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Longevity of Nonsprouting Ceanothus

ABsTrACT: Evidence is presented indicating species of Ceanothus in
the subgenus Cerastes are generally longer-lived than species in the sub-
genus Euceanothus. It is proposed that this is due, at least in part, to the
unique stem morphology of the former. The stems of these plants have a
ribbed appearance which arises when branches die. This longitudinal
channeling results in less nonphotosynthetic tissue to support and an
overall greater efficiency in competing for light and moisture in the
chaparral.

A common assumption concerning the California chaparral has been that
nonsprouting shrubs, Ceanothus species in particular, are short-lived and elimi-
nated from the chaparral by the 3rd or 4th decade following fire (e.g., Lewis,
1961; Hadley, 1961 ; Patric and Hanes, 1964; Hanes and Jones, 1967; Hanes,
1971). Recently, evidence has been presented showing that the nonsprouting
Ceanothus greggii var. perplexans can be an important part of the southern
California chaparral even after 90 years (Keeley, 1973). Keeley pointed out
that nonsprouting shrubs typically produce large numbers of seedlings and that
as the shrub cover increases there is intense intra- and interspecific competition
for light and moisture, so that heavy mortality reflects merely a thinning out of
the populatlon rather than a short life span. It is the purpose “of this article to
examine and discuss the adaptive significance of longevity of  Céanothus species.

In addition to the above instance of longevity in Ceanothus, there are a
number of other cases. Hanes (1971) showed that in southern ‘California the
nonsprouting C. crassifolius as well as C. greggii var. vestitus- increased in per-
cent cover from the 22-40 year age class to the 41-96 year age class. Hedrick
(1951) found C. cuneatus to be an important part of the chaparfal after 100
years in northern Cahforma, and Delting (1961) considered this- species to be
the climax shrub on xeric slopes of southern Oregon. Personal observations have
also shown the nonsprouting C. verrucosus to be frequent in climax chaparral.
However, there are also data to suggest that some Ceanothus species are short-
lived. For example, the nonsprouting C. oliganthus (Hanes and Jones, 1967)
and C. tomentosus var. olivaceus (P. H. Zedler, California State University,
San Diego, pers. comm.) seem to be eliminated within 2-4 decades following
fire. In addition, Hanes (1971) shows the sprouting C. leucodermis is all but
eliminated from the chaparral after 40 years, as is the sprouting C. velutinus
(Zavitkovski and Newton, 1968) and C. integerrimus (Cronemiller, 1959).
Thus, it seems that although some nonsprouting species may be long-lived, other
nonsprouting as well as sprouting species may be quite short-lived (for further
discussion, see Keeley, 1973).

A pattern seemingly exists in that these apparently short-lived Ceanothus
are all in the subgenus Euceanothus, and the species for which there is any
evidence of longevity are in the subgenus Cerastes. I suggest that those
Ceanothus species in the entirely nonsprouting subgenus Cerastes are generally
better adapted to competing in mature chaparral and, unlike many in the other
section, are seldom entirely eliminated from older chaparral. In addition, I
propose that the ability of these species to compete in mature chaparral is
related to their unique and peculiar stem morphology.

The stems of these species have a ribbed appearance which arises when
branches die (Fig. 1). That is, when a branch dies it exerts a depressant
influence on the adjoining xylem tissues of the main stem both above and below
the base of the branch and extending vertically up and down the trunk. In
older and denser stands of chaparral this becomes so pronounced that stems
often are nearly flat, with only a single strip of live tissue. This “longitudinal
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fissioning” of the stem was first described by Jepson (1928) for C. cuneatus;
he did not speculate as to its adaptive significance, although later (Jepson,
1939) he stated it was “doubtless caused by some pathogenic organism.” I have
found this stem morphology in C. cuneatus, C. greggii, C. verrucosus, C. in-
sularis, C. crassifolius and C. megacarpus and expect it to occur in the rest of
the species in the Cerastes section. This widespread occurrence, coupled with
the tendency for stem channeling to be more extreme in denser and older stands
of chaparral, as well as the fact that no pathogenic organism has ever been
found, suggests there is some selective advantage to it.

The advantage to the plant would be a competitive edge on two of the most
limited resources in the chaparral: light and moisture. In very dense chaparral,
leaves and, consequently, branches of Ceanothus in less illuminated parts of the
canopy are aborted (Jepson, 1939; McPherson and Muller, 1967). This results
in reducing transpirational losses by less productive leaves, so that the plant is

) C T T e ’ e B
Fig. 1.—Twenty-year-old Ceanothus greggii var. perplexans showing longi-
tudinal channeling of stem
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able to take advantage of small openings in the canopy of the chaparral without
having to support branches in less favorable locations. The dead sections of
these plants may in part account for the notion of some authors that these
shrubs are dying out.

The adaptive role of the unique stem morphology is that when a branch
dies the entire vertical section of the main stem dies, reducing the amount of
photosynthetic products needed to maintain the shrub. Very old shrubs often
will have only a single live branch connected by a single strip of living tissue.
This sort of growth pattern does not result in an ever-increasing volume of
nonphotosynthetic tissues to maintain—as is the case with symmetrical stemmed
shrubs—so that older plants can maintain a somewhat constant ratio of photo-
synthetic to nonphotosynthetic tissues. A functionally similiar phenomenon has
been described for Pinus aristata (Wright and Mooney, 1965) and for several
nonsprouting Arctostaphylos species (Davis, 1973). In both of these instances
this process was considered to be the primary factor responsible for longevity in
these species.

In addition to originating from shaded branches, it is likely this process may
be initiated by roots under high water stress. Waisel et al. (1972) have shown
that many arid land shrubs have a sectorial pattern of water movement such
that a single root connects to a single branch. This has also been shown, using
radioactive tracers, to be true for some chaparral shrubs (S. C. Keeley, Univer-
sity of Georgia, pers. comm.) and is likely the case in Ceanothus. If so, then a
root under water stress would abort only one branch. The section of the main
stem connected to this aborted branch would also then die leaving the living
parts of the plant free to support only their portion of the trunk.

This strategy of aborting branches in less favorable sections of the canopy
and those connected to roots in less favorable sections of the soil may be of
particular sighificance to nonsprouting shrubs; for as light and moisture avail-
ability decreases, seed production also decreases (Whittaker, 1962; Harvey and
Mooney, 1964). Since nonsprouting shrubs are dependent upon seedlings
following fire, selection would favor those shrubs which were the more efficient
seed-producers. In addition, if values for seed predation in the chaparral are
typically as high as 80%, as indicated by data from Keeley (1973), or the
longevity of seed viability under field conditions as low as that found by Went
(1969), there would be selection for those nonsprouting shrubs capable of
sustained seed production. Longitudinal fissioning has likely evolved in these
Ceanothus species in response to just such selection pressures.
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A Method for Preparing and Sectioning Mink (Mustela vison)
Mandibles for Age Determination?

AssTrAcT: Techniques of preparation and sectioning of mink mandi-
bles for use in age determination are reported. Data from three known-
age animals indicate that age in years equals the number of annuli. Ages
of 31 wild mink ranged from age class 1 to age class 4.

Klevezal and Kleinenberg (1969) have reviewed aging techniques by use of
annual rings in teeth and bone in nine mammalian orders. They found that
mink could be aged by using sections of teeth or mandibles. In our study we
modified their method for preparing and sectioning mandibles by adapting tech-
niques from successful studies on teeth in other species. To verify the validity
of aging by use of annual rings in mandible sections as described by Klevezal
and Kleinenberg (1969), and to familiarize ourselves with the application of the
modified technique, we checked the number of mandibular annuli in three
known-age ranch mink. Then the modified method was applied in aging a
sample of wild Iowa mink collected previously for another study.

Klevezal and Kleinenberg (1969) sectioned mandibles by cutting and
polishing the bone with grindstones, or by decalcification and sectioning with a
freezing microtome. With the equipment at our disposal, we found it easier to
get uniformly thin sections by embedding the decalcified bone and sectioning
with a rotary microtome. The method we used began with decalcification of the
mandibles in a solution of 40% formaldehyde solution:formic acid:water
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