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Plaine des Lacs species (Fig. 9). In the latter,
tracheid diameter fluctuates sufficiently for one
to designate presence of growth rings. hence
the range of tracheid diameter figures given in
Table 1. The fluctuations shown in Fig. 9. how-
ever, do not occur throughout the wood in this
species, but evidently are produced only in cer-
tain years and in certain individuals. The col-
lection Carlquist 5277 lacked growth rings al-
together. In B. semecarpoides patches of
enlarged tracheids were observed (Fig. 1).

Tracheid wall thickness is a feature which
distinguishes some species of Bubbia. This
range can be demonstrated by comparison of
tracheids of B. paucifiora (Fig. 11) with those
of B. comptonii (Fig. 12). These represent the
extremes of the data given in Table 1.

An interesting detail noted in B. semecar-
poides was the occurrence of trabeculae on tra-
cheid walls (Fig. 5).

Pitting on tracheids of Winteraceae consists
of circular pits, fully bordered. with elliptical
pit apertures. These are shown in Fig. 3. The
pits of this figure are those of overlap areas. In
this species. B. semecarpoides, overlap areas
consist of 2 or 3 rows of circular pits. Circular
pitson overlap areas also characterize B. comp-
tonii tracheids. Mostly circular pits in 2 or 3
rows together with a few laterally widened pits
which may be designated scalariform charac-
terize the tracheids in wood samples studied
of B. howeana (Fig. 8), B. pauciflora, B. cf.
svlvestris, and the unidentified species from
New Caledonia. More abundant scalariform
pitting could be seen on one collection of B.
balansae (Fig. 20-21). in which the majority
oftracheids bear scalariform pitting on overlap
areas.

In both B. halansae and the undetermined
New Caledonian species. the tracheids at the
periphery of the larger of the stems studied bear
more abundant scalariform pitting. The small-
er stems had much less scalariform pitting.
Comparison of tracheids along radial sections
also showed that in both of these species. sca-
lariform pitting increases with age.

The scalariform pitting in tracheids of B.
balansae (Carlquist 5296) is exceptional in
abundance compared with other Winteraceae.
At least some of the scalariform pits in this
species have relatively wide pit apertures (Fig.
21) and somewhat reduced pit borders. On
account of the approach to morphology of per-
forations in these respects, study of these tra-
cheids by means of SEM (Fig. 21-23) was un-
dertaken. Because of the preparation method
of the wood samples. intact pit membranes
were not present in these pits or in the ordinary
circular bordered pits of this collection. How-
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ever, torn fragments of pit membranes in the
scalariform pits could be studied (Fig. 23). Mi-
nute pores in these pit membranes could be
seen consistently. There was no evidence that
the presence of these pores represented any
artifact. Presence of torn pit membranes in
scalariform pits as well as in circular pits can
be taken as an indication that all pits had mem-
branes in their functioning state/ While the
possibility that true perforations might occur
cannot be ruled out. there is no reason to be-
lieve that perforations occur on the basis of
the matenal studied. The minute pores on pit
membranes (Fig. 23) are much the same size
as those seen on the margo of conifer pits.

Walls of Bubbia balansae tracheids were not
observed to bear any warty laver, such as has
been reported in other Winteraceae (Meylan
and Butterfield, 1978). Instead, a minutely ru-
gose wall surface (Fig. 22) was seen consistently
on these tracheids.

Axial parenchyma is present as diffuse cells
in all species of Bubbia (Fig. 12). Only diffuse
cells were observed in the undetermined
species (Fig. 9). In addition, tangential bands
of axial parenchyma. one cell thick. were ob-
served in B. cf. sylvestris. Bands one to two
cells in thickness were seen in B. balansae (Fig.
18), B. comptonii, and B. pauciflora. Bands 1
to 3 cells thick were recorded for B. howeana
(Fig. 6) and B. semecarpoides (Fig. 1). These
bands may extend across rays (Fig. 18). Where
axial parenchyma cells are more thick walled,
as in B. comptonii (Fig. 12), borders can be
observed on their pits. There is a tendency
toward radial subdivision in axial parenchyma
cellsin B. comptonii (Fig. 12) and B. pauciflora
(Fig. 11). This tendency has not been noted
hitherto in Winteraceae.

Rays conform to the Heterogeneous Type I
of Kribs (1935). With respect to ray histology,
more procumbent cells occur toward the pe-
riphery of larger wood samples (e.g., abundant
procumbent cells in Fig. 19). Multiseriate por-
tions of multiseriate rays also become wider in
older samples (compare Fig. 2 with Fig. 7, 10,
and 17). Patel (1974) has demonstrated that
rays in Pseudowintera become so large with age
that measurement of rays in gross aspect rather
than under the microscope was appropriate.
Because ray histology and dimensions repre-
sent correlations primarily with age, rather
than with taxonomic units, quantitative data
on ray dimensions have not been collected.

Ethereal oil cells were present only in rays
of B. balansae (Fig. 17, 19). These cells are
identifiable by virtue of their larger size and
their thin walls, much as in leaves and other
organs of Winteraceae. Ray cells of most Win-



April, 1983] CARLQUIST—WOOD OF BUBBIA 581

Fig. 1-5. Bubbia semecarpoides, Carlquist 1387, wood sections. 1. Transection; at right, portion of a band of wide
tracheids which were formed after a pause in cambial activity. 2. Tangential section; multiseriate ray at left consists
mostly of procumbent cells. 3. Circular bordered pits of tracheid overlap areas from radial section. 4. Bordered pits in
ray cells from radial section. 5. Trabeculae of tracheid from radial section. Fig. 1, 2, scale above Fig. | (finest divisions =
10 um). Fig. 3-5, scale above Fig. 3 (divisions = 10 um).
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Fig. 6-10. Wood sections of Bubhia. 6-8. B. howeana, D.F.P. 18282. 6. Transection; axial parenchyma bands 1-
2 cells wide frequent. 7. Tangential section. Most ray cells erect. 8. Pitting on overlap areas from radial section. 9-10.
B. sp. (Anna Madeleine. New Caledonia). Carlquist 15608. 9. Transection. Growth rings visible. 10. Tangential section.
Ray cells with thick walls. Fig. 6. 7. 9, 10. scale above Fig. 1 Fig. 8. scale above Fig. 8 (divisions = 10 *m).



