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The main question in our understanding of the nature of W R stars is: which stars are their 
progenitors and how do they evolve to reach the W R stage? We have some ideas about 
progenitor's masses and, by mass luminosity relations, about their brightness when they 
are 0 stars. But, it is difficult to say anything for their possible Red phase. 

We suggest one statistical approach to this problem, based on the recent data for M33. 
We have used the data for W R stars from Massey and Conti (1983), Armandroff and 

Massey (1985) and Massey et al. (1987). The stars with coincident coordinates (3" error 
box) and the same spectral index are excluded. The data for red and blue supergiants are 
taken from the catalog of Freedman (1984), appended by Ivanov (1990). The combined 
catalog is complete up to 19?5. Because we are interested in supergiants only, we stop 
our calculations at this limit. We have accepted as blue supergiants (BSG) the stars with 
U -V < - 0 ? 3 , and for RSG these with Β - V > 1?9 (Humpheys et ai, 1985). 

The evolutionary theory predicts two main paths for stars with masses greater than 
3 0 Μ Θ . 
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Thence the distribution of 0 stars (PJBSG) must be the same as the distribution of (RSG 
-I- W R ) stars - FWR+RSG-

Assuming an apparent distance modulus to M33 of about 2570, we deal with 0 stars 
brighter than Mv = —5?5, or with Μ > 3 0 Μ Θ . Also we have a fixed number of W R stars. 
So, to obtain a coincidence between the distributions mentioned above, we can vary only 
the magnitude mi. RSG brighter than mi will be added to W R stars and the resulting 
distribution FwR + RSG is compared with PBSG- The best coincidence occurs for mi = 
18?5, and we conclude that the red stars in M33 brighter than 18?5 evolve to W R stars. 

Maeder et al. (1980) have shown that the lifetime of each phase depends on metal 
abundance. In favour of this result they suggest an observed gradient in relative numbers 
of W R stars ( N W H ) and RSG (NRSG)- Using our limit magnitude 18?5 for RSG we confirm 
the presence of a gradient of ^WR/^RSG in M33. 

Based on the data of the chemical composition in M33 (Kwitter and Aller, 1981) we 
have also found that the ratio NWR/NRSG is sensitive to the metallicity Z. 
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