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Observation of Internal Shape of Nautilus Siphuncle

Using an X-ray CT system allows non-destructively 
and three dimensionally observing the internal 
structure of objects. 
In particular, the inspeXio SMX-225CT Shimadzu 
Microfocus X-Ray CT System (Fig. 1) offers micron-
level imaging resolution that allows observing fine and 
complicated internal structures in detail. 
This example focuses on the chamber structure of the 
nautilus, famous as a living fossil. 

The nautilus is a cephalopod that lives in the southern 
Pacific Ocean and is related to squid and octopus, but 
has a characteristic snail-like shell. However, their 
shell differs significantly from snail shells, in that they 
are partitioned into small chambers, which are 
connected via a duct, called a siphuncle, used to 
adjust buoyancy by changing the internal gas pressure. 

n Introduction

Fig. 1  inspeXio SMX-225CT Microfocus X-Ray CT System

Fig. 2  Nautilus Pompilius
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The specimen used to obtain these images was a 
nautilus with a shell size of about 70 × 120 × 80 mm. 
Fig. 3 shows 3D images reconstructed from CT 

images of the nautilus specimen. These make it 
extremely easy to visually understand the shell 
structure. 

Fig. 4 shows examples of images generated using the 
Multi Planar Reconstruction (MPR) function, which 
enables displaying any desired cross sectional image 
(slice) from acquired data. Since the slice position and 
slice angle can be freely changed, it means that any 
area of interest can be observed, which is very useful. 
In this example, the siphuncle passes through the 
chamber partition walls of the shell at an angle. This is 
difficult to observe in regular orthogonal slices, so an 
image angled to show this feature is shown in the 

lower right image of the figure. 
These images show how the nautilus siphuncle is 
constructed according to strict rules and how this 
beautiful structure of nature extends deep into the 
shell with such precision. 
As this example shows, X-ray CT systems, which 
enable viewing complicated internal structures freely 
from any angle, can provide extremely interesting data 
for the biological sciences and, therefore, is a valuable 
tool for research.

n Observation Results

Fig. 4  MPR (Multi Planar Reconstruction) Images of Nautilus

Fig. 3  3D Image of Nautilus

Slice position where lower left 
image was obtained

Image from slice labeled with " " 
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Slice position where upper 
right image was obtained

Slice position where lower 
right image was obtained
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symbol in upper left image

Image from slice labeled 
" - " in lower left image


