X ng hydrogeatdrihis tharac-
« 9st of the zlements in 1he cen-
¥ odic thble. such a3 the wansi-
g, Finally, whest he i
ghi> 10} the positive ion 3p-
12 Qf O oXygen ion, fresing
n aad forming an oxyantom,
grally wiuble this is charae.
» nonmetals in the upper right
: periodic table.

ran i the primitive torresirial
ety whose abundances in the
¢ are high should have 2 high
anin Hving material. fa Fig. {,
ent facior for 2 nuwider of ele-
r is. tho ratio of (he concesitras
plement in aa grganist 0 &3
an in the earsh’s crtst {Fyis
st ionic potential. A similas
n for all mejot groups of orga.
4 procecd up the evolutionary
baeterin o fangi to plants 10

4. and for the ocean (Fig. 2.
Al psttern is observed for it
nixme {3 'For sieinents o7 Tow
ieial vatoes (7P < 33 the log of
dent factor {EF) is it the range
¥ inticating smail envichment ot
s relative te i erust. (i)
fedisli5EP vy m}?_; < P <13}
~3 %0 -4 itdicafify large de
fiving oxganisms. (i) For large
- 3P > V) dog EF incresses 26 the
ntisl increases and varies (rem
k. shawld be noted that the e
adoned by Crick and Orgei as
awmaious distribution patterns—
td Cre-alsn follow this genersl
specificaily, Mo dogs not show
want sarichiment in fiving orgas.
“ompared 18 the eardi's crust
+ taking each clememt and cach
STRINISTHS SZpsrately, we may ex-
¥ excaptions to the rules: sl
A panters s srikingly similas for

2ps of arganisms investigated.
g 10 Oparin (&) soms com-
o bicchemical reactions are
stic of at contemporary oiga-
¥ese are combinations of pattems
_b)' Lhe sierging living matter in
rly s1zges of development, before
Pecialization gad differentiation
& Thus the hasic simitarily of the
) p composition  gattern of all
T heing organisms (Fig. 1) in-
hat the pavterm was derermined
izl steps of ihe development of

atd ‘b" noled that in the rarge of
enGals highee than 10, where the
;“C?}micai clements suffur, cate
© Bitrogen are {ound, orgaaisms
Y sighificant enrichment of (Do
0.000 reative 10 the.ocean, This
T o
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Fig. 2 Elementat pntichment 1225003 it seawe-
ter, rebates Lo 1he 10aic Potential of the clements

may be wken a5 2 clée 1o 3 MOTS exact fo-
cation fot the erigin of fife. 1t cas be specus
fated that §ife Degan ke the interface of the
primitive atospherc and the ootan, in the

thin microtayess ut the susface of the oeesn

where -large carichments of the atmo-
spheric condlituents. Cainly nitrogen a0d
carbon: 2t thet stage} may eccut. Yaricus

other elements may aiso be concentrated in

thess microlayers because of the offects of
surface-active matetigls, surface tension
and the rransfer protesses batween e lig
vid and the paseous phase, I 2oy event,
is ovident that » chemizal enviroament
sirpitar 16 e ¢ant's oceat iy sufficient to
explzint the clemental abundance relation»
shipe in living watenjals A nonicrrestnal
sxplanation, especialy one that has in

yoked ipevitl chemusil ¢andiaons 45 Deihd

rdvamizgeous 16 the rapud deveiopment of

fife. i3 not jussified,
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Exposure to Ashestos in the Use of Consumer Spackiing,

Patching, and Taping Compounds

Abstract Analysir of representative samples of spackling, paiching. end jointing coms-
pounds. purchased &t retait siores In the New Yok City arev. has thown 1harsgmivreons
ain arbestor minerals as weli as other biologically active suldstances, Measurements jug-
gest thar Rome repdiv wonk invalving the we of rack marericls may rexuft in exposurt 10
dutt ai concenirations gufficvient io produce disesse. -

Spackiing 2nd Grywail taping comy
pousds consist of extremely fne-grained
white powders of premixed pastes, Plaswr
of Paris Is supposediy the major constitur
est. byt other Hight-colored materialy in-
cluding ofays, micma, quarts, e, and
ground fimestone, wupplement oc roplace
the plaster in many fermulationt. Chryso
tile 1y added 10 wine products, apparenily
because these minute fibers act 45 tedne
forsing sgents. The presencn of amphibols
1sbeston it 40me progucts results from il
niturat ocotrrence ia ke, casbonstes, und
piher rocks used as caw tmatenats {73,

Fiftcen samples of consumer spickiing
and patching campounds were purchiased
at bardware stores in the New York Cry
arca. four in 1972 gr caclier and the re«
maindes in Fanuacy 1974, We zaalyzed the
saatples for minetal phascs by polarized
fight microscopy, t-ray powder diflraction,
and transmissions electron micrawopy,
with pariicular atisnios W quaniitative
determination of asbesios minemls, The
spackling and taping compounds cotisist

mainly of particles. smaller dar 3 amin.

average diaencier or jeagth {Fig. 13. Par-
ticies of this sixe ave gonerally 200 smallta

WV 12256
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and grieting colnpounds +ad mdastl Srywal

waaf Comipounds

Frequency of
eigrsence of mincest phates

MVimergt xS 14 10

hige fossumer . .

. ipackiing - induririal
£0.d psrching Brywalt taping
compounds  ompounds

Chrystiie 3 (3-10%)  $(5-12%)
Trestolie Po{d- 6%y {5~ T
Anthophyifiie L ($6-12%)

Tax b 2

Quany 9 5A2%) ${10-30%;
Feldspar H

Pyraphyitite x

Mics 8 ¢
Kasiinite < k!

Caleste it <
BDolomite 3 4

Plavar of Pty 3 $

be individually studied by pofatized Yight
migrostany, aed idemifienion is further
confounded  because these compounds
sommonly 216 mixtures of {347 9 more
different matesials. The anaiytical use of
the pptical microssope with its Bmited res-
oition allows farge numbers of fibery 1o
30 undeinzied. The asbastos minerals. in
Pastivelar, sre usually 200 fne-grained 1o
identify. in such circumsiances, X-ray pow.
der diffaerion may be used v eennify and
qandly the individual crysulline phases
bresent in the misiupes, '
tn this investigation the amounts of a5
bestos prasent in spackling compounds was
deietmined by comparisen with Gitution
standaeds (2). Binary sysiems of chrysotile,
vemolite, and anthophyllite asbestas in
Plaster of Paris (Ca80, - 24,0} were pre-

pared 81 varying dilutions on 2 wdigni-tor

Fadle 2, Asbestios fiber <onxn
s Meuliplicsion of 1he num

weight bass. fiagansnc sefiztusns for
cach of the asbestos minerals were seieet
od. These reflections were siep-seanticd by
xeray diffraction 2t incroments of 0.02% 24,
where # 53 the dispersion angle, aver a
goriemeteic inerval yufficieat to define o
perk-(o-background ratio for the dizgnos
i refieniion, A digiut printout of elrsed
lime i & fixedcount determination was
ased 4% peeate precise positons and pro-
files of the diagnoatic refiections. The 2rea
above background, detcroised with 3
compensaing polar planimetet, was 1aken
ta be proporsional e the concentration.
Dziaily of the method have boes presented
cisewhere (23 Sumplkes of spackling and
Wping compounds were prepared, ana-
iyeed, 2nd mexsured undes the Same condie
tons ut e dilstion Mandards Com.
parison of the resulty of known Sifwion
standards with the sampics permined the
smounti of 3sbestot 10 be estimated with
approximately 20 percent feproduibility.

Fig. | Eiecyron phicismicrogeaph of » N Iy
spackiing produei. Latke humbers of chrvigy i*
fiders 3nd fiber buwdies are preweny Ges

partictifzicy #r¢ clay, mick, A0d cxtbotate mpy,

crRls, -

siluent in 1wo samples 3nd pyrophyifites,
iwo, The crystal structure and physicy

“The presence of certain minerals may in. | propertiss of prytophytlite are shnog
terfore with the delection or guamtitation  identical to those of taic pyrophyTite may

of Shrysuiiie in spaciing and aping com-

be considersd the alumingm anakig of ke

pounds. . For. example, chrysotdle- and- 3 “biological activity I presemly w

kaolinite have uinilar orysa) wniute
and paggacuently simitar z-ray-diffeaction
pattens_ (3}, Howevee, clindn wictow
copy ¢an e used 10 corroborile the e
sulis of x.ray diffraction and to directly
sstimate the asbesios content of msterials
since each myineral type has & cheragteristic
norphvlogy end clestron Gillructon pat.
tern,

Ths tesults of the ansiyaes of 15 Tone
sumer spackling and paiching compounds
are given in Table L Thrae of (e tacples
were found 10 contain chtysorile ashestos,
and 1wo others conteined Iremolite and an-
thophyilite xsbestos. Tale was a majcr con-

tadont during use of Laping compounds containing nsbesios mittar-

& Y : z
melet of L, 30 ITORNAL wh‘@;bﬂ of fibery per milititer b" w e the Alymbey thw P

% tuiined and Othar are.,
ter &7 thoss,

mey 2 inkhaled dering | hout, An uaMudiod progonion el fitkors
! ! rahaied, Cosreneiimenon regulttions of the OSHA, prokibis onceaire.
ey of S Hivers per milil

i loager than $ aom, At 8 Lmewoighted avetags (or workers
Cotmemmannm above 2 Hiders per millilicer will be iflegnl sftor 1976 Cuerent mpgulsiions et & ook

g COnTNIrAtion of 1P fibery, Honper than 3w, per

mithilicer of aje.

Poxk ﬁbzrcnmllra:'wn
Dperatons Numb?g {Gbers por millilitery
of axinpied
N Meun Rangs
Poivisanding £} 10 1.5 my 10 0.0 2tat9l
Biackgrownd (L5 mb, xame room 3 2.5 kR FTRIE
Bacigm.:m& {13 m). adjacests room 2 48 Sl B8
Hand-unding {1 0 1.5 m) t R 1310149
Sachground 12.3 mh, same rpom 2 23 Liwe 28
Backpronnd (4.5 m), adjaceat toom 2 o3 i3t0 7.1
Doy mixing (% 10 8.3 w3 )] €13 BL1ai90
Huckground (3 166 mh rame room 3 58 GRSV AEN:
Buzkgrourd (3 10 10 m), 2djscent roam 2 4 25w %
Saresping fioor 3 10 §5 my
15 Misutes afiee sweehing H £1 4
25 Megueey afyer Swepisip 1 .4

543

RO, Quarts was & major constitusat iy
szveq of the samples, and it was presant i
twoetanes i kuser concentrations. On de
hasis of {5¢ x-ray intensitics of several ma.
jor quatz refiestions, inciudittg thass %
4.26, 334, and {817 A. he 2mount pf
GuanY preseat 13 estimated 1o be greater
than 16 percentin the seven samples, O,
cat and transmission cleciron microscopy
have shown essentially ait the duartr 16 by
of respiradle sixe {< 5 am}. Both quang
wd i can predace pulmonaty fiross
(sificosis, aisosisy {4). One sumpic con.
sigted largely of quary with legsdr acoums

of feidspar and enthophyilite. This mey i -

dicate that the source materisl for thiy
product was an anthophyliite schist Fhe
combination of teic with some tremoiite

ard guay i another sainple AADIRSZRISS -

common minerii association iypica! of
somerrcial 2als o bodins.

Both optical and elegiron microscopic
sualyses thowed that the asbestos fibers
present it the samples ranged in length
from 0.25 10 8.0 wmn. Most were shones
than b sin in length, which iz respirable
size. yit (hey were ot generally desected

by opuital microapy. .

The possibility of asbestas exposuse dur
ing hote zonstruction aod vepaic iy -
Gizated hy the fzzt that grywalf constns
tiog workers are exposed (o significant
concentrations of asbeslos air  oo8r
tamination. Mincralogical anaiyses of 12
industria] érywall taping compeunds Zhow
that nine contain chrysotiie, in foncatid-
vons margiag from 5 1o 12 pereent ¥y
weights {Table {},
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We  made -Menyremuitts ol prak -
bestos Jit cafiveatraiiany i the dreathiag
tone of drywal] constrectivg workers, ute
Nging the standard techaque of the Nas
vonsl Insubite for Queogationul Sufuty
aed Meoulth {NIQSH} for astbustog gum-
piing and attulysis {phuscwwonteast oplicy!
microscopy at X 430} {53, These sir sam-
P were sise anglyzed by iwasmission
ticClron  microscopy. Air sAmples were
takest 2 vartous building jubs und jub sites
amd ingiuded such operutions ay wsad-
sanding, pole-xanditig. mixing of dry
spacklc with water, and sweeping after
sompletion of such Sporations. Personsd
it samples were alse taken in adjwoaut
areiic sech Qir sumples, taken i e
hretthing ranss of b uperstory, conste
e eusycements of their exposure 10
st

Tabie 2 shuws it diehusns StaTenite
tions of $ {ibers per miliilher af ait or
mote, longer that § un, e cotimon Jur.
ing the use of deywall taping Compeunds
ConrAintag asdesios, This excoods the infer-
im legat standurd sxcursion set by the O¢-
cupational Salery and Hewlth Aduximisaonn
ton {OSHA) of the V.S, Department of

s had ceased. Pepundaf ase samplos wore
wkon afier sunding wis comploted. The
fours of the reoms and hulls weee swepl
with 3 hand Brooms, whtich raised 3 ¢losd of
dust. Fiber coums could noi be mude on
floor swueping samples Yovvse the Hiflers
wers g hravily fuden Te ovent. Samples
were Laken ufter {5 minutcy hud elapsed.
anpd, it one case 15 m uway (0 another
roam. Mcusurements showed thaz sigaifi-
€201 doncehtfutivas of asbestos remsized
suspended and coutd pervade living guar-
ters for 3 considerubie duration of time al-
&7 sweeping had coused,
kn semmaty, gur anaivsis of 8 szpre.
sentative snples of consemer spackling,
patching, and iuping compeuads has
shuwa that fve cantained appecciubile
amounts of chrysotie or other mabesios
minetaly, Muary coptdined  substastia
amoums of quuriy Wi and other mimit«
als with diseuse paentiul, Cpticsl mivrow
scopic snafysix of persona air samptes ob-
ittt dunag the use of abaRosConIsi-
ing' compounds showed conceatrarions
frequantly In excess of the current 0¢.
weupideny) Mandard of Sfibers pervwil
ZIifer, longer than § aree. Use of these max

Libor. The OSHA sundard calls for an $—terisls in home tepaic work (for example.

fa_our time-weighted aversge, The disconr
Hnudus autyre of theye eperations suggests
thar the 8-hour sampiing is mapgprepriate
W that peak exposurss in the prosent ine

nanet, under a range of application aad-

"D opemitions, - gremily eweed the
maxmum altowebic excursions of 10 A-
per milititer for ¢ 15-minyte interval,
B coneerirsitions, determined by the
NIOSH me:hod. are oaiy suggestive of the
Waf% Asvestas eapasure. Comparison of
ORUCE micrascopic and clectron micro-
30pis analyses of ashestos Abet coumts of
Sdmwc_ai sampics showed thay, for every fi-
5?* vistble by fight microsopy { X400 mag-
; 1on}, there were {tom 200 16 almost
206 thay could be seen oaly at siectren
Mistotcopic magnificaingsaf. 3625000,
< The background measutements its Table
m:“g%&sr. that i6 home repair work -
YI0E xanding of spackiing contpounds.

¥ts of the endre howtahold ar other-

;:upam.s al 3 beiding may inhale as-
) o3 ﬁb‘cm This could occur during mike
ins- sanding, of cleaning up of debris, Dur-
lpi mmu_:g of deywall waning commpounds,
o ¢kie is gradually pouted from a bag
“;0 2 bucket of water and the mistere is
13fﬂ‘ati ur_uii the desired consistency i ae
iﬂ'ﬂﬁd- Fiber counis messured during mix-
m& vere found 1o be from 7 o 12 times
. SHMEF than the curfent occupational
“:‘Mafd. Dutectable hber copncrnirutions
m-f? Ound in adjpcenrt rooms during
Sking, And fiders were sl suspended in

POOM Wer 3y ouse FS Micutes after mrxe
B ayigusy §975

o

7. ARUEAE. Sanding, snd clesnup) My RpoRei.

the user {and other manbers of the howses
bold} 1a significatt concentrations of as~
besias,

Even mare imponasy nons of the 29 ine
dustrial 3nd consumer spackiing end wap-
ing £otnpounds examined fud warting fa-
bels or indication that they mught contain

toxie or huzardous matenals. i, there.-

tore recoimended Bat pulemsally (o
et huecardus maierals e shimingied from
consumer  spackiiog, {apieg, and wall.
putching compacnds as 1008 a3 feasibic,
As an inrefim measere, labes should be re-
quired on such producls styting (heir con-
test and providing instructions for the yic
of appraprisc respralor protection snd
for safe cleanup provedurss, iachuding the
dispusa] of wasie materizly,
AN, Rony
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Water Wells as Possihie Indicators of Tectonic Strain

Abstracy, Coseirmic waier levef changes associaied with the {zu-Haniooki earthquake
of ¢ May 1974 were recorded in 39 among 95 observation welly located in the districes of
Tokai and Kanio, Japan, The spariat distribution of wells in which the groundwarer level

SNy JEl i rarker systematic. The areas in which these welly ere {ocared dosely coin-
cide with the areas of toniracsion and Jilatarion expecied by the foulting, This strongly
Suggests a possible correintion beiween the observed changes in groundwater level and
the tectomic sirain. The results may lugicote that the worer tevel of weils is abie to moniior

of feqst actte coseismil Mraim changes.

A destructive carthquake occurred on
the southern tip of the {zu Poninsyin. Ja-
pan, 23 O30} hours on ¥ May 1974, Thre
seismological duta {/} are epicenter, }4*
3N, LB E deph of focus, [0 ki
wnd aagniius, 63, The focat methanism
of the earthquake wint 2 quadrast type
with the mazimun pressure axis in a netr
ty narthesouth and horizonwud Sitegiion.
Disunet curthguake {aults appearsd aigng
ihe preexistiag, dextes stake-shp fagis
trending ia 4 nacthwagi-¢authenst ditection
2,

Coseismic changes in groundwater level
cuused by the curthquake were examined
in #5 observation wells {3}, locatedt S0 1o
210 km from the epiceniey. These wells
wert ditlled originally fos the protsation of
groundwater msourdts nd meoasurement
of Jand subsidence, Most of the wells range
in depih from {00 o 30C m, the shallowest
%06 the deepest being 35 and T15 m desp.
respeetively. Groundwarter fevel changes
were continuously monitored, i most
Sysnh. with ITTotden Hanelxiiursd by the
Nakiisy Sokki Co. The practical sensitive
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