
THE LOCAL INCIDENCE OF CANCER IN RELATION 
TO FUEL. 

\ / By C. E. GREEN, F.R.S.E. 
^ In a recent number of this Journal I dealt with the local inci- 

dence of cancer in Nairnshire, in view of the fact that it had the 

highest death-rate from this disease in Scotland, and showed that 
the cancer mortality, although high, was confined entirely to that 
portion of Nairnshire in which coal was burned, only one case 
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having occurred during the last ten years in the purely peat 
burning district of Ardclach, which covers about 100 square 
miles and has over 1000 inhabitants. This case, which was one 
of rodent ulcer, occurred in the northern part of Ardclach. 

I am convinced that the etiology of cancer will ultimately be 
found to be connected in some way with the fuel question, and 
the facts shown in the map which was published with the paper 
referred to seemed so striking that I was urged, not unwillingly, 
to undertake a similar investigation on another county as a check 
on my previous results. 

For several reasons I thought that Orkney would be the most 
suitable county. Its cancer mortality is slightly above the normal, 
the average for the whole of Scotland being 4'023, while that 

of Orkney is 5-32.* It is a county with practically no manu- 
factures to confuse the issues, whose inhabitants are mainly 
farmers or fishermen; but what appealed to me most was the fact 
that it is split up into many islands, on some of which nothing 
is burned but peat and 011 others nothing but coal, as the peat 
bogs have been worked out. 

The first step in the investigation was of course to get the 
address of every patient who had died from cancer in these islands 
during the last 10 years, and by the kindness of the Kegistrar- 
General for Scotland I was given the privilege of personally going 
over all the Orkney death registers for the last 10 years and noting 
these addresses. I found that in all, for the 10 years from 1902 to 
1911, the number of cancer deaths, including sarcoma and rodent 
ulcer, amounted to 286 out of a total of 4051, or an average of 1 
death out of 14 from all causes. The proportion of cancer deaths 
to those from all causes in the various registration districts and 
islands, however, varied very markedly, as will be shown by the 

following table. It is a curious and almost incredible fact that in 

North Konaldsay, although 56 deaths from all causes were regis- 
tered in the 10 years, the cause of death was always given as 

"unknown, no medical attendant." This explains the omission 
of North Eonaldsay from the table. 

Table Showing the Proportion of Cancer Deaths to Deaths 

from all Causes in the Registration Districts of 

Orkney. 

Birsay. . .1 cancer death in every 8 from all causes. 

Deerness . .1 ? ? 
15 ? 

Eday and Pharay .1 ? ? H ? 
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10 
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Evie and Kendall 

Firth . 

Flotta . 

Harray 
Holm . 

Hoy and Graemsay 
Kirkwall 

Orphir 
Papa Westray. 
Ilousay and Egilshay 
St. Andrews . 

Sanday 
Sandwick 

Shapinshay . . 1 

South Ronaldsay . 1 

Stronmess . . 1 

Stenness . . 1 

Stronsay . . 1 

Walls . . .1 

Westray . . 1 

cancer death in every 14 from all causes. 

13 

20 

10 

20 

25 

17 

18 

9 

28 

11 

9 

11 

7 

22 

27 

42 

22 

20 

16 

The preparation of a map showing the exact location of each 
death, as is given in my paper on Nairnshire, has been a very diffi- 
cult undertaking, and cannot yet be completed for months, as 

many of the names are not given on the ordnance map, and 

involve correspondence with local people in order to attain 

accuracy. In the meantime, however, I have written every parish 
minister in Orkney asking details regarding the kind of fuel used 
in his parish, and cannot thank these gentlemen sufficiently for 
the trouble they have taken in giving me full particulars. 

As there is no wood in the islands the fuel is either peat or 

coal, or, as I find very often to be the case, a mixture of the two. 

There are, however, certain districts in which absolutely nothing 
but peat is burned, and these show, as I expected, a death- 

rate below the average. In Stenness, for example, which has 
a cancer death-rate of only 1 out of 42 from all causes, peat is 

the universal fuel. The same is the case in Hoy, Bousay, "Walls, 
Flotta, Orphir, and Stromness except in the town. Where only 
coal is burned, as in Papa Westray and Sanday, the propor- 
tion of cancer deaths to those from all causes is, as will be seen, 
1 in every 9. 

On the other hand, however, I was compelled to admit that in 
three districts at least there was a very high mortality from 
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cancer in what appeared to be purely peat-burning districts. In 

Birsay, for example, cancer accounts for 1 death in every 8, and in 
St. Andrews for 1 death in 11, and both are almost entirely peat- 
burning districts. At first I thought that there must be some 

mistake, and that the patients must have burned some other fuel, 
but I was assured in several cases by the ministers of parishes, 
who kindly made the fullest inquiries, that cases had undoubtedly 
occurred in houses where nothing but peat had ever been burned. 

In view of the Nairnshire results this seemed unaccountable, 
until it occurred to me that there might be peats and peats, 
and that the peat used in Orkney might differ materially from 
that used in Nairnshire. Accordingly I got samples from the 

peat-stacks of various districts, and the result was a complete 
surprise. 

These samples were unlike any peat which I had ever seen 
before. They handled like coal, were hard and stony in appear- 
ance, and, when portions were burned, crackled like coal and gave 
out long blue flames totally unlike the ordinary peab fuel, which 
simply smoulders and glows. On comparing one of these speci- 
mens of so-called peat with the Nairnshire, in colour the former 
was a dull black, while the latter was a warm brown, and bulk for 
bulk the Orkney peat was 3 times heavier than the Nairnshire. 

If the ordinary characteristics were a surprise, the chemical 
analysis was even greater. I asked Dr. Drinkwater to analyse 
a sample for its sulphur contents, and his report was as follows :? 

" I must apologise for delay, but as the first analysis of 
the peat was extraordinary, I resolved to do it again myself, 
and my results confirm the first analysis. I find it contains 
0'75 of sulphur, and approaches coal in character." 

In view of this surprising result I decided to have a careful 
analysis made of the fuel burned in several districts which had 
a low or non-existent cancer mortality, and compare this with 

samples of Orkney peat. For this purpose I procured? 
1. Peat from 2 bogs, Moss Side and Glenferness, in the 

Ardclach district of Nairnshire referred to in my previ- 
ous paper, in which district there had not been a single 
case of cancer in 10 years among 1000 people. 

2. A sample of peat from West Boss-shire, where I was 
assured by Dr. Pender Smith of Dingwall that after 
many years experience he had never seen a case. 
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3. A sample from a moss near Fornighty, in Nairnshire, 
where the one ease of rodent ulcer had occurred. 

4. A sample from Nistaben, in the centre of Stenness parish 
in Orkney, which, as has been shown, has the very low 

mortality of 1 death out of every 42. 

5. Three samples of peat from purely peat-burning districts 

in Orkney where cancer accounted for 1 death in 8 to 

11 from all other causes. 

The result of Dr. Drinkwater's analysis of these peats is very 
striking, and is as follows:? 

Where cancer is practically unknown-? ^?Per^ent1U1 
Glenferness Moss, Nairnshire . . . . 0-101 

Moss Side Moss, Nairnshire .... 0-189 

West Coast of Boss-shire . . . . 0-120 

Where it is rare? 

Nistaben, Orkney ...... 0237 

North Verge of Ardclach, Nairnshire . . 0238 

Where it is very common- 

Sebay, Orkney 0'890 
Eecl Loam Peat, Orkney . . . . 0*676 

Tankerness, Orkney . . . . . 0750 

The surprising result is shown, therefore, that although peat fuel 
is generally understood to contain practically no sulphur, some peat 
from the cancer districts in Orkney actually shows nearly 1 per 
cent, of sulphur, or in excess of the amount which is contained in 

many coals. 

As I have said, I am convinced that the fuel question is most 

intimately associated with the etiology of malignant disease, and 
that its bearing upon the problem is entirely dependent upon the 

quantity of sulphur which the various kinds of fuel contain. In 

other words it is not the combustion of the fuel but the com- 

bustion of the sulphur contained in it which seems to me to 

affect the question. Sulphur cannot be burned without the pro- 
duction of S02, and it is some compound of sulphur dioxide which 
to my mind has a great and powerful influence in exciting the 
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condition, or in producing the parasite or its enzyme, whichever 
it may be, which causes it. 

What this exact sulphur compound is and how it may act 

cannot be discussed here. I can only reiterate what I have said 
before, that the tumours which devastate root plants have been 
shown by scientific agriculturists to be due to artificial manures 
which have been dissolved in sulphuric acid and contain sulphur. 

Xo one who carefully studies the experiments of Professor 

-Jamieson, of Aberdeen, on this point can have any doubt as to the 
fact that vitriolated manures encourage the growth of these 

tumours 011 the cruciferse. They seem to act by stimulating the 
growth of an amoeboid parasite, but whether this be the case or 
not their potent influence is unquestionable. 


