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ABSTRACT 

Wood and bark of 12 collections of Empetraceae representing three genera containing seven species 
(one with two subspecies) are analyzed with respect to quantitative and qualitative features. Empe­
traceae have vessels somewhat angular in transection, with scalariform perforation plates and sca-
lariform to opposite vessel-ray pitting. Imperforate tracheary elements are all tracheids. Axial paren­
chyma is sparse and not subdivided. Rays are characteristically uniseriate and composed of upright 
cells (older stems have rays with both upright and procumbent cells). These features ally Empetraceae 
closely to Ericaceae and Epacridaceae. The narrow vessels, quite numerous per mm2, denote a high 
degree of wood xeromorphy; growth rings and tracheid presence also may be indicative of adaptation 
to drought or physiological drought due to cold. Rays composed of upright cells, nonconversion of 
the uniseriate rays to multiseriate or heterocellular rays, and decrease in vessel element and tracheid 
length with age are generally accepted criteria for paedomorphosis in dicotyledonous woods, and these 
apparently apply to Corema and Empetrum as well as small shrubs similar to them: Cassiope (Eri­
caceae), Empleuridium (Celastraceae), Myrothamnus (Myrothamnaceae), and Tetratheca (Treman-
draceae). Data on bark are presented for all taxa of Empetraceae. 

Key words: ecological wood anatomy, Empetraceae, Ericaceae, Ericales. paedomorphosis, wood anat­
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INTRODUCTION 

A synoptic study of wood anatomy of all generally recognized taxa of Empe­
traceae can be offered here because of the materials available to me. Empetraceae 
encompass a curious series of disjunct distributions (data from Fernald 1950 and 
Webb 1972). Ceratiola ericoides Michaux occurs in sandhills of the southeastern 
United States as far north as South Carolina. Corema album D. Don occurs on 
coastal sandhills of the western half of the Iberian peninsula, whereas C. conradii 
Torr. may be found in coastal sandhills and pine barrens of northeastern North 
America. The genus Empetrum is bipolar: E. rubrum Vahl ex Willd. occurs in 
southern Chile and Argentina, whereas the remaining species are boreal. One can 
include all of the boreal species in E. nigrum L., or recognize several segregate 
taxa. Webb (1972) in the Flora Europaea claims E. nigrum subsp. nigrum plus a 
polyploid high-latitude or high-elevation subspecies, E. nigrum subsp. hermaph-
roditum (Hagerup) Bocher, for the Old World. In the New World, Fernald and 
Wiegand (1913) made a case for recognition of E. atropurpureum Fernald & 
Wiegand (higher elevations near timberline) and E. eamesii Fernald & Wiegand 
(Labrador and Newfoundland), whereas E. nigrum is coastal. Recently, the Old 
World high-latitude and high-elevation subspecies has been transferred from E. 
nigrum to E. eamesii as E. eamesii subsp. hermaphroditum (Hagerup) D. Love. 
This transfer is accepted here; other populations segregated from the E. nigrum 
complex have fewer distinctions than this polyploid, and are not recognized here. 
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The wood anatomy of Empetraceae proves to be of special interest with respect 
to ecology. The extreme habitats cited above prove to be matched by wood 
adaptations. The significance of scalariform perforation plates in regard to ecology 
can be examined in Empetraceae, because both simple and scalariform plates 
coexist in the family, and populations of a single species differ in this respect. 
Empetraceae have cells that must be termed tracheids according to the usage of 
Bailey (1936) or the IAWA Committee on Nomenclature (1964). Tracheids by 
this definition deter the grouping of vessels, so that vessel grouping, characteristic 
of xeromorphic woods with fiber-tracheids and libriform fibers (Carlquist 1984) 
is not to be expected in Empetraceae. Moderate degrees of vessel grouping do 
occur in Empetraceae; these are analyzed with respect to growth ring and packing 
considerations because large numbers of vessels per mm2 appear to result in 
elevation of numbers of contacts among vessels (Carlquist, Eckhart, and Michener 
1984). 

The uniseriate rays of Empetraceae, composed characteristically of upright cells, 
suggest a kind of paedomorphosis. I cited such rays as Paedomorphic Type III in 
my analysis of ray types (Carlquist 1988). Do other features of the wood of 
Empetraceae suggest juvenilism, or paedomorphosis, in woods of Empetraceae 
and similar shrubs? Barghoorn (1941 b) figured wood of Corema conradii and cited 
it as an example of loss of rays. Is that interpretation valid, or is a kind of 
paedomorphosis involved? 

The data of Metcalfe and Chalk (1950), Greguss (1959), and Miller (1975) on 
wood anatomy of Empetraceae appear accurate in most respects. The present 
account provides more information because all taxa of the family are examined. 
Availability of this material induced me to study bark anatomy as well as wood 
anatomy for the family. 

MATERIALS AND METHODS 

The geographical sources of the specimens studied (Table 1) are as follows: 
Ceratiola ericoides (Carlquist s. «.), sandhills near Appalachicola, Florida; C. 
ericoides (Carlquist 8037 RSA), Ordway-Swisher Reserve near Gainesville, Flor­
ida; Corema album (Pedro 13-III-1938 NY), coastal sands, Portugal; C. conradii 
(Churchill 7571762 POM), Five Islands, Sagadahoc Co., Maine; C. conradii 
(MacKeener 249 NY), Nantucket, Massachusetts; Empetrum atropurpureum 
(McKelvey 26-VII-1922 POM), Mt. Washington, New Hampshire; E. eamesii 
subsp. eamesii (MacKenzie 16- VII-1921 NY), Newfoundland, Canada; E. eamesii 
subsp. hermaphroditum (Abbe 517 NY), Long Island, Minnesota; E. eamesii subsp. 
hermaphroditum (Astru 10-VII-1970 NY), southern Greenland; E. nigrum (Eos-
berg 36536 RSA), Bois Bubert Island, Washington Co., Maine; E. rubrum (Carl­
quist 7288 RSA), Antillanca, Puyehue National Park, Chile; E. rubrum (Goodall 
923 RSA), near sealevel, Punta Maria, Tierra del Fuego, Argentina. For aid in 
collection of or permission to use these materials, I am grateful to C. Ritchie Bell, 
Dana Griffin III, Richard Franz, Patricia Holmgren, Stephen Morgan, William 
L. Stern, and Robert F. Thome. Specimens have been determined or redetermined 
in accordance with the nomenclatural sources cited above. 

Wood of Ceratiola ericoides (Carlquist 8037) was preserved in aqueous 50% 
ethyl alcohol. All of the remaining specimens were available in dried form, and 
these were boiled in water and stored in aqueous 50% ethyl alcohol. All specimens 


