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ENVlRONMEhTAL STUDIES OF MINERAL DEPOSlTS IN ALASKA 

Fiem 10. Locption of mercury mines and deposits in southwescrn Alaska. 

ENVIR0NME:NTAL GEOCHEMISTRY 
OF h1EHCURY MINES IN 

S(.)UTHWESI1EHN AIASKA 

Mercury-rich mineral .deposits in Alaska are another 
type of deposit under investigation for natural and mining- 
related heavy-metal concenuations in the environment. 
Mercury deposils are scattered over a wide region in south- 
western Alaska covering several tens of thousands o l  square 
kilometem (fig. 10). The mercury sulfide mineral cinnabar 
i s  the most common mercury ore mineral in the deposits (fig. 
1 I), but liquid mercury also occurs naturally at some locali- 
ties. Several of the mercury deposits have ken mind.  but 
most of the deposits are small and undisturbed. None of the 
mercury mines in Alaska are currently operating, due to eco- 
nomic factors. Mercury is used in the manufacturing of elec- 
trical instruments, fungicides. pharmaceuticals, and 
munitions. in the production of paper, and in the extraction 

a gold (ornolgat&rion of gold) in mining 

Should we be conternti abuu mmury mineral 
deposits in strrrlwestmn Alaska?-Mercury is a heavy 
metal that has no known metabolic function and is toxic to 
living organisms. In humans, mercury adversely affects the 
central nervous system and internal organs such as the kid- 
neys. In streams and lakes, bacterial activity converts mer- 
cury in sediments from inorganic compounds (such as 
cinnabar) to organic forms (such as methylmemury). 
Organic mercury compounds are easily absorbed by organ- 
isms and are more hazardous than inorganic fms .  

The primary swrces of mercury are naturally occurring 
mineral deposits. rocks, soils. and volcanic eruptions, as well 
as man-made industrial sources such as factory effluents and 
airborne incinerations. Southwestern Alaska has no major 
sources of indushial mercury; however, mercury is highly 
concentrated around mineral deposits in the region. Thus, the 
presence of mercury deposits in southwestern Alaska is a 
potentid hazard to residents and wildlife because drainage 
from the d v s i t s  enters streams and rivers that are p of 
local ecosystems (fig. 12). To evaluate the environmental 
concerns of these mercury deposits, the concentration of 
mercury was measured in sediment, water, soi I, vegetation, 
and fish collected around some of the mercury deposits. 
These data were then compared with those from swearns in 
unrnineraiized (background) areas. 
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Figure 11. Rock sarnplc cont;rininp thc niurtur) ore rnirreral rin-
~iahar(rt.d mincn~lb.Pcnuil poinl F i x  sc;ils. 

Measuring mertug Ilcvels in stream sedi~t~elpnts, 
strean1 wder,  and fish.-Stream-sedimenr samplcs col-
lected near sonle mincscontain tn~illmcrc-urjconccrilra~ions 
in excess of 5.1)00 ppni (Gray. 1994). Stirearn-sediment sam-
plos c.ollrcted frtlrrl srrearns In lix-al un.mincraliir.cdiircit3 typ-
iciilly contain less than I ppnl mercur);. indicating lhibt lhc 
sarnples collected nciir the mines ;Ire hiphlj, enriched in  mer-
cury. These high menwry concentrations in strtarn sedi-
rncnts nc;ir the mlries ;Ire the result of ertrsion of cinnahi:~r 
i111tr thc slrcams. Cinnnha:r is rasiwant to weathering. and 
~huu.i r  remains in  slreams ha hng pcritlds oriimr (jig. 13). 

Sirea~tlwaters bslr?u.the mercury ininas gene-rally iIX 

ncutrill to slightly alkaline with pH bmalue$of nhoul 7 ti:) 8. 
The ft~rmalion1.1FilciiLdri~inagtbelow some rnirleral dt.pc>sits 
cnnta.iningsulfide niillerals can be ol~conccm;however. cin---

is highly in~olublcin  w:~terand dtxs not easily t'onn 
cid drai~iagtduring weathering. Thus. acid fc~rn~alionin 

helrru! ~ h cmercury ~nincsand dcpusits in sourhwcs~-
ern Alaska is probably insigniL.titnt. 

Samples of streiim water collettcd belo%*niercury 
lnines conrained as much as 0.75 pph mercury. whereas 
background slrearn and river waters in the region typically 
con1:lin Less than 0.10 pph. These mcrcuq ctrncenlraticlns 
arc below the 2.0 ppb drinking water standard rectlm-
niended by the Stale of Alaska and the 3.3 pph instcea~li 
EPA-CMC standard ltil.hle I I. 

tllrhough cinnabar is highly insolutrlc in  walcr. thc 
water dara indicale thn~minor amounts of mercury art curl-
wried In fornl!: thar arc. soluhlt in water. probably organic 
iornls of mzrcuq, t.haf :rrc ciisily ahsorbed by organisms. 
such as fish. liking in the stream cnvironn~ent.For this Tea-
son. Fish wrrc collccted rhrrrughaut southwestern Alaska and 
;uialyzeii for mercury to evaluate the potmtial Ibr mercury to 
c~ltcrlocal f w d  suurces and the f w d  chain. Mercury concen-
Iratlons were mcasurcd in fish rnuscle samples (cdible fillets~ 
and livers. Maximum mercury cnnue.nttations in thc muscle 
samples of freshwater tish collec1c.d downsrream from mer-
c u q  rnincs were about 0.6 pprn (wet weight:) and abut 1.3 
pprn in the liver sanlples (fig. 13) (Gray and others. 1994. 
1996).These concennrationsare cons idc~delevated becausc 
similar tish collected from hackgrtlund streallis in southwest-
ern Alaska corltained on'ly about 0.2 pprn mercury. Most of 
the mercury in lhe fish t'> 5N1 percent) was the highly toxic 
organic fclmm nt' nicrcury. methylmercury. Although h e  fish 
collccted di~wnstrearntiom the mines contain mercury con-
centratic~nshigher than background Icvels. .mercury contencs 
in the edible portions of the fish were below lhc 1.0pprn l.ilrnit 
cstahlished by the Food and Drug Adrninislration (FDA). 

Mercury cnnrentralions were also measured in salmon 
collccrrd f'rt~mlarge rivers in the region hecause hese fish 
arc Ibrds of Iccal residents and sportsmen. Mercury concen-
lrariilns i n  sillman musc.lc sarnplcx wcrc low. Jess lhan 0.1 
ppnl (Gray and others, 1496). well lie recommended 
FDA l i m ~ rThesc low lnercury cg 

sr:lndable because salmon spnd mu 
wean and iUt: in contact with stream 
A l i ~ s ~ icmly when hatching and spawn 
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