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The environmental conditions in the Idrija Mercury Mine and its broader surroundings were strongly 
affected in the first half of the 19th century by two disastrous pit fires. The fire could only be extinguished 
by flooding of the pit. The consequences of such flooding was extensive poisoning with mercury vapours, 
not only among those miners who participated in the fire extinguishing effort and later in the rehabilita­
tion of the pit, but also among the inhabitants of Idrija. During rehabilitation works, the highly polluted 
water was discharged directly into the Idrijca River, killing all the fish species thriving there. After 1835 
the Mine gradually intensified its production. The dumping of increasingly larger quantities of smelting 
wastes directly into the Idrijca River considerably aggravated the environmental conditions in the river 
and along its banks. The Mine had begun to pay indemnities in 1788 to affected landowners in the vicinity 
of the smelting plant. The Mine Administration, supported by the competent ministry and the Higher 
Mining Office in Klagenfurt, rejected all accusations and proved, evidently with false data, that smelting 
gases did not contain mercury vapours and that smoke gases were not harmful. Only in 1881 did they 
finally begin to pay affected landowners a regular annual support in place of indemnity. 
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H i s t o r i c a l o v e r v i e w a n d e n v i r o n m e n t a l c o n d i t i o n s at the e n d of the 18th C e n t u r y 

Idrija ho lds a special place a m o n g mercury mine localities. Carboniferous shales 

intercalated w i t h native mercury crop out at the surface i n the very bottom of the bas in 

where, soon after the discovery of mercury i n 1490, a smal l settlement first appeared 

and later developed into the t o w n of Idrija (Fig. 1). In the in i t ia l decades of m i n i n g 

activities, even those areas where shales containing native mercury were excavated 

and ore-processing was conducted, i n the f o r m of w a s h i n g and b u r n i n g i n piles, were 

later completely bui l t u p . Throughout history, the p r i m a r y (geogenic) and secondary 
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Fig. 1. Idrija, painted by Goldstein in 1840. 

(anthropogenic) mercury composit ions became closely interwoven, b r i n g i n g enor­
m o u s e n v i r o n m e n t a l consequences for the p o p u l a t i o n a n d e n v i r o n m e n t of Idri ja. 
For this reason Idri ja is r i g h t f u l l y cal led a " m e r c u r y laboratory" (Car & Dizdarevic , 
2003). 

A considerable amount of in format ion o n mercur ia l i sm a m o n g miners of the Idrija 
M i n e has been preserved i n official mine documents. H o w e v e r , the k n o w l e d g e about 
and ' recognit ion' of the effects of m i n i n g and ore processing o n the natural envi ron­
ment and inhabitants of Idrija and its surroundings developed m u c h more s l o w l y . 

The first k n o w n wri t ings about the consequences of mercury po isoning i n Idrija 
were publ i shed i n the 16th century by the reputed phys ic ian Paracelsus w h o vis i ted 
Idrija i n 1527 (Lesky, 1956). The publ i shed reports of occasional visitors to Idrija i n the 
17th century already contain the first remarks o n the h a r m f u l effects of 'mercury ' 
gases o n the environment i n the v ic in i ty of the smeltery. O f major significance for 
evaluat ing the g r o w i n g awareness of the h a r m f u l effects of mercury a n d smelt ing 
gases o n the environment were the reports of Keyssler (1740), a G e r m a n travel wri ter , 
Scopol i (1761, 1784), a naturalist and the first mine physic ian , and Hacquet (1781), a 
mine surgeon. D u e to the exceptional rise i n mercury p r o d u c t i o n after 1785 (agree­
ment between A u s t r i a and Spain o n the s u p p l y of mercury f r o m Idrija), the envi ron­
mental condit ions i n Idrija deteriorated r a p i d l y . L a n d o w n e r s i n the close a n d distant 
surroundings of the smeltery compla ined about the damage caused to l a n d , crops a n d 
livestock. The M i n e recognized the damage a n d began to pay i n d e m n i t y i n 1788. To 
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our knowledge , the indemnit ies represented the first ' environmental annui ty ' that 
began to be p a i d regular ly for several years i n the region of C a r n i o l a (Car & 
Dizdarevic , 2003). 

E n v i r o n m e n t a l consequences of the 1803 p i t f i re 

A c c o r d i n g to the second six-year agreement conc luded between A u s t r i a and Spain 
i n 1792, Spa in w o u l d be s u p p l i e d w i t h mercury f r o m the Idrija M i n e u n t i l 1798. H o w ­
ever, due to the w a r condit ions p r e v a i l i n g i n Europe , the agreement was terminated 
one year before its expiry date, i.e., i n 1797. A l t h o u g h the M i n e began to reduce its 
mercury output , 560 tons of mercury were nevertheless p r o d u c e d i n the said year due 
to accumulated stocks. It was not u n t i l after 1799 that the p r o d u c t i o n of mercury actu­
al ly began to fal l , a m o u n t i n g to some 370 tons i n 1802. A r o u n d the year 1800, the M i n e 
in troduced n e w Leithner vert ical smelt ing furnaces w i t h i m p r o v e d efficiency rates. 
The n u m b e r of employees was also reduced. Ev ident ly , the decrease i n p r o d u c t i o n 
a n d the in t roduct ion of new, technological ly i m p r o v e d furnaces h a d a favourable 
effect o n the environmenta l condit ions. In 1798 a special mine committee expressed 
the o p i n i o n that l ivestock was less threatened a n d fel l i l l less frequently, w h i l e 
landowners i n the surroundings of the smeltery repeatedly began to breed sheep 
(Pfeifer, 1989). In 1802, i n d e m n i t y was be ing p a i d to only 13 landowners as a result of 
- i n the o p i n i o n of the special committee - the i m p r o v e d condit ions. 

O n 15th M a r c h , 1803, a fire broke out i n the central part of the Idrija M i n e . A l l the 
miners , except for one, were rescued. A l l the entrances to the pit , except for Francis-
ca's Shaft, were bui l t u p . Six weeks later, the mine entrances were f inal ly reopened 
and smoke containing poisonous mercury gases began to spread uncontrol lably into 
the environment . Despite enormous efforts, the fire c o u l d not be stopped and, i n the 
night f r o m 14th to 15th M a y , the pi t was f looded w i t h water. W h e n the water reached 
the centre of the fire, a strong explos ion occurred, d e m o l i s h i n g even the above-ground 
facilities a r o u n d Theresa's Shaft. Af te r the fire was f inal ly ext inguished, the pi t water 
(yel low i n colour) began to be p u m p e d out a n d was released directly into the Idrijca 
River (Karsten, 1821). 

The pit fire obvious ly h a d disastrous consequences for the health of miners . This 
was reported i n detai l b y Pfeifer (1989) i n his book about the health service i n Idrija. 
The fire and explos ion destroyed a large part of the pit , whose rehabil i tation, aggra­
vated b y the severely i m p a i r e d health of Idrija miners, lasted for a f u l l three years 
(Mohor ic , 1960). 

General in format ion about the fire a n d its consequences i n the pit , as w e l l as the 
effects of mercury gases o n miners , was quite frequently p u b l i s h e d i n var ious reports, 
newspapers and publicat ions (Karsten, 1821; Rassell , 1825; H i z i n g e r , 1860; A r k o , 1931; 
M o h o r i c , 1960; Pfeifer, 1989). H o w e v e r , o n l y a few brief comments about the conse­
quences of the fire o n the natura l e n v i r o n m e n t have been f o u n d (Rassell , 1825; 
H i z i n g e r , 1860; Pfeifer, 1989). B y a l l means the pi t fire h a d disastrous consequences for 
the natural environment i n Idrija a n d its surroundings , as w e l l as for the banks of the 
Idrijca River . 

A h i g h l y suggestive descr ipt ion of the 1803 pi t fire was publ i shed b y the E n g l i s h 
travel wr i ter John Rassel, w h o vis i ted Idrija i n 1822. In addi t iona l to a dramatic 
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account of the entire f i re-ext inguishing procedure, Rassel adds a few w o r d s at the end 
of his report about the environmental consequences of the fire: "It took them t w o 
years to make the device and p u m p out the water. It was placed i n the Idrijca River , 
w h i c h was f o u n d to contain on ly a smal l quantity of mercury, but a large share of su l ­
p h u r i c acid and such large quantities of i r o n that the bot tom and banks of the r iver 
were coated w i t h a crust of i r o n ochre along its entire course - f r o m Idrija to its conf lu­
ence w i t h the Soca River . It was then that al l the f ish disappeared f r o m the r iver , w i t h 
the exception of eels, w h i c h evident ly resist everything, except, of course, g r i l l i n g or 
roast ing." 

The histor ian H i z i n g e r (1860) was also unable to a v o i d describing the catastrophic 
pi t fire and its consequences i n his smal l book o n the history of the Idrija M i n e . 
H i z i n g e r concluded his descr ipt ion w i t h the f o l l o w i n g w o r d s : " I n connection w i t h the 
described pit fire, it became evident that a l l those persons w h o came into the v ic in i ty 
of emitted mercury vapours were more or less shaking or h a d stiff l imbs (Steifheit der 
Gl ieder) . I s h o u l d ment ion that the waste water was completely y e l l o w a n d for this 
reason al l the f ish a long the entire course of the Idrijca R iver d i e d . " (translation b y D r . 
M e t k a Peric, 1997). 

The gravi ty of the environmental condit ions i n Idrija i n 1803 and subsequent years 
was also reported b y Pfeifer (1989). A c c o r d i n g to archival data, the mortal i ty rate i n 
Idrija i n 1804 and 1805 increased sl ightly, w h i l e the birthrate decreased i n compar ison 
w i t h previous years. A l t h o u g h no data are available o n the direct connection between 
increased m o r t a l i t y / r e d u c e d birthrate and the fire, the occurrences i n this p e r i o d are 
characteristic and the same consequences were registered i n the 1846 pit fire, w h i c h is 
described i n more detail be low. 

First decade of the 19th century 

The 1803 pit fire h a d a strong impact o n excavations i n the pit and, consequently, 
o n the quantity of mercury p r o d u c e d i n subsequent years. The annual mercury output 
was reduced f r o m almost 400 tons a r o u n d the year 1800 to approximate ly 200 tons i n 
1803. In the per iod f r o m 1807-1809, o n average a r o u n d 190 tons H g and 10-20 tons of 
c innabar were p r o d u c e d year ly ( A r k o , 1931). D u r i n g the French occupat ion, the 
unfavourable condit ions i n the pit gave the occupiers considerable diff icult ies i n 
increasing H g extraction to a r o u n d 260 tons per year. Af ter the disintegration of 
Napoleon ' s empire , Idrija was occupied b y the A u s t r i a n a r m y i n October 1813. 
Exhausted f r o m warfare, A u s t r i a immediate ly began to introduce strict cost-saving 
measures i n the M i n e ' s operating expenses and i n its food expenses. Workers were 
discharged. The already extremely poor social condit ions of Idrija miners worsened. 
The consequence of comprehensive cost-saving measures was the reduct ion of pro­
duct ion to, o n average, 175 tons of mercury per year i n the p e r i o d f r o m 1814 to 1820. 

The decrease i n p r o d u c t i o n b y a l l means h a d a favourable effect o n the envi ron­
mental condit ions i n the Idrija region. This is evident f r o m the publ i shed travel w r i t ­
ings of the reputed metal lurgy expert, Karsten (1821): "The smelt ing facilities lie 
approximately 1000 steps north of Idrija i n the val ley of the Idrijca River , a long its left 
bank. The facil i ty is not very large a n d is quite unique , w o r k i n the smeltery begins i n 
N o v e m b e r a n d continues u n t i l the end of M a r c h . The facil i ty is not operational i n 
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summer, as the smelt ing fumes w o u l d destroy the grass and crops, and w o u l d also be 
a reason for sal ivat ion. Moreover , the condensation of mercury vapours is quicker and 
more thorough i n winter than i n s u m m e r . " 

Karsten's wr i t ings indicate that there were no major environmental problems i n 
the v ic in i ty of the smeltery towards the end of the second and the beginning of the 
t h i r d decade of the 19th century. The fact that ore was b u r n e d only five months a year 
i n this p e r i o d was unders tandably not an ' e n v i r o n m e n t a l measure, ' but the conse­
quence of a strict restrictive pol icy i m p o s e d b y V i e n n a due to the recession i n the 
international mercury market. A n o t h e r reason was also the very poor mining-geologi ­
cal condit ions exist ing i n the ore deposit at the time. A l t h o u g h n e w investigative and 
opening w o r k s i n the pit h a d already been b e g u n i n 1819, the situation d i d not nor­
mal ize u n t i l after 1823, w h e n the entire Idrija pi t was inspected b y a special committee 
of Viennese experts, w h o gave instructions for further w o r k i n the pit . 

The p r o d u c t i o n of mercury i n the per iod f r o m 1820 to 1846 was relatively con­
stant. S l ight ly over 160 tons of mercury was extracted annual ly . H o w e v e r , i n order to 
mainta in this constant rate of product ion , increasingly greater quantities of ore h a d to 
be extracted each year, as the average mercury content i n ore decreased f r o m 9% i n 
1820 to 2% i n 1846. A p p r o x i m a t e l y 1800 tons of ore was extracted i n 1820 and as m u c h 
as 7200 tons i n 1846 ( A r k o , 1931; M o h o r i c , 1960). The burnt ore that was d u m p e d 
along the banks of the Idrijca R iver was carried away b y f l o o d i n g waters and deposit­
ed i n pools a long the r iver course. 

E n v i r o n m e n t a l disaster caused by the 1846 p i t f i re 

O n 3rd N o v e m b e r , 1846, a fire broke out o n H a u p t m a n n ' s level i n the central part 
of the Idrija mine , c la iming the l ives of 17 miners (Fig. 2). A s was the case i n 1803, fire­
fighters were unable to ext inguish the fire w i t h the usua l measures. The fire was f ina l ­
l y put under control after a l l the shafts h a d been closed a n d the pit f looded w i t h 
water. O n 26th N o v e m b e r the shafts were reopened and the pit water began to be 
p u m p e d f r o m the pit . Before sending d o w n the first miners to commence rehabil i ta­
t ion w o r k s , caged animals (birds and certain mammals) were l o w e r e d into the pit to 
determine whether the air was suitable for the entry of miners. The rehabilitation 
w o r k s lasted several months. Despite the four-hour w o r k d a y and frequent rotations 
of miners i n h i g h l y poisoned w o r k i n g areas i n the pit , numerous cases of acute mercu-
r ia l i sm were reported. A part icular ly extensive a n d detailed descr ipt ion of events fo l ­
l o w i n g the 1846 fire was prepared b y A r k o (1931) o n the basis of documents f r o m the 
M i n e archives. 

O w i n g to its tragic consequences, the fire aroused considerable attention and was 
reported b y a l l writers of historical discussions o n the Idrija M i n e (Hiz inger , 1860; 
A r k o , 1931; M o h o r i c , 1960). H o w e v e r , there were no reports of any eventual conse­
quences i n the natural environment . It is, of course, logical that steam a n d smoke 
gases containing mercury vapours were once again emitted f r o m mine entrance shafts 
and mainroads . Pfeifer (1989) reported that entire families res id ing i n the v ic in i ty of 
mine entrances suffered f r o m po ison ing w i t h H g vapours . E leven miners ' w i v e s were 
treated for sal ivat ion and tremor, w h i c h are typica l symptoms of mercury poisoning . 
The h i g h l y po l lu ted pi t water was again released directly into the Idrijca River . 
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A l t h o u g h the number of 
f ish k i l l e d was not as 
large o n this occasion, the 
banks of the Idrijca R iver 
were coated w i t h l imonite 
far downstream. 

Once again, the u n ­
favourable environmental 
condit ions caused b y the 
pit fire l ed to the deterio­
rat ion of the general state 
of health i n Idrija. They 
also affected fert i l i ty , 
w h i c h i n 1847 decreased 
substantially i n compar i ­
son w i t h the per iod pre­
ceding the fire. N o data 
are available o n increased 
mortal i ty i n this per iod . 

Fig. 2. Tombstone to the 17 Idrija miners died in pit fire in 1846. 

Struggle for recogni t ion of the h a r m f u l effects of m e t a l l u r g i c a l act ivit ies o n the 
natura l e n v i r o n m e n t 

The indemnit ies w h i c h the M i n e began to pay i n 1788 to affected landowners i n 
the v ic in i ty of the smelt ing plant were abolished after the 1803 fire due to reduced 
p r o d u c t i o n and the in t roduct ion of strict cost-saving measures. Af te r the departure of 
French o c c u p y i n g forces f r o m Idrija (1813), landowners i n the Idrijca R i v e r val ley 
repeatedly, but w i t h o u t success, f i led i n d e m n i t y claims i n the per iod f r o m 1814 to 
1818. A f t e r w a r d s , as the result of reduced mercury p r o d u c t i o n a n d the performance of 
smelt ing activities on ly i n winter , there were no more complaints about damage to 
l ivestock and crops for the next 20 years. 

Af ter 1831, the gradual rise i n mercury prices o n w o r l d markets l ed the M i n e to 
increase its p r o d u c t i o n and extend its ore-smelt ing activities into the s p r i n g a n d s u m ­
mer months. In 1837, landowners i n the v ic in i ty of the smeltery repeatedly began to 
c o m p l a i n about the damage caused b y smelt ing gases to meadows, crops a n d l ive ­
stock, but the M i n e A d m i n i s t r a t i o n refused to recognize any i n d e m n i t y claims. The 
struggle for the recognit ion of i n d e m n i t y claims came to a crit ical point i n the m i d 
19th century. In 1848, l a n d o w n e r J. Leskovec and 35 cosignatories sent a complaint to 
the M i n i s t r y regarding the damage caused to crops and i n part icular l ivestock. The 
M i n i s t r y responded that the complaint was u n f o u n d e d , c l a i m i n g that the furnaces i n 
Idrija a l l o w e d for the 'complete condensation of mercury . ' The landowners ref i led the 
complaint , this t ime requesting an analysis of the red dust accumulat ing o n the w i n ­
d o w s , ledges and roofs of houses i n the v ic in i ty of the smelt ing plant. A 'precise 
analysis ' was prepared b y the Assoc ia t ion of Pharmacists i n Ljubl jana. A c c o r d i n g to 
its expert o p i n i o n , red dust is compr ised of " a mixture of i r o n oxide a n d pi tch , glass 
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fragments, br ick and plaster particles, hair and straw," w h i c h is w h y the dust is com­
pletely harmless (Perger, 1873). This 'br i l l iant ' analysis prepared b y Ljubljana's 
'experts' was for m a n y years used b y the M i n e A d m i n i s t r a t i o n as a basis for rejecting 
i n d e m n i t y claims for damage to crops a n d livestock. 

D u r i n g the l o n g recession per iod after 1850, the M i n e reduced its mercury produc­
t ion, w h i c h then remained relatively constant u n t i l 1866 (approximately 190 tons 
annual ly) . Ore was b u r n e d only i n winter . This was reported b y H e n t y (1866), a jour­
nalist a n d wri ter w h o vis i ted Idrija and its mine i n October 1866: "The mercury extrac­
t ion plants are located at a distance of about one mi le f r o m the t o w n , but the furnaces 
are not operational at this t ime of year because the vapours are so poisonous that they 
w o u l d cause extensive damage to the vegetation a n d livestock feeding o n it. For this 
reason, w o r k s are conducted only i n winter , w h e n the vapours fa l l o n the s n o w cover 
and are not washed away u n t i l spr ing , w h e n the s n o w begins to mel t " (translation b y 
M e t k a Petric, Idri jski razgledi 47/2 , 2002). H e n t y d i d not have a g o o d o p i n i o n about 
the effectiveness of condensation chambers (Fig. 3), saying: "It is obvious ly h i g h l y 
deficient, as there w o u l d otherwise be m u c h less h a r m f u l vapours spreading to the 
surroundings than there are n o w . " 

The rise i n p r o d u c t i o n i n 1867 aggravated the already poor environmental condi ­
tions i n Idrija, and the complaints a n d r ight fu l claims of landowners for i n d e m n i t y 
payments reappeared i n the per iod f r o m 1867 to 1871. The M i n e A d m i n i s t r a t i o n 
rejected a l l c laims w i t h the explanat ion "...that smoke affects the environment p r i m a r ­
i l y w i t h its s m e l l " a n d "experience has s h o w n that H g vapours subside very q u i c k l y " 
(Perger, 1873, p . 156). P r o v i n c i a l newspapers wrote extensively about Idrija's env i ron-

Fig. 3. Shaft furnace (Exeli system, 1872). Fig. 4. Oesterreichische Zeitschrift für Berg- und 
Hüttenwessen (Perger, 1873). 
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mental problems. Yet the true attention of the public was finally won by an excellent 
analytical article written by Prof. H . Perger in 1873. The article, comprised of seven 
contributions published in the specialized journal Oesterreichische Zeitschrift für Berg-
und Hüttenwessen, informed the professional public on the critical environmental 
issues in Idrija (Fig. 4). Prof. Perger analyzed the long-standing 'struggle' of landown­
ers in the nearby and distant surroundings of the Idrija smelting plant for recognition 
of the harmful effects of smoke gases containing H g vapours, and their rightful claims 
for indemnity. He revealed the transparent, feigned ignorance of the Mine Adminis­
tration, which had lasted for several decades and was supported by competent min­
istries and the Higher Mining Office in Klagenfurt. In a private letter sent to Perger, 
the Mine Administration stated ".. that it would have to formulate a theoretical opin­
ion on the basis of scientific-chemical investigations on ore and smelting gases and 
that improved smelting methods would have to be introduced" (Perger, 1873, p. 297). 
However it was not until the early 1880s that the Mine Administration abandoned its 
unacceptable opinion about the harmlessness of smelting gases and in 1881 began to 
pay affected landowners a regular annual support in place of indemnity. 

New environmental problems 

As already mentioned, ore contained on average 2% of mercury in the 1840s. In 
the years that followed, the mercury content of excavated ore decreased rapidly, 
amounting to a mere 0.66% at the end of the century. In this period, however, the 
quantity of extracted mercury increased gradually from approximately 160 to over 

Fig. 5. Smelting plant (Idrija Mercury Mine Archive, 1960). 
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500 tons per year. Such an enormous rise i n p r o d u c t i o n natural ly called for the contin­
uous modern iza t ion of smelt ing procedures, the acquisi t ion of addi t iona l furnaces 
a n d the intensif ied excavation of ore. In the 1840s only 7000 tons of ore was burned , 
w h i l e at the end of the century approximate ly 88,000 tons of ore was processed annu-
aly. A l l burnt ore was deposited a long the banks of the nearby Idrijca River , w h i c h 
inevitably worsened its already poor environmenta l condit ions (Fig. 5). The p o l l u t i o n 
of the Soca R iver a n d the G u l f of Trieste w i t h mercury also intensif ied. The gradual 
p o l l u t i o n of the environment w i t h increasing quantities of burnt ore cont inued u n t i l 
the 1970s, w h e n the d u m p i n g of smelt ing remains into the Idrijca R iver was f inal ly 
prohib i ted . 

The relocation of smelt ing furnaces (Fig. 6) to the right bank of the Idrijca R iver 
was conducted gradual ly u p to the year 1880. A chimney was also bui l t h i g h above 
the smelt ing plant, o n the slopes of G o l i c a h i l l . A l t h o u g h this i m p r o v e d the envi ron­
mental condit ions i n the direct v ic in i ty , the constant w i n d s spread the smelt ing gases 
far a long the Idrijca R iver val ley and, i n poor weather condit ions, the entire Idrija 
bas in was covered w i t h smoke. Today, attic dust a n d soi l have been f o u n d to be con­
siderably po l lu ted for at least 10 k m along the Idrijca R iver (Gosar & Sajn, 2001). 

In the second half of the 19th century, the increased scope of mercury p r o d u c t i o n 
opened a n e w problem, the s i n k i n g of g r o u n d above the Idrija M i n e . This was not a 
negligible problem, as the greater part of the mine lay directly b e l o w the popula ted 
borders of the t o w n . The first houses a n d mine b u i l d i n g s o n the broader territory of 
Barbara's w o o d storehouse, S m u k o v gric ( M i n e hi l l ) and the Pront h a d to be d e m o l ­
ished at the end of the 19th century. " I n 1912 Theresa's shaft was backf i l led and the 

Fig. 6. During high waters, the Idrijca River carried away the burnt ore deposited on its banks (Idrija 
Mercury Mine Archive, 1970). 
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large chimney was demol ished because the h i l l is s i n k i n g " ( A r k o , 1931, p. 249). The 
s i n k i n g of g r o u n d above the pit was part icular ly intensive i n the 1970s a n d 1980s, as 
i n some areas it amounted to as m u c h as 10 c m per year. F o l l o w i n g the discont inua­

t ion of w o r k s i n the pit and the commencement of s h u t d o w n w o r k s i n 1988, the sink­

i n g of g r o u n d is gradual ly stabi l iz ing a n d today amounts to approximate ly 17 m m per 
year. The demol i t ion of s i n k i n g houses was cont inued u p to the 1990s a n d is not yet 
completed. 
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