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 Four T. gratilla specimens from Cebu in the 
Philippines were used.  
 Specimens were cleaned using a 1:1 ratio 
of bleach and deionized water. The growing plates 
near the ocular region were mounted on a 10-mm 
stub and sputter-coated with gold. Specimens were 
examined using a scanning electron microscope 
(SEM).  

 The sea urchin’s body, or test, is divided 
into 20 columns of calcareous skeletal plates. 
These columns are divided into paired, 
alternating regions. The ambulacral region is 
distinguished by the presence of tube feet. The 
interambulacral region separates the amulacral 
columns.  
 The ambulacral region is composed of 
compound plates. Compound plates are three 
skeletal plates that have compounded (fused). 
Compound plates are distinctive because they 
typically bear one spine. Singular skeletal plates 
within the ambulacral region are added at the top 
of the organism under a specialized plate called 
the ocular plate.  
 The present study explores how 
compound plates form from singular compound 
plates.  

(Left) Figure 1: Test of T. gratilla with spines absent. (Right) 
Figure 2: Top of T. gratilla test viewed under dissecting 
microscope. O is the ocular plate, A is the ambulacral region 
and I is the interambulacral region.   

Fusion occurs 
within even the 
youngest 
compound 
plates. 

Figure 3: SEM image of the ambulacral region of T. gratilla. 
Pore pairs (one pore pair represents one plate) are 
numbered from youngest to oldest within compound plates. 
The youngest compound plate is at the bottom. Fusion is 
occurring within compound plates.   

Developing plates 
fuse to previously 
developed plates 
even if not part of 
that compound 
plate. 

Figure 4: SEM image of T. gratilla ambulacral region. The 
youngest plate is visible at the bottom. The youngest plate (1) 
is the third plate of that compound plate.  

The stroma (the 
holes) is filled in 
the developing 
plates. 

Figure 5: SEM image of T. gratilla of the ambulacral region. 
This is a developing plate that is fused to the next plate by a 
calcareous cement.  The plate developing will form the first 
plate of the next compound plate.  

 Members of compound plates begin 
fusing immediately. This is evident in developing 
compound plates, which have two fused plates 
before the third and final plate is completely 
developed (Figure 4). This was expected, and it 
appears that fusion among all three compound 
plate members is completed within very young 
compound plates (Figure 3). 
 What was unexpected, however, was the 
calcareous cement that appears to hold 
developing plates in place (Figure 5). The cement 
attaches developing plates to the next youngest 
plate whether the developing plate is a member 
of that compound plate or if the developing plate 
is the first member of the next compound plate. 
 The cement is not visible in older plates. It 
is unclear if the cement is present in the older 
plates but is deeper than the surface level and, 
therefore, not visible or if the cement is resorbed 
and, therefore, not present at all in older plates.  
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