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WOOD AND BARK ANATOMY OF SCALESIA (ASTERACEAE)

Sherwin Carlquist!

Introduction

The genus Scalesia Arnott is a distinctive Galapagos Island endemic be-
longing to tribe Heliantheae. subtribe Helianthinae, of Asteraceae. Scalesiua
has received comment from various authors because of two distinctive fea-
tures. Firstly, the genus has speciated in the archipelago in a rather spec-
tacular way with regard to leaf shape and size. Secondly, although a char-
acteristic shrub of lava pioneer situations in the lowlands, Scalesiu also
occurs as trees in cloud-forest areas of the uplands (5. cordata Stewart, S.
microcephala Robinson, §. pedunculata Hook. {.). Woodier than most gen-
era of Heliantheae, Scalesia presents a group appropriate for study with
respect to wood anatomy. The earlier account of 8. pedunculata wood
{Carlquist 1958) was based on a branch approximately 2 cm in diameter.
Eliasson (1974) presented some data on secondary xylem of three species
(S. affinis Hook. f., §. cordata, and §. villosa Stewart), compared the data
with figures for §. pedunculata, and concluded that variation among the
materials he studied was not significant. The basis for his study was twigs
of limited diameter. | wished to restudy wood anatomy in the genus. using
wood samples of more nearly optimal size. This was possible because two
collections were supplied to me. One of these. provided by Dr. Charles
Rick, was collected by him in 1965, shipped to me shortly thereafter, but
not studied until now because of the appearance of Eliasson's study. The
second collection was very kindly provided by Dr. Eliasson, who collected
woods for the present study at my request during his 1980-1981 visit to the
archipelago. These collections are excellent for the central and southern
islands. The absence of collections from the remote northern islands is prob-
ably not a serious omission, in view of the nature of the results presented
here.

The questions to be addressed in wood anatomy of Scalesia include
whether wood structure is uniform throughout the genus, as Eliasson’s data
suggested, and whether vartation. if present, is correlated with the habit
and habitat of the upland tree species as compared to the lowland shrubs.
Data obtained in this study are also applicable to questions relating to storied
structure, fiber dimorphism, and the significance of fiber length.

Matertals and Methods

The specimens studied and their provenance are as follows: 5. affinis,
Rick SAM 1520 (Darwin Station. Academy Bay. Santa Cruz L., el. 10 m. [1-
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1-1964), Eliasson 12 (Black Beach, Santa Maria 1., el. 10 m, 1.5 m tall, I-8-
1981); S. aspera Andersson, Rick SAM [508 (3 km E of Bahia Conway,
Santa Cruz 1., el. 5 m, 1-27-1964), Eliasson 16 (Cerro Ballena, Santa Cruz
I., el. 50 m, 2.5 m tall, 11-13-1981); S. crockeri Howell, Rick SAM 1510 (N
side Santa Cruz I., el. 15 m, 1-29-1964), Eliasson 5 (N side Santa Cruz I.,
el. 70 m, 2 m tall, XII-23-1980); S. helleri Robinson, Eliasson 6 (Santa Fé
I., el. 80 m, 2 m tall, XII-28-1980), Eliasson 7 (S side Santa Cruz 1., el. 30
m, 4 m tall, XII-31-1980): S. pedunculata, Rick SAM 1532 (Bellavista, Santa
Cruz 1., el. 200 m, II-1-1964), Eliasson 4 (Los Gemelos, Santa Cruz 1., el.
630 m, 8 mtall, X1I-20-1980); §. stewartii Riley, Eliasson 15 (E of El Sarten,
San Salvador I., el. 20 m, 1.2 m tall, 1-29-1981): §. villosa, Eliasson 8 (Punta
Cormorant, Santa Maria I., el. 30 m, 2.5 m tall, I-7-1981). Eliasson took
particular care to obtain specimens of optimal size for each specimen.

Wood specimens were prepared by drying. Portions of these were boiled
and treated for periods ranging from one to three days in ethylene diamine
solution according to the method of Kukachka (1977). In some specimens,
adherent bark was sectioned together with the wood. Outermost xylem por-
tions. not wood from near pith, were studied for all species. Sections were
stained with safranin. For some sections in which bark was present, fast
green was used as a counterstain. Macerations were prepared with Jeffrey’s
fluid and stained with safranin.

Wood Anatomy

Vessel elements.—Vessel elements of Scalesia are round as seen in tran-
section (Fig. 1, 5, 11). They tend to occur in groups often: most collections
show an average of about two vessels per group (Table 1), which is near
the mean for Heliantheae as a whole, 2.16 (Carlquist 1966). Mean vessel
diameter in the genus ranges from 45 to 83 um, and is thus slightly above
the mean for Heliantheae as a whole, 48 um; however, the range in Scalesia
is comparable to vessel diameter for tree Asteraceae (84 um) or rosette tree
Asteraceae (68 um). The widest vessel diameters occur in the cloud-forest
tree species §. pedunculata (Fig. 11), the narrowest in S. aspera (Fig. 1).
In a given section of most Scalesia woods studied, some fluctuation in vessel
diameter could be observed. These fluctuations are not marked enough to
be designated as growth rings: however, weakly differentiated growth rings
may sometimes be said to occur (Fig. 5. 11).

Vessel-element length in Scalesia ranges from 154 to 324 um (Table 1);
Heliantheae as a whole have somewhat shorter vessel elements, averaging
255 um (Carlquist 1966). Scalesia aspera has the shortest, as well as the
narrowest, vessel elements. The fact that vessel elements are notably longer
in S. pedunculata than in other species is evident from Table 1. Vessel-
element length in this species exceeds slightly the mean for mesic Astera-
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Figs. 1-4. Sections of Scalesia aspera (Eliasson 16)—1. Transection of wood. Fibers rel-
atively thin walled.—2. Transection of bark. Portion of a secretory canal barely visible in
cortex, upper left: small secretory canals between fiber bands in secondary phloem.—3. Tan-
gential section of wood. Storied short fibers at extreme left.—4. Portion of vessel wall from
tangential section, showing grooves interconnecting pit apertures. (Fig. 1-3. magnification scale
above Fig. 2 [finest divisions = 10/xmj: Fig. 4, scale above Fig. 4 [divisions = 10 fim].)



