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Climatic effects of 
Volcanic eruptions 
SIR - The appropriateness of using 
volcanic eruptions as a basis for estimating 
the climatic effects of nuclear war has 
recently been discussed 1- 5• Generally 
speaking, the relatively small quantities of 
aerosols produced by historic eruptions 
and the differences in the optical properties 
between volcanic aerosols (H 2SO 4 and fine 
ash) and the sooty smoke from fires 
generated by nuclear blasts make any 
comparisons between the atmospheric 
after-effects of historic eruptions and 
nuclear war tenuous 1.2. In other instances, 
namely those of the largest-scale eruptions, 
volcanic analogies may be relevant. 

The greatest known Quaternary 
explosive eruption was the Toba 
(Indonesia) outburst of 75,000 years ago, 
which erupted approximately 1,000 km 3 of 
rhyodacitic magma in perhaps 9 to 14 
days 6•

7
• The widespread Toba ash layer is 

found over at least 5 x 106 km 2 (ref. 6), but 
the total amount of long-lived 
stratospheric H 2SO 4 aerosols produced by 
this eruption is not known. We may, 
however, make some estimate of this 
quantity by using data from more recent 
eruptions of comparable magma type 8• 

The sulphuric acid aerosols generated by 
the small 1980 Mt St Helens eruption, 
which produced 0.35 km 3 of dacitic 
magma, totalled - 3 x 10 11 g. If the Toba 
eruption released a proportionate amount 
of H 2SO 4 aerosols, the stratospheric 
loading after that event could have been 
- 9 x IO 14 g. On the other hand, if the 
Toba sulphur release was proportional to 
the output from the 1883 Krakatau 
eruption, which released a relatively larger 
percentage of sulphur volatiles, 5 x IO 13 g 
of H 2S0 4 aerosols from IO km 3 of dacitic 
magma 8, then the stratospheric loading 
could have been as great as 5 x IO 15 g. 
(Questions regarding rates of aerosol 
nucleation, saturation, and fallout in a very 
dense stratospheric aerosol cloud are 
currently being studied.) Distributed 
worldwide, these aerosol mass loadings are 
equivalent to globally averaged peak 
optical depths of 6 and 33, respectively 9; 

regionally, the optical depths could have 
been even greater. An aerosol optical depth 
of 6 would have had at least a moderate 
climatic impact 9 while an aerosol optical 
depth of 33 is equivalent to the smoke 
optical depths used in all but the most 
severe nuclear winter scenarios 1 •2• 

Basaltic volcanic eruptions may release 
even greater percentages of sulphur 

volatiles 10
• 
11

• Moreover, observations and 
recent calculations suggest that large, 
generally effusive, fissure basaltic 
eruptions can produce widespread high­
altitude aerosols, possibly from convective 
plumes rising above vigorous fire 
fountains 10- 13 • A good example of the 
product of a large basaltic eruption is the 
massive Roza lava flow (age - 14 Myr) of 
the Columbia River Basalt Group 14• It is 
calculated that this single eruption pro­
duced more than 700 km 3 of basalt lava 
(covering an area of 40,000 km 2) in as little 
as 7 days. The greatest basalt eruption in re­
cent historical times, the Laki (Iceland) fis­
sure eruption 10 of 1783 (volume - 12 km 3) 

is estimated to have generated about 
1 x 10 14 gofH 2S04aerosols 8• Therefore, 
the production from the 60 times greater 
Roza event could have been ~ 6 x IO 15 g, 
or enough to give a globally averaged 
aerosol optical depth of about 40. This is 
equivalent to a smoke optical depth of the 
size assumed in the most severe nuclear 
winter models 1 •2• 

Did these eruptions cause sudden and 
sharp climate cooling? The Toba eruption 
does coincide with a time of falling global 
temperatures 15

, and there is also some 
evidence of global environmental changes 
at the time of the Columbia River Basalt 
eruptions (mostly between 17 and 14 Myr 
ago) 16•

17 and at times of other flood basalt 
extrusions 11 • 13 • However, more detailed 
studies are required to determine whether 
these coolings were related to the volcanic 
eruptions, and to assess just how severe the 
climatic effects of these eruptions really 
were. 
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Basement membrane 
nomenclature 
SIR - In a recent issue of Nature, 
Bluemink et al. 1 correctly pointed out the 
confusion existing over the nomenclature 
of basement membranes, but their 
recommendations are not in accord with 
usage by British, North American, French 
and Japanese scientists. The International 
Anatomical Nomenclature Committee 2 

recently recommended the following 
names for the successive layers of basement 
membranes: (1) "lamina lucida", the pale 
layer in immediate contact with the 
plasmalemma of the associated epithelial 
or other cells; (2) "lamina densa", the dark 
layer below; and (3) "lamina fibroreti­
cularis", the incomplete layer (sometimes 
missing) in continuity with connective 
tissue. This classification is justified by the 
fact that the specific components of 
basement membrane (type IV collagen, 
laminin and heparan sulphate proteo­
glycan 3-s) are present in the three layers 
and little or none is found elsewhere. Thus, 
the three substances are abundant in the 
lamina densa, forming closely packed 
cords; they are present in lesser amounts in 
the lamina lucida as a few loosely arranged 
cords 6 and they may occur in the lamina 
fibroreticularis within "bridges" 
connecting with other basement 
membranes (unpublished). 

One confusion in the literature is the 
ambiguity of the term "basal lamina", 
which many histologists have used in the 
past to describe the "lamina densa", while 
others consider "basal lamina" 
synonymous with "basement membrane". 
As more is learned of the composition 3•6•

7
, 

synthesis 3•
7

, structure 8 and function 4 of 
basement membranes, it is important that 
the terminology be unambiguous. We have 
adopted the terms defined in the guidelines 
of the International Anatomical Nomen­
clature Committee 2, and urge others to do 
so. 
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