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Blackwell and Powell 

considered Thraustochvtrium (a labyrinthulid, cf. Porter, 1990) at least distantly related to the 
Oomycetes/Hyphochytriomycetes. Using organelle markers (such as K-bodies), Randolph and Powell (1 992) 
confirmed the zoospore ultrastructural relationship between some members of the orders Leptomitales and 
Saprolegniales of the Oomycetes. The Leptomitales are separated from the Saprolegniales by the perhaps 
superficial character of hyphal contrictions (cf. Alexopoulos, 1962). The order Lagenidiales (Oomycetes) is 
probably artificially held together by the feature of a substantially reduced thallus, related to endoparasitic habit 
(e.g., Lanenidium, Mvzocvtium, Olpidiopsis). Based on both traditional morphology (Sparrow, 1973) and 
ultrastructure (Powell and Blackwell, 1990), the Lagenidiales probably constitute a heterogeneous assemblage. 
Olpidiopsis, traditionally placed in the Lagenidiales, has a helical flagellar transition zone structure (Bortnick et 
al., 1985), resembling that of chromophytous algae rather than Oomycetes; Cavalier-Smith (1989) considered the 
flagellar transition zone of Olpidio~sis suggestive of a link between chromophytous algae and pseudofungi. 
Preisig (1989) discussed the flagellar transition region of chromophytous algae, i.e., usually possessing a 
transitional helix structure, as indicative of a general relationship among chromophytes; however, phaeophytes, 
raphidophytes, bacillariophytes, bolidophytes, dictyochophytes, and pedinellids lack a transitional helix (cf. 
Preisig 1989; Van den Hoek et al., 1995; Guillou et a1 ., 1999; Graham and Wilcox, 2000); we note, though, that 
the latter four of this list have reduced flagellar apparatus (cf. also Saunders et al, 1995). Oomycetes usually 
possess a similar, and probably related, but more complex flagellar transition region, characterized by a 
"concertina," i.e., concentric rings with struts (Barr and Desaulniers, 1989; Cavalier-Smith, 1989; Preisig, 1989). 
The "concertina" of Oomycetes has more recently been referred to as a "double ciliary transition helix" by 
Cavalier-Smith (1997), relating it to the simpler (single) helix of most chromophytous algae. The transitional 
zone of hyphochytrids is similar (ring-like) to Oomycetes but less complex, and usually with fewer rings (Cooney 
et al., 1985; Cavalier-Smith, 1989; Preisig, 1989). Providing an evolutionary interpretation to information on the 
flagellar transition zone structure, Cavalier-Smith (1989, 1997) considered it more plausible that the complex 
concentric ring structure of Oomycetes was ultimately derived from the simple helix of chromophytous algae, 
than the reverse proposition; hence, a polarity of this character and a phylogenetic direction are suggested. 

Ultrastructural evidence thus (cf. Ban; 1983; Barr and Desaulniers, 1989; Cavalier-Smith, 1986, 1989; 
Preisig, 1989), based mainly on parts of the flagellar apparatus (e.g., the flagellar transition zone), has been 
generally indicative of an evolutionary sequence leading from a simple chromophytous monad to a hyphochytrid 
motile cell or an oomycete zoospore (i.e., to pseudofungi, cf. Fig. 1, after Cavalier-Smith, 1989). 
Morphological/ultrastructural evidence has led to the inference that, among chromophytous algal groups, the 
golden algae, i.e., chrysophytes (particularly certain monadal types, e.g., Ochromonas), are basal to presumed 
derived groups, such as diatoms (bacillariophytes), brown algae (phaeophytes), and perhaps yellow-green algae 
(xanthophytes), cf. Fig. 1 and also Bold and Wynne (1985), Cavalier-Smith (1989), O'Kelly (1989), Moestrup 
(1995), Preisig (1995). Both monadal chrysophytes (e.g., Ochromonas) and the eustimatophytes are plausible as 
groups relatively primitive among chromophytous algae (cf. Barr, 1983; Hibberd, 1986; Beakes, 1989). 

lb. Molecular Approach. This approach has ascended to dominance since approximately 1990. Most of 
these data have come from sequencing of ribosomal RNA genes (both large and small subunits). Small subunit 
ribosomal FWA (SSU rRNA), in particular, has been considered to have value in phylogenetic reconstructions, 
especially in establishing branching orders of taxa or groups (Sogin et al., 1993; Lavau et al., 1997). The 
potential value of such molecular data in determining filiation renders such information vital to the questions we 
ask in this paper. However, the infallibility of SSU rRNA data in deciphering phylogenies has been seriously 
challenged (Marshall, 1997; Maley and Marshall, 1998; Phillippe and Adoutte, 1998); to cite one type of problem, 
group alignment may be significantly affected by the particular sample species selected (Maley and Marshall, 
1998). However, in spite of some possible problems, we do not wish to downplay the great potential importance 
of molecular investigations to the understanding of systematics, evolution, and phylogeny--of stramenopiles, or of 
any group for that matter. Molecular data are clearly as vital to phylogenetic considerations as any other type of 
systematic information. 

The earlier of the molecular investigations on stramenopiles appeared confirnational of ultrastructural 
studies. Based on ribosomal FWA data, support was found for relationships among chromophytous algae, and of 
these with oomycetous "fungi" (cf. Gunderson et al., 1987; Perasso et al.; 1989; and Ariztia et al., 1991). 
Although evolutionary branching orders were not necessarily clarified, further insight was gained into probable 








































































