dynamics of patches
composed of large brown algae give certain advantages for the
understanding of structure and dynamics of the whole community.

Here, we attempt to distinguish the patch types by investigating the
distributional patterns of large brown algae and to give a basic information
for patch dynamics by studying the demographical characteristics of some
dominant species in the subtidal habitat of large brown algae on the rocky

coast of Ahnin, Korea.



III. Contents and scope
1. Spatial distribution of large brown algae in the community

1-1. Species composition of the community

1-2. Vertical zonation pattern of the community

1-3. Dominant species of the community

1-4 Spatial distribution of large brown algae in the community

1-5. Patch types and the major components of the patches
2. Demography of some major component populations

2-1. Sargassum horneri population
2-2. Sargassum confusum population

2-3. Laminaria japonica population

IV. Results and suggestion

A total of 46 taxa of algal species were occured at the study site of
the subtidal rocky benthic communities on the coast of Ahnin. Dominant
species were Lithophyllum yendoi, Sargassum horneri, Sargassum
confusum, Laminaria japonica, Undaria pinnatifida, and Sargassum
sagamianum. Alagl biomass of the communty rapidly incerased in spring
season and remarkbly decreased in September.

The changes in biomass of community were rather related to the
population growth and dynamics of the major components. S. horneri and
S. confusum had maximum frond length and weight in May, but their

average length and weight of fornds decreased, because of releasion of



reproductive cells and decomposion of main branches in summer season.

Patch types in the study site include (1) each distinct patch of S.
horneri and S. confusum that can be categorized into a floating canopy
guilds (Dayton et al. 1984); (2) a patch composed of kelp species such as
L. japonica, Undaria  pinnatifida, and Costaria costata that can be
categorized into a stipitate canopy; and (3) a patch composed of coarsely
branched algae such as Carpopeltis cornea, Lomentaria catenata, and
Lomentaria catenata that can form densely packed vegetation layers in the
surf wrack zone near the surface.

In the study of population density for S. horneri, S. confusum, L.
japonica, and U. pinnatifida the annual species S. horneri and U.
pinnatifida showed remarkble changes in comparision to the perennial
plants S. confusum and L. japonica. This might somewhat be able to
support the nonexclusive hypothesis of Dayton et al. (1984) - all species
colonize together, but different life-history phenomena alone determine the
composition of the patch.

In general, for the study of patch dynamics it is the most necessary
to detect the changes in density of the major components after their
previous recruitments. Hence, we investigated the mortality of three
populations of S. horneri, S. confusum, and L. japonica during three months
that they could have grown up to be stable. Such results ,however, do not
give any solid explanation for patch dynamics and further research is
necessary to get more significant results.

L. japonica gametophytes exhibited significant differences in growth
patterns in relation to temperature and irradiance conditions(P<0.001). In
higher irradiances than 8 uE/m%sec the growth rate increased as
temperature increased up to 18C. Higher temperature than 18C resulted in

inhibition of growth or death in some cases.
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Fig. 1. Map of middle-east coast of Korea showing the location of the

study site at Ahnin.
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Table 1. Species composition of the subtidal communities at Ahnin. Data are
number of species for each taxonomical and functional-form group (Littler
and Arnold 1980).

Division No. of species Functional form No. of species
Chlorophyta 7 (16.3 %) thin tubular and sheet like 5 (10.9 %)
Phaeophyta 13 (28.3 %) delicately branched 11 (23.9 %)
Rhodophyta 26 (56.5 %) coarsely branched 20 (43.5 %)

thick blades and branches 7 (16.3 %)
articulated calcareous 2 (4.3 %)
encrusting coralline algae 1 (2.1 %)

Total 46 (100.0 %) 46 (100.0 %)
olg & FAFE 7ls¥ulF(functional-form groups)o.E2 TEH B

o
(Littler and Littler 1980), A &A}(ife span)7} &3l Holeo %7 dAdA
2 93t 9/ & (thin tubular and sheet like algae) =& A& (delicately
branched algae)2 35 $o2 A FAF9 35%9] €3ttt =3 B3AA &
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pinnatifida) 4 9& hdoE HASAT 19959 58] A § 4 F9
THEZE £ W, 24249 g & Jed Table 20149 o] Aol w 2}
WHS. horneri)®] ¥x7F 71 3, 1 Yx+ AHC w2 IAFHE patch
X9 E4E YEiAY. &Eol RS, confusum) HA] patch B2Xeo &
42 HAY 9AeHL. japonica)®t PIG(U. pinnatifida) 3 A8 o] 22k
horneri)ol W &% ol ZAK(S. confusum)oll vls] DErt JFEH = dAlo] 1

A4S A, patch #3E9] A4S YeEl A eskoh(Fig. 3).
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Table 2. Dominant species2 and their percent coverage in study area. Data are from 25
quadrats (0.25 n°), 5 in each depth.

1995 1996
species AVG
Mar.  Apr. May July Sep. Nov. Jan.
Lithophyllum yendoi 16,8 13.2- 11.3 19.8 7.5 13.4 13.8 13.7
Sargassum horneri 16.8 23.8 24.8 + 5.3 10.1
Sargassum confusum 13.5 16.3 17.8 3.3 2.8 3.3 3.1 8.5
"Laminaria japonica 4.7 5.1 8.3 14.4 125 5.8 5.5 8.0
Undaria pinnatifida 13.4 15.8 13.9 + 3.7 6.7
Sargassum sagamianum 4.1 3.8 3.1 12.9 3.8 3.8 3.8 5.0
Spatoglossum pacificun 51 46 32 49 18 41 31 38
Dictyopteris divaricata 3.3 2.9 4.1 3.1 1.8 3.5 1.8 2.9
algal film 15.3 2.2
Coccophora langsdorfii 2.7 2.3 3.1 3.6 + 2.2 2.0
Costaria costata 0.3 4.3 4.9 + 1.8 1.6
Pachymeniopsis lanceolata 1.8 1.5 + 2.6 3.1 1.5 + 1.5
Carpopeltis cornea 1.2 1.2 1.2 1.2 + 2.3 2.2 1.3
Lomentaria catenata 1.3 2.5 2.8 + 1.6 1.1 1.3
Gelidium amansii 1.3 + + 1.8 1.8 1.6 2.1 1.2
Symphyocldia latiuscula 1.4 + + 1.3 1.1 2.8 1.1 1.1
Ulva pertusa 2.6 0.4
Grateloupia divaricata 1.3 + 1.1 + + + + 0.3
Cladophora saKaii 2.3 0.3
total 80.0 88.3 91.1 91.0 41.8 43,7 50.6 69.5
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Iig. 3. Distribution of four canopy species, Sargassum horneri, S. confusum, Laminaria

Jjaponica, and Undaria pinnatifida within the study site in March 1995.

Density is represented by the number of plotted marks.
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7} 3FHo2 Be FHolE Bd, F3 WA dojue foraging, A
B, 3&, ¥4, F4, JAUYE = wi$ olFAHIA EAHE H7

t RAoltt(Miles 1979). ©l& patchE¢ 7193 Fejd or}x
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Fig. 4. Distribution of four canopy species, Sargassum horneri, Sargassum confusum,
Laminaria japonica, and Undaria pinnatifida within the study site in the
mouth of January 1996. Sharp decline in density of S. horneri and U.

pinnatifida occurred.
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A AEZEA(L yendoi)7t 233t T3 95 % o|Aolgnt. T3k Al7}o]
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t 9439 dMEzEFY AEZ] we HFe Rde = dEZEUL
yvendoi) 9} AbFFolthult) Z(C sakaii)Bro] X 3H 7] w &0
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(&)
floating canopy(Dayton et al. 1984)% &5 H S o] F & FA o] xS
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L EE YRR AYEF e (coarsely branched)®] E-&7122HC cornea)
THhe AHE 7HAA G

kelpH<! ©AeHL.  japonica), v F(U. pinnatifida), 40 JAE(C
costata)< stipitate canopy guild® €& sl F2o Z(Dayton et al. 1984),
A2 g =& ABE 7HAY 5YHQ pachE F4ste 282 Yy
AU 278 e)(coarsely branched)d] BELE7VAHC  cornea), FFEZFE0](L.
catenata), Z7YAVe(G. amansii), B.2-$F(S. latiuscula), WA Fola)(G.
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FdE EA
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Fig. 6. Individual growth of the floating canopy species, Sargassum

horneri in the study site at Ahnin.
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Fig. 7. Size-frequency distributions of Sargassum horneri in a permanent
quadrates (0.25 m?). Number of individuals in the quadrates

slightly decreased from March to April 1995.
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confusum in the study site at Ahnin.
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Fig. 10. Individual growth of the stipitate canopy species, Laminaria
Japonica in the study site at Ahnin.
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Fig. 11. Size-frequency distributions of Laminaria japonica in a permanent
quadrates (0.25 m?). Number of individuals in the quadrates
markedly increased after spore releasing and subsequent
recruitment of young sporophytes.
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Table 3. Analysis of variance (Two-way ANOVA without recplication) for the
growth(number of cells per plant) of Laminaria japonica gametophytes
under differnt temperatures and irradiances. *0.05>p>0.01, **0.01>p>0.001,
*x*xp<0.001, n.s. not significant at p=0.05.

Source DF S.S. M.S. F Value
Irradiance 3 61.609 20.536 7.760 *xx
Temperature 7 60.619 8. 660 3.271 =x
Error 21 55.576 2.646
Total 31 177.803

Table 4. Analysis of variance (Two-way ANOVA without recplication) for the
survival of Laminaria japonica gametophytes under differnt temperatures
and irradiances. *0.05>p>0.01, **0.01>p>0.001, ***p<0.001, n.s. not significant
at p=0.05. Percentage data were arcsine-transformed prior to analysis.

Source DF S.S. M.S. F Value
Irradiance 3 126,730 42,243 2.387 n.s.
Temperature 7 18027.126 2575. 304 145,533 ==x
Error 21 371.609 17.696
Total 31 18525. 465
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Appendix 1. Algal Species in the subtidal benthic comminity of Ahnin on the middle-east

coast of Korea.

delicately branched (DB),

Species
groups(Littler and Littler

are classified
1980):

coarsely branched (CB),

thin tublar and sheet 1like

functional-form
(TTSL),
thick blades and branches

for six

(TBB), articulated calcareous (AC), and encrusting (ENC).

Functional forms

species
TTSL

DB B

TBB AC ENC

Chlorophyta

Ulva pertusa

Chaetomorpha moniligera
Cladophora saKaii

Bryopsis plumosa .
Codium contracatum

Codium fragile

Codium adhaerence

Phaephyta

Colpomenia sinuosa
Colpomenia bullosa
Costaria costata
Undaria pinnatifida
Laminaria japonica
Dictyopteris divaricata
Dictyopteris prolifera
Dictyota dichotoma
Spatoglossum pacificum
Coccophora langsdorfii
Sargassum confusum
Sargassum horneri
Sargassum sagamianum

Rhodophyta

Gelidium amansii

Lithophyllum yendoi

Alatocladia modesta

Corallina pilulifera

Carpopeltis cornea

Grateloupia divaricata

Grateloupia filicina

Grateloupia imbricata

Grateloupia oKamurae

Grateloupia turuturu
Pachymeniopsis lanceolata

Gigartina tenera

Lomentaria catenata

Lomentaria lubrica

Campia bifida

Antithamnion nipponicum L]
Campyleophora crassa

Herpochondria dentata

Acrosorium polyneurum

Delesseria violacea

Dasya sessilis .
Heterosiphonia pulchra .
Chondria crassicaulis

Laurencia intermedia

Polysiphonia japonica [
Symphyocldia latiuscula

total 5

1 20




Appendix 2. Relationships between total length (cm) and wet weight (g) of Saragssum
horneri, Sargassum confusum, and Laminaria japonica. The equation, W = al®,
where W is wet weight and L is length, is adopted for this analysis. The
parameters, a and b are estimated from 1least square method. r2 is
determination coefficient of the relationships.

Species date a b r? SE n
Sargassum horneri May 1995 0.031 1.476 0.884302 0.09025 37
Sargassum confusum May 1995 0.780 0.884 0,.852057 0.07371 27
Laminaria japonica Sep. 1995 0.253 1.268 0.882649 0.07499 40

Appendix 3. Frond size and number of branches of Sargassum horneri in May 1995.

order fresh wt. total width of No. of length of 1st
(g) length(cm) stem (mm) 1st branches branches (cm)
1 53.2 204.0 1.66 130 13.9 + 0.65
2 142.8 194.0 2.10 103 23.4 + 2.30
3 108.5 190.0 1.85 115 19.9 * 0.65
4 91.1 189.5 1.75 130 17.1 £ 1.82
5 56.4 174.0 1.51 73 21.2 £ 2.08
6 85.7 171.0 3.11 137 26.1 £ 3.29
7 138.5 167.0 2.78 152 15.7 = 3.56
8 61.9 165.0 1.36 104 13.8 = 3.90
9 61.4 163.0 1.73 130 13.5 *+ 1.58
10 137.0 163.0 3.38 95 20.4 £ 2. 77
11 35.8 157.0 1.95 76 13.2 £ 1.82
12 46.8 155.5 1.52 120 13.3 * 0.67
13 108.1 152.0 2.83 88 24.8 = 3.03
14 37.0 151.0 1.81 120 12.1 = 1.47
15 54.3 150.0 2.24 133 11.8 = 1.79
16 88.6 149.5 2.40 113 23.2 £9.01
17 52.3 149.0 2.42 70 14.6 = 0.55
18 103.5 142.5 2.33 55 28.8 * 5,51
19 148.4 140.5 2.79 45 25.7 £ 1.91
20 45,5 135.0 2.69 77 23.5 = 3.67
21 23.2 122.0 0.52 85 9.3 £ 1.47
22 22.3 119.5 2.37 114 10.0 = 1.41
23 16.2 114.0 1.59 90 11.7 = 1.68
24 46.7 112.0 2.66 93 6.0 £ 1.27
25 59.8 77.0 2.92 25 33.7 £ 6.42
26 6.3 66.0 1.35 87 2.9 £ 0.22
27 3.4 60.0 0.93 66 3.4 £ 0.15
28 6.2 57.0 1.48 60 4.0 £ 0.00
29 8.9 55.0 3.03 70 5.6 £ 0.82
30 1.6 28.0 1.87 42 3.8 £ 0.62
31 1.4 28.0 1.11 38 3.0
32 1.1 20.0 1.30 25 3.0
33 0.4 7.0 2.08 3 1.3 = 0.58
34 0.1 6.0 0.83 15 2.0 £ 0.42
35 0.2 5.0 0.60 13 2.0
36 0.1 1.5 1.03 6 0.5
37 0.1 0.5 0.60 1 0.5
average 50.1+46.7 111,9%65.1 1.905%0.766 78.4+42.6 12.91+9.2




Appendix 4. Multiple regression and correlation. The total length of Sargassum horneri is
assumed to be dependent upon width of stem, no. of branches, and length of
branch.

CORRELATION ANALYSIS

Pearson Correlation Coefficients / Prob > {R! under Ho: Rho=0 / N = 37

Total Width of No. of Length of

length stem branches branch
Total 1. 00000 0.46030 0.84390 0.72197
length 0.0 0.0041 0.0001 0.0001
Width of 0.46030 1.00000 0.37167 0.64871
stem 0.0041 0.0 0.0235 0.0001
No. of 0.84390 0.37167 1. 00000 0.40780
branches 0.0001 0.0235 0.0 0.0122
Length of 0.72197 0.64871 0.40780 1. 00000
branch 0.0001 0.0001 0.0122 0.0

Dependent Variable: TOTAL LENGTH

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 3 136453.12254 45484.37418 93.098 0.0001
Error 33 16122.63422 488.56467
C Total 36 152575.75676

Root MSE 22.10350 R-square 0.8943

Dep Mean 111.91892 Adj R-sgq 0.8847

C.v. 19. 74956

Parameter Estimates

Parameter Standard T for HO:

Variable DF Estimate Error Parameter=0 Prob > IT|
Intercept 1 4.377868 10.67694922 0.410 0.6844
Width of stem 1 -11.824620 6. 39704560 -1.848 0.0735
No. of branches 1 1.034096 0. 09581555 10.793 0.0001
Length of branch 1 3.790629 0.54098383 7.007 0.0001



Appendix 5. Frond size and number of branches of Sargassum confusum in May 1995.

order fresh wt. total length of width of length of main

(g) length(cm) stem {cm) stem (mm) branches (cm)
1 93.3 214.7 11.70 4.71 203.0
2 110.0 200.0 12.00 5.59 188.0
3 66. 2 192.9 5.40 4.00 187.5
4 106.2 177.2 4.70 4.13 172.5
5 68.5 179.2 7.60 4.59 171.6
6 86.5 169.9 5.20 3.68 o 164.7
7 64.9 156.6 7.50 4,09 149.1
8 56.7 152.2 4.00 2.86 148.2
9 91.0 143.2 3.20 3.06 140.0
10 62.1 142.6 7.60 4.08 135.0
11 64.5 132.0 4.00 3.14 128.0
12 36.0 130.3 2.77 2.66 127.5
13 72.0 129.9 3.90 3.37 126.0
14 66.0 130.2 6.20 440 124.0
15 48.0 122.1 2.10 5.82 120.0
16 38.0 118.1 4.11 3.34 114.0
17 49.7 115.9 3.40 1.47 112.5
18 41.6 111.0 6.04 2.89 105.0
19 38.9 106.8 6.00 4.42 100.8
20 49.0 97.1 2.60 1.96 94.5
21 38.6 87.0 3.00 2.68 84.0
22 49.4 85.7 3.20 2.89 82.5
23 25.2 71.9 2.90 2.70 69.0
24 29.1 53.3 2.28 3.25 51.0
25 31.0 51.8 2.30 2.01 49.5
26 19.3 32.9 1.43 2.68 31.5
27 9.5 17.4 1.38 1.94 16.0

average 55.9625.82 123.0%50.45 4.686%2,745 3.423+1.086 118.3£48.39




Appendix 6. Multiple regression and correlation. The total length of Sargassum confusum is
assumed to be dependent upon length and width of stem.

CORRELATION ANALYSIS

Pearson Correlation Coefficients / Prob > |R} under Ho: Rho=0 / N = 27

Total Width Length
length of stem of stem
Total 1.00000 0.76373 0.63955
length 0.0 0.0001 0.0003
Width 0.76373 1. 00000 0. 66001
of stem 0.0001 0.0 0.0002
Length 0.63955 0. 66001 1.00000
of stem 0.0003 0.0002 0.0
Dependent Variable: TOTAL LENGTH
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Prob>F
Model 2 40751.02312 20375.51156 19.234 0.0001
Error 24 25423.95688 1059.33154
C Total 26 66174.98000
Root MSE 32.54737 R-square 0.6158
Dep Mean 123.03333 Adj R-sq 0.5838
C.V. 26.45411
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > ITi
Intercept 1 32.753264  21,30107237 1.538 0.1372
Width of stem 1 11.123813 3.09506491 3.504 0.0015
Length of stem 1 11.149099 7.82167412 1.425 0.1669



Appendix 5. Frond size and number of branches of Sargassum confusum in May 1995.

order fresh wt. total length of width of length of main

(g9) length{cm) stem (cm) stem (mm) branches (cm)
1 93.3 214.7 11.70 4.71 203.0
2 110.0 200.0 12.00 5.59 188.0
3 66.2 192.9 5.40 4.00 187.5
4 106.2 177.2 4.70 4,13 172.5
5 68.5 179.2 7.60 4.59 171.6
6 86.5 169.9 5.20 3.68 164.7
7 64.9 156.6 7.50 4.09 149.1
8 56.7 152.2 4.00 2.86 148.2
9 91.0 143.2 3.20 3.06 140.0
10 62.1 142.6 7.60 4.08 135.0
11 64.5 132.0 4.00 3.14 128.0
12 36.0 130.3 2.77 2.66 127.5
13 72.0 129.9 3.90 3.37 126.0
14 66.0 130.2 6.20 440 124 0
15 48.0 122.1 2.10 5.82 120.0
16 38.0 118.1 4.11 3.34 114.0
17 49.7 115.9 3.40 1.47 112.5
18 41.6 111.0 6.04 2.89 105.0
19 38.9 106.8 6.00 4.42 100.8
20 49.0 97.1 2.60 1.96 94.5
21 38.6 87.0 3.00 2.68 84.0
22 49 4 85.7 3.20 2.89 82.5
23 25.2 71.9 2.90 2.70 69.0
24 29.1 53.3 2.28 3.25 51.0
25 31.0 51.8 2.30 2.01 49.5
26 19.3 32.9 1.43 2.68 31.5
27 9.5 17.4 1.38 1.94 16.0

average 55.96125.82 123.01+50.45 4.686+t2.745 3.423+1.086 118.3%48.39




Appendix 6. Multiple regression and correlation. The total length of Sargassum confusum is
assumed to be dependent upon length and width of stem.

CORRELATION ANALYSIS

Pearson Correlation Coefficients / Prob > |R! under Ho: Rho=0 / N = 27

Total Width ' Length

length of stem of stem
Total 1.00000 0.76373 0.63955
length 0.0 0.0001 0.0003
Width 0.76373 1. 00000 0.66001
of stem 0.0001 0.0 0.0002
Length 0.63955 0.66001 1.00000
of stem 0.0003 0.0002 0.0

Dependent Variable: TOTAL LENGTH

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 2 40751.02312 20375.51156 19,234 0.0001
Error 24 25423.95688 1059, 33154
C Total 26 66174.98000

Root MSE 32.54737 R-square 0.6158

Dep Mean 123.03333 Adj R-sq 0.5838

C.V. 26.45411

Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > T}
Intercept -1 32.753264  21.30107237 1.538 0.1372
Width of stem 1 11.123813 3. 09506491 3.594 0.0015
Length of stem 1 11.149099 7.82167412 1.425 0.1669



Appendix 7. Frond size of Laminaria japonica in November 1995.

order fresh wt. total width of length of width of

(9) length(cm) blade (cm) stipe (cm) stipe (mm)
1 116.7 158.5 9.0 5.5 6.18
2 117.6 144.5 5.3 4.5 5.88
3 101.6 126.9 9.3 3.4 5.88
4 114.5 124.5 8.5 3.3 5.42
5 88.9 97.5 8.2 3.5 4,99
6 104.3 96.0 8.0 4.7 5.99
7 56.5 92.0 7.5 4.0 4,57
8 69.9 89.4 7.9 3.4 6.66
9 52.5 89.0 5.5 2.2 5.05
10 78.9 88.8 8.3 5.6 6.35
11 78.3 84.1 8.2 5.1 6.42
12 71.0 82.0 8.4 4.0 6.58
13 74.0 78.4 8.9 3.9 5.83
14 47.0 70.7 6.9 3.2 4.57
15 51.6 69.5 7.7 3.5 4.29
16 45,1 66.0 6.0 3.5 4.76
17 58.3 61.0 7.4 4.0 5.31
18 32.3 58.0 4.6 4.0 4.73
19 54.6 58.0 8.1 3.0 6.03
20 51.9 57.0 6.6 2.9 5.70
21 56.8 51.0 8.7 3.2 5.64
22 23.3 44.8 6.5 4.3 3.72
23 15.1 42.5 5.0 5.5 5.28
24 33.5 41.4 7.1 5.4 5.40
25 23.6 41.0 6.5 3.0 4.68
26 26.2 35.5 6.0 3.5 4,91
27 47.5 35.2 8.8 5.0 7.35
28 20.3 35.0 6.5 3.6 5.13
29 36.6 32.5 8.4 4.3 7.09
30 33.8 31.9 6.5 4.1 6.13
31 27.9 29.9 9.0 5.4 5.94
32 26.9 28.0 7.2 4.5 5.83
33 7.6 24.4 3.1 2.9 3.57
34 10.2 19.8 4.6 4.3 4.73
35 9.3 17.3 4.1 2.7 3.7
36 10.0 15.2 6.3 5.2 4. .64
37 10.2 14.0 4.8 3.0 4.53
38 7.1 12.6 5.6 3.0 3.96
39 2.2 11.0 2.5 3.5 3.07
40 2.6 9.2 3.2 3.7 3.72

average 47.40133.60 59.10%37.92 6.77£1.79 3.9310.89 5.26+1.01
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Appendix 8. Multiple regression and correlation. The total length of Sargassum confusum is
assumed to be dependent upon length and width of stem.

CORRELATION ANALYSIS

Pearson Correlation Coefficients / Prob > |R! under Ho: Rho=0 / N = 40

Total Width of Length of Width of

length blade stipe stipe
Total 1.00000 0.53611 0.11988 0.42390
length 0.0 0. 0004 0.4612 0. 0064
Width of 0.53611 1.00000 0.31326 0.75311
blade 0.0004 0.0 0.0490 0.0001
Length of 0.11988 0.31326 1.00000 0.43198
stipe 0.4612 0.0490 0.0 0.0054
Width of 0.42390 0. 75311 0.43198 1.00000
stipe 0.0064 0.0001 0.0054 0.0

Dependent Variable: TOTAL LENGTH

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 3 16392.94796 5464 31599 4,958 0.0055
Error 36 39675.71204 1102.10311
C Total 39 56068. 66000

Root MSE 33.19794 R-square 0.2924

Dep Mean 59. 10000 Adj R-sq 0.2334

C.V. 56.17248

Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > ITi
Interceot 1 -16.178415 30.94114045 -0.523 0.6043
Width of blade 1 10. 569557 4.51416928 2.341 0.0249
Length of stipe 1 -2.988286 6.60536537 -0.452 0.6537
Width of stipe 1 2.949362 8. 43993677 0.349 0.7288
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