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The New Zealand beeches (INohofagus) are amongst our best-known
and most important native trees. Two-thirds of the remaining native
forest in New Zealand is beech forest of various kinds, and many
major tourist routes pass through it. These forests are some of the
more distinctive in the country and are better understood than most
others. After the conifers and tawa (Beilschmiedia tawa), the beeches have

been historically the most significant native timber species and now
constitute the over half the native timber resource left in the country.

The beech forests played a critical role in the native forest conservation
controversies of the 1970s. Although other factors were undoubtedly
at work, proposals for large-scale clearfelling and utilisation of beech
in State Forests in north Westland (New Zealand Forest Service 1973)
triggered the debate that culminated eventually in the Government
re-structuring its land-administering and research departments.

As a result, most of the remaining beech forests were, despite

their undoubted potential for management, effectively removed

from management for timber production by legislation in 1987.
Nevertheless, substantial areas of manageable beech forest remain in
freechold and Maoti tenure.

Despite the long-appreciated potential of beech forests for sustainable
management and the undoubted qualities of their timber for a variety
of uses, management for wood production has remained an elusive
goal because of perceived difficulties in both silviculture and wood
processing. A sustained, integrated industry comprising sustainable
forest management and established processors and markets has

scarcely developed.

The New Zealand beeches produce high-quality functional and
decorative timbers, so there is increasing interest in managing them,

particularly in sustainably-managed natural forest and to a lesser extent
in plantations. This bulletin provides up-to-date information on the

ecology, establishment and management for timber production of

beeches. The first half gives an overview of the characteristics of the
New Zealand beech species, including their ecology and distribution.
The second half focuses on the management requirements of the G Sy R T, o
species relating to establishment by natural regeneration and planting, 2 T i
tending, productivity, and wood quality and processing, Finally, a set of
guidelines is provided for managing the beech species to meet multiple
objectives including timber production.

This bulletin draws heavily on John Wardle’s 1984 monograph on
the New Zealand beeches which has been extensively consulted and,

unless otherwise referenced, is the primary source.




Five entities are recognised in Nozhofagus in New Zealand,
comprising four species, one of which has two varieties.
1. Nothofagus menziesii (Hook.f.) Oerst. Silver beech
2. Nothofagus fusca (Hook.f.) Oerst. Red beech
3. Nothofagus truncata (Col.) Ckn. Hard beech
ﬁ 4. Nothofagus solandri
a. vat. solandri (Hook.f.) Oerst. Black beech
b. var. diffortioides (Hook.f.) Poole. Mountain beech

- -
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Leaf shape is the major characteristic used for distinguishing
the species and varieties, so it is not necessary to resort to
flowers or other anatomical features to determine the species.
Unlike some South American species, all of the New Zealand

beeches ate evergreen, broadleaved trees. The common Mountain beech fm’m‘ Tongaﬂm National
Park, central North Istand.

occurrence of natural hybrids among species except silver
beech was noted long ago (Cockayne 1920).

How they were named

The European botanists who first described plants in the Southern Hemisphere often named them after similar
plants in the Northern Hemisphere. New Zealand’s beeches were first thought to resemble birches (Bezula). Later,
they were described as true beech (Fagus). From Roman times, fagus refers to the edible nuts when European
beech was a widespread and valued tree for nut production, and produced wood for fuel and timber (Poole 1987).

In 1850, the German-Dutch botanist Catl Blume recognised that the Southern Hemisphere (southern) beeches ﬁ

were different enough from the northern species to warrant their own genus, Nozhofagus, meaning false beech.

The scientific names of the New Zealand beeches refer to batk and/or leaf colour (fisca, meaning dusky, i.e.,
dark-coloured, for red beech); leaf shape (#runcata, meaning truncated, i.e., cut off, for hard beech); early botanists
(meenzgiesii for Archibald Menzies, a Scottish doctor and naturalist who visited the Pacific, for silver beech, and
ST solandri for Daniel Solander, the Swedish naturalist on Captain Cook’s first voyage, for black/mountain beech); or
. resemblance to other plants (¢/zffortivides, resembling Cliffortia, a southern African tree, for mountain beech).

The common names reflect colours associated with them (red beech for its red-tinted leaves; silver beech for the
colour of its bark; black beech for the sooty mould that occurs on the honeydew on the outer bark), wood quality
(hard beech for being difficult to saw), or habitat (mountain beech for its upland habitat).

Hard beech was earlier often known as ‘clinker’ beech, probably in reference to the large amount of waste
generated by it during sawing. The generic Maori name for beech is fawhai, with raunui (‘large leaf’) appended for
the larger-leaved species and rauriki (‘small leaf’) for the smaller-leaved species.

B




SPECIES DIFFERENCES AT A GLANCE

Red beech
(Nothofagus fusca)
Tawhai raunui

Average
leaf length
=3-4cm

Hard beech
(Nothofagus truncata)

Tawhai raunui

Average
leaf length
=3cm

Black beech

(Nothofagus solandyi var. solandri)

Tawhai rauriki

Average
leaf length
=15cm




SPECIES DIFFERENCES AT A GLANCE

Mountain beech
(Nothofagus solandri vax. cliffortioides)
Tawhai rauriki

Average
leaf length
=1cm

Silver beech
(Nothofagus menziesii)
Tawhai

Average
leaf length

=1cm

Smallest New Zealand beech, reaching 15-20 m high, with a trunk
diameter of 0.5-0.75 m.

On exposed or elevated sites, can be reduced to bushes only 45 cm
high.

Snow drifts and avalanches can make trunks grow horizontally for
several metres before turning upright.

Tolerates more poorly drained and less fertile soils, and heavier frosts
(-13°C) than other beeches.

Grows on generally colder sites than other beeches.

A montane and subalpine species that grows at higher altitudes (from
700 m above sea level up to the treeline) than other beeches.

Forms extensive single-species stands east of the Southern Alps.

Trees average 20—-25 m high with trunk diameters of 0.6-1.5 m.

Like mountain beech, can grow as bushes at high altitude, and can
develop partly horizontal trunks in deep snow.

A hardy tree tolerant of heavy frost (-12°C) and snowfall and a wide
range of soil types.

Denser foliage than other beeches.

Generally the slowest growing of the New Zealand beeches; diameter
growth rates average 1.2 mm/yr.

Grows under generally higher rainfall than other beeches.

Often grows alone in high rainfall areas, but also mixed with other
beeches, particularly red and mountain, and podocarps such as rimu.

Grows at similar altitudes to mountain beech, but less tolerant of
infertile or pootly drained soils.

Photographs are not to scale. Average length of leaves for each species are indicated.

THE BLACK/MOUNTAIN BEECH QUESTION

Black beech and mountain beech were originally named as separate species, Fagus (later Nothofagus)
solandri and F. (later IN.) cliffortioides. At the extremes of their ranges, they have distinctly different
foliage. However, the occurrence of intermediate forms led to their description later as two

varieties (geographic races) of a single species. They are best regarded as the lowland and upland

ends of a continuous spectrum (‘cline’), with intermediate forms not clearly referable to either

variety occurring at sites intermediate between populations of black and mountain beech. Over

much of their respective ranges, they are reasonably distinctive.




THE NEW ZEALAND
BEECHES

The beech species grow alone or
in combination through much

of the North and South Islands,
from Kaitaia to the Southland
coast, but not on Stewart Island

or the subantarctic islands. Pure
beech forest comprises almost

half (about 3 million hectares) of
New Zealand’s remaining native
forest. Forests of beech mixed with
other tree species make up another
quarter (about 1.3 million hectares).
Beech trees are found in most of
the native forest left in the South
Island, but in less than half that in
the North Island. They are absent
only from limited areas of upland
North Island like Mt Egmont/
Taranaki and the southern Ruahine
and northern Tararua Ranges, but
most famously from a 150 km long
stretch of the west coast of the
South Island known as the ‘beech
gap’. Their general distribution
reflects the interaction between
their soil and climatic tolerances
and their poor competitive ability
with many other tree species in the
establishment phase.

THE 'BEECH GAP' - AN ENIGMA

There is a well-known conspicuous gap of about 150 km in the
distribution of the beech species on the west coast of the South Island,
between the Taramakau and Paringa Rivers, where beech forest is
replaced at all altitudes by forest in which warm-temperate hardwood
elements dominate. Similarly, there is a conspicuous absence of beech
in the northern third of the Tararua Range and the southern part
of the Ruahine Range, and there are other anomalies such as relict
stands in the northern North Island and the absence of beech from
Stewart Island. The reason for these anomalies in beech distribution
and particularly the ‘beech gap’ in Westland has fuelled decades of
debate. This has often ranged around changes in forest distribution
and pattern with past cycles of glaciation to more local catastrophes

such as fire and volcanism.

















































































































































































