
Tararuas, it becomes evident that the factor of adjacent seed-source 
is of little import except on the edges of the blow-down. This leaves 
only the surviving trees to provide seed. These, however, are sparsely 
scattered and over-mature and will most likely prove inadequate. 
Consequently, regeneration must depend upon seed stored in the duff, 
and if it appears, will afford evidence in proof of the longer period of 
viability. As mentioned above, the original stands were light and no 
great quantity of stored seed can be expected. I t would seem, there
fore, tha t these areas cannot be used to provide proof or disproof of 
the wind-blow theory. Other observers have reported areas where 
rimu Vas present in greater quantities and where younger trees, which 
would act in the capacity of seed-bearers, have survived. I t will be 
interesting to see on such tracts, whether the coming-back of broad
leaf species is too fast and profuse to allow the development of rimu. 
Observation on this point over a number of years should prove profit
able. For beech, the position is different. Seed had ripened by the 
time of the gale and in the Mangahao Valley a good number of seed-
trees were present. Last summer was an exceptional seed-year for 
beech, as for most other species. It will be interesting to note if its 
germination and development is more prolific than on undamaged 
areas. Again it would seem as if the recuperative powers exhibited 
by the broadleaf species will be the inhibiting factor. The subsequent 
development of these and other wind-blown areas will be watched 
with interest. 

DEFORESTATION AND STREAMS. 

By E. PERCIVAL. 

Professor of Zoology, Canterbury University College. 

Particularly during the nineteenth century the removal of the 
primeval forest cover has been taking place, partly for the utilisation 
of the timber, partly for the utilisation of the land, and partly for 
both objects. Very often when the first object was attained all 
further interest in the area was lost. In the second and third cases 
the interest in the area has often grown and the fate of the land 
surface has been vitally bound up with that of the people concerned. 

The use of the land after original deforestation is various. I t 
may be recovered by plantations, continuously cultivated, or sown 
down to grass. Sometimes it is allowed to recover naturally under 
care, sometimes it is left to its own fate. Whatever happens is of 
interest to the forester. 

Indiscriminate clearing and carelessness afterwards, and the 
introduction of herbivorous animals, which are partial to bark, young 
shoots, seedlings, etc., as a diet, have resulted in serious damage to 
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areas of regenerating forest, and, in certain circumstances, have led 
to an interference with the drainage of the area. The denudation of 
the land surface, after removal of forest cover, has been strikingly 
seen in some mountainous regions and has emphasised the need 
for care in the removal of bush. However, the impression produced 
on the minds of foresters and others by the most flagrant examples 
has led to the, for a time, almost universal belief that removal of 
forest cover must necessarily be followed by a serious interference 
with drainage. 

Of recent years, investigations into the effects of deforestation, 
afforestation, and other treatment of land surface, have shown that 
there is not only one necessary consequence, and this is a matter of 
particular interest to New Zealand. Of the approximately 64,000 
square miles of native bush in existence in 1851 there was a remainder 
estimated at 17,000 square miles in 1921. This remainder is still 
decreasing. 

In the "sixties" of the last century freshwater trout were intro
duced into this country and grew at what was regarded as a pheno
menal rate. Of recent years it has been said that the growth rate 
was becoming slower and an explanation was adduced that it was in 
very large part due to the removal of forest cover which caused an 
increased run-off. This increased run-off of surface water was said 
to have filled rivers with heavier metal than was previously there. 
There were said to have been caused heavier floods of shorter duration 
than formerly, which scoured out the river beds and again filled them 
with heavy metal, thus making i t difficult for aquatic organisms to 
obtain shelter requisite for their life, and so reducing the feed available 
for the trout, bringing about partial starvation and stunted growth. 

On the face of it this is a very satisfactory explanation, but 
further inquiry brings to light a number of difficulties. 

It is unfortunate that reliable information about the history of 
the relation between forest and stream in New Zealand is practically 
impossible to obtain. We are very short of long term observations 
on the size and duration of floods, of detailed information about the 
character of streams since the earlier days of settlement, of records 
of rainfall for long periods and over detailed areas, and so on. We 
are thus forced to turn to much more circumstantial evidence for the 
examination of the explanation above-mentioned. 

Much of the bush which was removed gave place to farm lands. 
These were made for grazing, and it has been a common practice to 
clear, burn and sow grass seed on the ashes. It is said that much of 
the deforested land was so treated. Very quickly a good grass cover 
was produced, on which much of the dairy land of Wellington, Tara
naki, Auckland, and Westland was based. For many years bush on 
hillsides and mountain tops has been retained as forest reserve, so 
that it is rarely that one sees a piece of land which has been entirely 
denuded of forest and soil. 

Since 1920 much experimental work has been done in the United 
States and India to discover how vegetation regulates run-off, and it 
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has been found tha t a good grass cover is as effective as, and some
times is even more effective than, a forest cover. This is interesting, 
because, as stated above, so much of New Zealand's forests has been 
replaced by a good grass cover. In places where grass disappeared, 
as in parts of Nelson and Marlborough, and the King Country and 
other places in Auckland, there has been a replacement by bracken 
and manuka, with apparently similar results to those produced by 
grass and forest. 

Sections of river banks often show considerable variation in the 
character of the earlier sediment and assist in enabling the presenting 
of a picture of the history of the stream. They show that forces ac eing 
to-day in the formation of a river bed are similar to those which have 
been acting from time to time over a long period. 

If the removal of bush had produced the fluviatile deserts, as 
alleged, it would be reasonable to expect that bush streams would 
carry a rich and varied fauna, since there should be shelter and sta
bility for many kinds of organisms. Unfortunately it is difficult to 
find a stream of suitable character in virgin bush for comparison with 
one in a deforested area. Up to the present a single virgin stream 
has been examined, the Waipohatu, in Southland. I t may be roughly 
compared with the Dunsdale, also in Southland, but the comparison 
is unsatisfactory, because the latter is perhaps a swifter stream. 

From the Waipohatu a bottom sample gave about 30 organisms 
per four square decimetres : There were l l species in all. A stone 
about nine inches square and two inches thick, resting slightly on 
the bottom, gave 21 organisms of 9 species. From the Dunsdale a 
bottom sample gave 149 organisms per four square decimetres,, com
prising l l species, and a stone about ten inches by eight inches by 
two inches gave 71 organisms of 6 species. From the bed of the 
Aparima at Fairfax, a sample gave 76 organisms of 9 species in four 
square decimetres. Thus the virgin stream provided samples poorer 
in number and no better in variety than the stream which ran through 
deforested country, while the shingle river with a rather loose bed 
provided a much larger sample though of more restricted composition. 

These figures are not to be taken as very significant, but they 
should be considered as indicative of the need for knowledge of the 
unmodified as well as the modified conditions. 

I t is further to be noticed that the alleged decline in growth 
rate of trout took place also in rivers which flow through country 
which was originally covered chiefly by grass. Such a river is the 
Oreti, in Southland. Thus it was necessary to look for a factor, or 
for factors, which might operate generally throughout the country. 
The study of an angler's diary covering over forty years, dealing with 
a portion of the Oreti Eiver, suggested such a factor. I t was the 
increased angling intensity due to increase in the number of anglers 
and greater facility in getting to fishing waters, by the improvement 
and extension of roads and the greater use of the motor-car, 
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The diary showed a decrease in average weight of from 2.7 Ib* 
in 1888-9 to 1.05 Ib. in 1891-2 and a fairly continuous decline from 
0.94 Ib. in 1903-4 to 0.54 Ib. in 1929-30. 

A similar history is found in those forested regions which are 
being opened up, and is clearly due to improved access enabling a 
greater death-rate of the fish which reduces average age, and, co ri.se-
quently, average weight. 

The conclusion which is forced on the student is that, whatever 
effects deforestation has had upon streams, it has not significantly 
brought about starvation of trout through, destruction of aquatic 
organisms and their habitat. I t has, however, acted on the fish 
stock in places by allowing access to the streams and settlement of 
human populations, both of which play an important part in bringing 
about changes in the character of fish stocks. 
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PINHOLE AND SHOTHOLE BORERS. 

By A. F . CLARK. 

The writer does not intend to give an account of any one par
ticular investigation but rather to give information regarding these 
borers which has resulted from more detailed work. 

The term "pinhole" or "shothole" borer is applied in this 
Dominion to those insects responsible for the formation of small 
round tunnels, often in living trees, and which are lined with blackish 
material, the immediately surrounding wood being discoloured to a 
greater or lesser extent. 
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