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Seeds and photographs of two pine trees on G~iadalupe Island, and 
a herbarium specimen of one of tham, reached New Zealand in 
April 1958. In  some of its morphologica~ characters the herbarium 
specimen resembled Pinus remorata, but in others it seemed identical 
with P. radiata. It was concluded, with some reservation, that both 
trees should be referred to P. radiata var. binata. There was evidence 
that both a scale insect and a rust fungus were present as parasites on 
the foliage. 

The purpose of this paper is two-fold: first, to record what is 
almost certainly the first introduction to New Zealand of pine seeds 
from Guadalupe Island, and second, to give some botanical infor- 
mation about the parent trees. 

On 14 December 1957, Dr Reid V. Moran, of San Diego, 
California, collected specimens of pines on Guadalupe Island, near 
Lat. 29" 10' N., Long. 118" 17Y W., at about 800 m. above sea level. 
Later, in response to a personal enquiry from the writer, he very 
generously sent him some of his herbarium material, which reached 
Rotorua in April 1958. This material consisted of two lots of about 
50 seeds each, and each representing a single tree (Dr  Moran's Nos. 
6431 and 6432): a photographic colour transparency, with the scale 
indicated, of fresh shoots, foliage and cones from each of the same 
two trees; and a good herbarium specimen of No. 6432, including 
three ripe cones, foliage, and other organs. 

Description o f  Tree No.  6432 
Habit: The herbarium label states: "Tree estimated 30 m. tall; 

branch spread 32 m.; trunk circumference breast height 6.8 m. One 
of the largest." (Height 98 ft.; d.b.h. 85 ins.) The tree was found 
near the crest of a steep ridge, exposed to the full fury of ocean 
storms. 

Scale-leaves: Narrow-deltoid, up to 6 mm. long on the small shoots 
available, uniformly chestnut brown or slightly darker at the apex 
and margin, fimbriate, loosely appressed to the buds. 

Buds: Bluntly conical to rounded, the surface not noticeably 
resinous. 

Dwarf shoofs: Binate, with persistent basal sheath up to 10 mm. 
long consisting of several imbricated pale brown to colourless trans- 
lucent scales; persisting 2-3 years on the shoots. 
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Needle-leaves: Segments of ten needle-leaves, each from a different 
fascicle of the Guadalupe specimen, were soaked in water for three 
days; transverse sections from the mid-point of each needle were then 
cut by hand and mounted in glycerine. For comparison, similar 
sections were cut from fresh material of Pinus radiata grown near 
Rotorua, and from binate fascicles of the same species, taken from a 
dried herbarium specimen, which originated in a Nelson shelterbelt. 

(a)  Length: 10.9 * 0.47 cm. 
(b)  Breadth: Measurements of the concave face, as seen in trans- 

verse section, gave a mean of 1.78 * 0.12 mm. Fresh material 
might give a rather higher mean, and the colour transparencies 
indicate that some needles may attain a breadth of 2.0 mm. 
or more. 

(c) Margin: Colourless, translucent, minutely toothed; mean num- 
ber of teeth at mid-point of needle 46.7 * 1.9 per cm. (Fig. 
1.) 

( d )  Stomata (superficial appearance) : Closely set longitudinally, 
about 123 per cm., in parallel rows, which in the dried material 
appear as if pressed into the needle. Mean number of stomatal 
rows on convex face 11.6 t- 0.56; on flat face 7.7 * 0.34. 
External pore (to stomatal vestibule) about 14.7,~ long, by 
10.3p wide. Rim of pore distinctly raised above general level 
of epidermis, hyaline, not opaque. 

(e)  Stomata ( in  median transverse section) : Accessory cells form- 
ing a deep stomatal vestibule, their outer parts projecting 
steeply beyond the epidermis and arched towards one another, 
rendering the external pore much narrower than the interior 
of the vestibule (Fig. 5). 

(f)  Cuticle, epidermis, and hypodermis: Cuticle about 5p thick; 
epidermis of extremely thick-walled cells; hypodermis of one 
outer layer of thin-walled cells and from one to three inner 
layers of more or less thick-walled cells (Fig. 7).  

g) Mesophyll: Mostly three cells in thickness; outer layer of 
loosely arranged palisade type (?) with V-shaped cells forming 
stomatal chambers beneath the guard cells; cells of inner 
layers irregular, tending to isodiametric; chloroplasts spread 
on implicate cell-walls. 

( h )  Resin canals: Mean number 7.0 0.65, range 3 - 9. Two 
large, constant, median, one on each flank of the vascular 
system; remainder generally smaller, in various positions, 
median to internal (Fig. 3). Lined with two layers of cells (?) .  

(i) Endodermis and vascular system: Appear to be exactly as 
in P. radiata of New Zealand origin, except that the two 
vascular bundles are further apart (Fig. 3). 

Cones: (Fig. 1 1 ) .  Apparently sessile, approximately ovoid, almost 
radially symmetrical, with the axis reflexed through about 110" from 
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Figs. I - 7-Details of needle-leaves, from dried herbarium specimens of 
tree No. 6432 and a Nelson specimen of P. radinta. 

Fig. 1-Margin of needle from Guadalupe Island ( X  50). 
Figs. 2 (Nelson) and 3 (Guadalupe I.)-t.s. needles ( X  25). 
Figs. 4 (Nelson) and 5 (Guadalupe I.)-t.s. stomata ( X  500). 
Figs. 6 (Nelson) and 7 (Guadalupe I.)-t.s. dermal tissues ( X  152). 



the supporting shoot, persistent, serotinous. Dimensions (mean of 
three cones): 7.29 cm. long, 4.38 cm. broad, 4.43 cm. deep (i.e. in 
same plane as axis and supporting shoot). Scales about 160, phyllo- 
taxis lSS4, the most obvious parastichies 8 left-handed and 13 right- 
handed. Apophyses light brown, reaching 2.0 cm. in width, with a 
low transverse keel, and the centre projecting up to 3 mm. beyond 
the margin. Umbos up to 5 mm. by 4mm.,  some flush with the 
surface of the apophysis but most depressed below it. Mucros appear 
to be slightly reflexed, not more than 0.5 mm. long, soon becoming 
weathered. 

Seeds: (Figs. 8 and 9 ) .  One cone yielded 100 seeds. Mean weight 
of sound seed, 36.5 i- 1.1 mg. (Estimated number of sound seeds 
per pound: 12,400.) 

Mean dimensions: 8.28 * 0.13 mm. long, 3.97 * 0.04 mm. wide, 
2.50 * 0.02 mm. thick. Shape generally rounded, proximal end tapered 
to a blunt point, distal end roughly and obliquely truncated. Testa 
dark grey, roughened by paler, brown, irregularly shaped and scattered 
elevations. Seed-wing separating readily from the seed; mean dimen- 
sions of ten taken from the widest part of a cone: Length (from 
distal end of seed to distal end of wing) 16.8 * 0.17 mm., greatest 
width 7.0 * 0.15 mm. Thick proximal part of wing pale, yellowish; 
thin distal part uniformly dark, reddish brown. 

Notes on Tree No. 6431 

From the colour transparency one can see that the cones of this 
tree are much bigger than those described above; they are more 
strongly reflexed and strongly asymmetrical, with gibbous apophyses 
on the outer side near the base (Fig. 12). 

The mature cones were preceded on the illustrated shoot by 2 group 
of conelets which became atrophied, and this suggests that a ve~etative 
axis on this tree may produce more than one group of lateral branches, 
apart from the dwarf shoots, in a single year (the so-called multinodal 
habit). 

Details of the seeds are: mean weight of sound seeds 44.6 2 0.7 
mg. (Estimated number of sound seeds per pound, 10,200). Mean 
dimensions: 7.93 0.08 mm. long, 4.68 * 0.04 mm. wide, 
2.72 * 0.02 mm. thick. Shape generally rounded, proximal end blunt, 
distal end roughly and obliquely truncated, adaxial surface shallowly 
fluted. Testa somewhat rugose, uniformly achromatic and very dark, 
almost black (Fig. 10). 

Taxonomic Position of the Two Trees 
After examining the pines on Guadalupe Island and herbarium 

specimens collected there by others, Howell ( 1941 ) concluded that 
P. radiata was the only species of the genus on the island. But, as 
he points out, some botanists have thought otherwise, and it is at 
present not clear whether or not P. muricata also exists there. 



Figs. 8 and 9-Seed from tree No. 6432 ( X  2 and X 5 respectively). 
Fig. l O S e e d  from tree No. 6431 ( X  5 ) .  
Fig. 11-Cones of tree No. 6432 ( X  3).  
Fig. 12-Cones of tree No. 6431 ( X  3). 



Judging from Howell's description, the only variation of possible 
taxonomic importance is seen in the cones, which present a continuous 
morphological series. The extremes of this series are, apparently, 
well represented by the two specimens described in this paper, and 
Howell emphasises that cones of intermediate forms are much more 
common than those of the extremes. There is a strong similarity 
between this variation and that reported for cultivated P. radiata by 
Bannister ( 1954). 

One would have no hesitation in identifying the cones shown in 
Fig. 12 as those of P. radiata, and the seeds from the same tree would 
easily pass as that species. The other tree, No. 6432, possesses some 
features which suggest an affinity to the Santa Cruz Island pine, 
P. remorata Mason. These are: the small, almost ovoid, symmetrical, 
smooth cones, standing out nearly at right angles to the shoot; the 
binate fascicles; and the thick needles with many resin canals. It 
might therefore be regarded as P. remorata, which is nowadays 
generally reduced to varietal status within P. muricata. On the other 
hand, it has several characters which fall easily within the variation 
pattern of P. radiata as we know it. 

If one relies entirely on morphological characters, the identity of 
these specimens must remain in some doubt. Probably the most 
important difference between P. radiata and P. muricata lies in the 
fact that P. radiata sheds its pollen very much earlier in the year 
than P. nzuricata does. On the herbarium specimen, when it was 
collected on Guadalupe Island, some of the dwarf-shoot buds had 
begun to expand, and the needle-leaves were beginning to poke 
through the fascicle sheaths; also, several pollen cones had reached a 
length of 6 mm. and were readily recognisable. The date of collection, 
14 December, may be taken as roughly equivalent to 14 June in 
New Zealand. At this time of year, on P. radiata extension growth is 
proceeding apace and young pollen cones can be seen; whereas on 
P .  muricata the buds show no sign of flushing until many weeks after 
this. Even allowing for the differences in habitat, and for genetic 
differences at which one can only guess, this early seasonal develop- 
ment on Guadalupe Island suggests that the tree is P. radiata rather 
than P. muricata. 

It is to be hoped that the seed from Guadalupe Island will germinate 
and grow well in cultivation, so that comparisons can be made 
between trees of that and other origins. ~ e a n w h i l e ,  it is concluded 
that the best taxonomic treatment of these specimens is to refer 
them to Pinus radiata var. binata (Engelm.) Lemmon, and this is 
the commonly accepted course. It should be emphasised, however, 
that the insular pines of California are far from being well known, 
and their taxonomy is in confusion. It may therefore be necessary 
some day to revise the nomenclature and the concepts now in use. 

Parasites 
The foliage of the herbarium specimen, No. 6432, bore many 

individuals of a species of scale insect. On some of its needle-leaves, 



there were elliptical, rust-coloured rings surrounding necrotic and 
collapsing tissues. On others the distal part of the needle had fallen 
away, leaving the healthy part, which terminated in a rust-coloured 
band and withered tissues. In transverse sections of the leaves, some 
of the stomatal chambers seemed to be stuffed with a dark brown, 
woolly-looking substance, which may have represented dried hyphae, 
and two teleutospores were seen lodged against stomatal accessory 
cells on the outside. From this evidence it seems almost certain that 
the foliage had been parasitised by a species of rust fungus. 
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