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TABLE I: PERCENTAGE VARIANCE AND OVERALL SHAPE VARIATION IN THE DORSAL SHELL AND VENTRAL/APERTURAL OF P. CANALICULATA AS EXPLAINED 
BY SIGNIFICANT RELATIVE WARPS 

RW % 
Variation 

Dorsal Shell % 
Variation 

Ventral/Apertural Shell 

1 37.94% The first relative warp illustrates the differences in the 
height of the spire and the shell. Samples in the high 

positive RW1 axis have the characteristics of a shorter 
but wide apical spire as compared to low negative RW1 
with longer and more pronounced apical spire height. In 
terms of shell width, positive RW1 axis have wider body 
whorl compared to those in low negative scores. Based 

on the boxplot shown in RW1, samples from Lake Dapao 
are towards the negative axis, while samples in 

Lakewood are observed to be on the positive RW1 axis. 
This can be inferred that samples from Lake Dapao have 
narrow body whorl but have long and more pronounced 
spires. Moreover, male samples from Lake Lanao tend to 
move towards the low negative axis as compared to the 
female samples from Lake Lanao. Furthermore, samples 

obtained from Lakewood are at either positive or 
negative axis suggesting that these samples are either 
short or long and have either shorter or wider body 

whorl. 

25.39% The first relative warp illustrates the differences in the body 
whorl and aperture. Samples in the high positive RW1 axis 

have the characteristics of having a longer body whorl length 
and wider body whorl width. In contrast, low negative 

samples have shorter body whorl length and shorter width. In 
terms of the apertural area, samples at low negative axis wide 
aperture and longer aperture length. As shown on the boxplot 
of RW1, only male Lanao and female Lakewood samples are 
observed to be at the positive axis suggesting that shells of 
this group have longer body whorl length and wider body 
whorl width with narrow aperture. The rest are at either 

positive or negative axis. 

2 17.33% At high positive axis, body whorl width is narrow but 
shorter spire height as compared to low negative axis 

with wider body whorl with longer and more pronounced 
spire height. 

17.75% Variation can only be observed at the apertural area where 
samples at low negative axis tend to have wider aperture. 

3 12.40% Variation can only be observed at shell spires. High 
positive axis observed to have short base but shorter spire 

as compared to low negative axis. 

14.03% Samples at high positive axis have longer and more 
pronounced spire with narrow aperture as compared to low 
negative axis shell where spire are short but the aperture are 

visibly long in length and wide. 
4 6.03% Variation is very visible at body whorl and base of shell 

spire. At high positive axis, shells have short spire base 
but thinner body whorl width. On the other hand, 

samples at low negative axis have wider spire base as 
well as body whorl width. 

9.56% Variation can be observed at spire and aperture. Samples at 
high positive axis have shorter spire but narrow aperture as 
compared to low negative axis where the spire in longer and 

more pronounced with wider aperture. 

5 5.09% With high positive axis, samples have short spire base 
but thinner body whorl width. While, samples at low 

negative axis have wider spire base as well as body whorl 
width. 

6.18% Samples at high positive axis have shorter spire as compared 
to low negative axis where spire is longer and more 

pronounced. 

 
TABLE II: RESULTS OF THE KRUSKAL-WALLIS TEST FOR SIGNIFICANT DIFFERENCES IN THE MEAN SHAPES OF DORSAL SHELL OF P. CANALICULATA 

Relative Warp Group a b c d e F 
1 a - 0.6647 5.76E-05 0.1338 9.68E-09 4.19E-06 
 b  - 8.08E-06 0.03573 2.23E-11 3.53E-08 
 c 

  
- 4.11E-08 0.1715 0.7519 

 d    - 6.71E-13 2.45E-09 
 e     - 0.2645 
 f     

 
- 

Relative Warp Group a b c d e f 
2 a - 2.07E-07 0.000736 0.2483 0.00189 1.08E-07 
 b  - 6.82E-16 4.19E-06 0.04677 0.7541 
 c   - 5.92E-07 2.00E-10 1.09E-15 
 d    - 0.03714 6.88E-06 
 e     - 0.02883 
 f     

 
- 

Relative Warp Group a b c d e f 
3 a - 3.41E-09 1.22E-10 4.07E-16 5.11E-21 2.83E-14 
 b  - 0.6126 0.01084 6.70E-06 0.08844 
 c   - 0.06015 0.000132 0.2437 
 d    - 0.0446 0.4475 
 e     - 0.00535 
 f     

 
- 

Relative Warp Group a b c d e f 
4 a - 9.07E-07 0.9123 1.58E-06 0.4314 0.09996 
 b  - 4.11E-10 0.8896 2.49E-07 5.73E-06 
 c   - 5.12E-10 0.2905 0.03833 
 d    - 3.78E-07 6.30E-06 
 e     - 0.2821 
 f     

 
- 

Relative Warp Group a b c d e f 
5 a - 0.2251 0.0126 0.196 0.000323 0.02185 
 b  - 0.000108 0.9692 7.28E-07 0.000147 
 c   - 0.000162 0.2397 0.8806 
 d    - 5.92E-07 0.000145 
 e     - 0.2045 
 f     

 
- 
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