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Supplementary Materials 

Table DR1 – Localities 

Section Longitude Latitude

Site 1: Dreidornvlagte  16° 39' 50.57'' E  23° 51' 36.83'' S 

Site 2: Zebra River  16° 12'13.24'' E  24° 30' 49.38'' S 

Site 3: Swartpunt  16°41'33.00"E  27°28'29.00"S 

Table DR1. Co-ordinates and names of localities. 

Sampling 

    At Driedoornvlagte, three sets of tube diameter measurements were made: 1) Randomised 10 x 10 cm grids from monospecific reefs 

previously described as C. hartmanae, 2) 2 x 10cm increments through a surface approximately 10o from vertical through 100 cm of C. 

hartmanae reef, and 3) Randomised 2 x 2 cm grids from monospecific reefs of C. riemkeae. From Zebra River, two sets of tube diameter 

measurements were taken: 1) Randomised 10 x 10 cm grids from stromatolitic heads, 2) Detrital Cloudina from the inter-reef wackestone. From 

Swartpunt two sets of randomised measurements were taken from bedding planes from the lowermost exposed and uppermost parts of the 

Spitzkopf Member. 

    PAST was used to make box and whisker plots of raw size data (Hammer et al., 2001).  
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Data 

Table DR1: Raw and normalised data for each locality, and summarised data 

DRIEDOORNVLAGTE – C. hartmanae 

Bin  Freq  Interval 
Freq 
Normalised

1  96  0‐1  0.222738
2  85  1‐2  0.197216
3  121  2‐3  0.280742
4  79  3‐4  0.183295
5  38  4‐5  0.088167
6  8  5‐6  0.018561
7  2  6‐7  0.00464
8  1  7‐8  0.00232
9  1  8‐9  0.00232

More  0  9‐10  0
Sums  431 
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DRIEDOORNVLAGTE – C. riemkeae 

Bin  Freq  Interval 
Freq 
Normalised

1  143  0‐1  0.74245
2  50  1‐2  0.257525
3  0  2‐3  0
4  0  3‐4  0
5  0  4‐5  0
6  0  5‐6  0
7  0  6‐7  0
8  0  7‐8  0
9  0  8‐9  0

More  0  9‐10  0
Sums  193 

 
 
ZEBRA RIVER- STROMATOLITES 

Bin  Freq  Interval 
Freq 
Normalised 

1  125  0‐1  0.55 
2  65  1‐2  0.29 
3  26  2‐3  0.11 
4  7  3‐4  0.03 
5  4  4‐5  0.02 
6  1  5‐6  0 
7  0  6‐7  0 
8  0  7‐8  0 
9  0  8‐9  0 

More  0  9‐10  0 
Sums  228       



 4

ZEBRA RIVER – INTER-REEF MUD 

Bin  Freq  Interval 
Freq 
Normalised 

1  592  0‐1  0.772846
2  116  1‐2  0.151436
3  39  2‐3  0.050914
4  8  3‐4  0.010444
5  5  4‐5  0.006527
6  6  5‐6  0.007833
7  0  6‐7  0
8  0  7‐8  0
9  0  8‐9  0

More  0  9‐10  0
Sums  766 

 
SWARTPUNT-LOWER 

Bin  Frequency 
Freq 
Normalised 

1  102  0.45 
2  60  0.27 
3  35  0.16 
4  9  0.04 
5  9  0.04 
6  3  0.01 
7  4  0.02 
8  3  0.01 
9  0  0 
10  0  0 

More  0  0 
Sums  225  1 
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SWARTPUNT-UPPER 

Bin  Frequency  Freq Normalised 
1  33  0.49    
2  15  0.22    
3  12  0.18    
4  8  0.12    
5  0  0    
6  0  0    
7  0  0    
8  0  0    
9  0  0    
10  0  0    

More  0  0    
Sums  68       

 

DRIEDOORNVLAGTE – 100 CM TRANSECT, 2 X 10 CM INTERVALS 

2x10cm  Description  Sizes Observed (mm) 
0 ‐ 2cm  2.5  2 5 1.2 3 4 2  1 1.5 1 1 1.5 3 
2 ‐ 4cm  1.5  2 2 4 1.5 2
4 ‐ 6cm  1.5  2 3 2 3 1 3 
6 ‐ 8cm  4  3 3 2.5 2 2 3 
8 ‐ 
10cm  2  2.5 2 2.5 4 4 3  3 2 1.7
10 ‐ 
12cm  3  4 2 2 2 3 3  3 2 3 1.5
12 ‐ 
14cm  2  3 2.5 1.5 2.5 1.7 2  3
14 ‐ 
16cm  2  2.5 2 1.5 3 2 3  2.5
16 ‐  2.5  3 3 2.5 1.5 1 1  2
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18cm 
18 ‐ 
20cm  2  3 2.5 2 2
20 ‐ 
22cm  2  2 4 3 3 2
24  2.5  3 3 3 4 3
26  2  2.5 3 3 2 2 2.5  4 1 2 2.5
28  1.5  1 1 3 2 1
30  2.5  3 2.5 3 1 2
32  1.5  2 2.5 2.2 2.1 2 1.5  2
34  2  2 2 2 1.5 1.5 2  1.5
36  2  1.5 2.2 2.5 2.5 2
38  2  2.5 3 3 1 3 1.5  2 3 1.7
40  2  3 3.5 2.8 1 4
42  2  2 3 3 1 2 3  2 1.5
44  2  2 3.1 2.3 3.1 3 4  3
46  2  3 3.1 4 1 1 1  2
48  2  1.5 2.3 1 3 0.7 2 
50  1.8  1.9 2 1
52  3  2 2.5 0.9 1
54  2  2 2 1.7 2.4 2.1
56  1.2  2.3 4 4
58  2.3  2.1 3.4 2.7 1
60  3.2  2 2 3 2 2 3.4  1
62  2  2.1 3 2
64  2  2 1.7 5 5 1 2 
66  3  4 4 3 3
68  4  3 3 4 2.5
70  3  3 2 2.5 3
72  3.5  2 1 4 1 2
74  2  3 1 2 2 3
76  3  3 2.7 2.9 4
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78  3.5  2 2 1 4 4
80  3  3 3 3.5
82  4  2 3 2 3 3 4  2
84  3  2 2.5 2 3 1.7
86  1  3 1.7 3 1 1 3 
88  1.7  2 3 2 1.4
90  1.7  2 3 2 1 2 1 
92  2  2.5 3 2 2 3 4  2.5
94  2.5  3 2.5 2 2 2.7

96  5  2 4 2 3
98  5  2 2 2.5 1
100  2.5  1.5 1.5 2

 

TOTALS (PDFs) FROM EACH LOCATION 

Bin 
Driedorn‐
Upper 

Swartpunt‐
Lower 

Driedorn‐
Low 

Zebra‐
Stromatolite

Swartpunt‐
Upper 

TOTALS 
NORMALISED 

Zebra‐
Mud 

1  0.742473118  0.453333333  0.222737819 0.54824561 0.469313725 0.487221  0.772846
2  0.257526882  0.266666667  0.197215777 0.28508772 0.243627451 0.250025  0.151436
3  0  0.155555556  0.280742459 0.11403509 0.166013072 0.143269  0.050914
4  0  0.04  0.183294664 0.03070175 0.078823529 0.066564  0.010444
5  0  0.04  0.088167053 0.01754386 0.02 0.033142  0.006527
6  0  0.013333333  0.018561485 0.00438596 0.006666667 0.008589  0.007833
7  0  0.017777778  0.004640371 0 0.008888889 0.006261  0
8  0  0.013333333  0.002320186 0 0.006666667 0.004464  0
9  0  0  0.002320186 0 0 0.000464  0

0  0  0 0 0 0  0
   1  1  1 1 1 1  1
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CUMMULATIVE DISTRIBUTION FUNCTIONS 

Bin       
0  0  0  0 0 0 0  0
1  0.742473118  0.453333333  0.222737819 0.54824561 0.469313725 0.487221  0.772846
2  1  0.72  0.419953596 0.83333333 0.712941176 0.737246  0.924282
3  1  0.875555556  0.700696056 0.94736842 0.878954248 0.880515  0.975196
4  1  0.915555556  0.883990719 0.97807018 0.957777778 0.947079  0.98564
5  1  0.955555556  0.972157773 0.99561404 0.977777778 0.980221  0.992167
6  1  0.968888889  0.990719258 1 0.984444444 0.988811  1
7  1  0.986666667  0.995359629 1 0.993333333 0.995072  1
8  1  1  0.997679814 1 1 0.999536  1
9  1  1  1 1 1 1  1

More  1  1  1 1 1 1  1
 

 

Statistical Tests 

    To determine whether the tube diameter data were normally distributed and to inform further statistical tests, a Shapiro-Wilk test was applied 

to the raw size data from each habitat (Table DR2).     

     The Kolmogorov-Smirnov test was also used to compare the overall tube diameter distribution across all data with the distributions in each of 

the three settings (Table DR3).  The Kolmogorov–Smirnov test may also be used to test whether two underlying one-dimensional probability 

distributions differ.  All tests reported here used the ‘frequency normalised’ data from Swartpunt (Upper, Lower and Total), Zebra River 

(Stromatolite and Mud) and Driedoornvlagte.  
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Shapiro-Wilk Test for a Normal Distribution 

     To determine whether the Cloudina size data were normally distributed, and to inform further statistical tests, a Shapiro-Wilk test was applied 

to the data from each locality. The Shapiro-Wilk test was selected due to its statistical power. In the Shapiro-Wilk test, the null hypothesis (H0) is 

that the size distribution of the measured Cloudina is normal.  

Table DR2: Shapiro-Wilk Test Results on raw Data 

Shapiro-Wilk Conclusion 

    All p-values are well below the critical value of 0.05, so we may reject the null hypothesis that the data are normally-distributed. 

Consequently, non-parametric tests and statistics should be used from here onward.  

Locality Shapiro-Wilk W Statistic p-value 
Swartpunt - Upper 0.84573 6.636e-07 
Swartpunt - Lower 0.75632 <2.2e-16 
Zebra River  - Stromatolite 0.84786 3.283e-14 
Zebra River - Mud 0.69442 <2.2e-16 
Driedoornvlagte – 
C.hartmanae 

0.95479 3.2e-10 

Driedoornvlagte – 
C.riemkeae 

0.54584 <2.2e-16 
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Kolmogorov-Smirnov Test for Equal Distributions 

     The Kolmogorov-Smirnov test was used to compare the Cloudina size distributions from each 

possible pair of localities. The Kolmogorov-Smirnov test is a pairwise non-parametric test which 

detects differences in both the shape and position of a distribution, and was selected because it 

makes no assumptions about the distribution of the data. In the Kolmogorov-Smirnov test, the null 

hypothesis (H0) is that data from pairs of different field locations have the same size distribution of 

Cloudina. Each pair of locations was tested independently 

Table DR3: Kolmogorov-Smirnov Test Results 

Drie‐
Upper 

Drie‐
Lower 

Swart‐
Upper 

Swart‐
Lower 

Zebra‐
Stromatolit

e  TOTALS 
Zebra‐
Mud 

Driedorn‐Upper  0.58  0.29  0.29  0.19  0.26  0.08 

0.12  0.19  0.13  0.13  0.11  0.11 

Driedorn‐Lower  0.29  0.30  0.41  0.32  0.55 

0.18  0.11  0.11  0.08  0.08 
Swartpunt‐

Upper  0.16  0.12  0.02  0.30 

0.19  0.19  0.17  0.17 
Swartpunt‐

Lower  0.11  0.03  0.32 

0.13  0.10  0.10 
Zebra‐

Stromatolite  0.10  0.22 

0.10  0.10 

TOTALS  0.29 

0.06 

Zebra‐Mud 

Entries in red are significant at 95% confidence level 
Entries in pink are significant at 90% confidence level 
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