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s i t e s have been chosen 30 m to be situated at laaat a quarter 

of a mile from any each bores using large supplies. 

The area concerned i s an extension of the Adelaide Plains* 

the principal physiographic features of which have been described 

in Bullet in 27 (by Dr. K.R. Miles) o f the S.A. Department of 

Mines* 

South of the Gawler River* the ground r i ses gradually from 

the swamps near the coast towards the Para faul t escarpment* which 

dominates the low-lying plain. Numerous streams flowing down 

the scarp spread out and disappear on the plain but the Gawler and 

L i t t l e Para ttivers find their way to the aea. tflow in these rlvara 

generally ceases in the la te sutnmer or early autussn. 

North of the Qawler River and east of Two ttfolls* the seaward 

f a l l of the surface i s broken by sand dunes* generally aligned H.W. 

Geological Hjftfcftiff 

The geology of the Adelaide Plains has been described im 

B a l i e t in 27* but a b r i e f sonaary i s given below. 

The following two bore logs* one from the north and one fros 

the south o f the area* i l l u s t r a t e the general geological succession: 

(a) H. J , Brooks* Section 7511» Hundred of Port Adelaide. Ser ia l Ne.U 

0 - 235; 3ands and clays ) Mecent to Pleistocene 

235 - 237$ Grey sandstone j 

237 - 283: Dark foss i l i ferous clay)pliocene 

283 - 29ki 3and ) 

29k ~ 330: HCoralM liaieatone ) Miocene 

(b) Metropolitan Abattoirs Board* Section 97» Hundred of Yatala. 

Ser ia l No. 23 

0 - 323: Clays* sands and grave1$ decent to Plelatocene 

323 - 333: Black elay and l igni te ) 
) 

333 - U90: Clay* sand and shel ls j Pliocene 

k90 - 500: Clay passing to limeston^ 
500 - 635t Fossi l i ferous limestone 

I 
and calcareous sandstonjeMlocene 

; 
635 - 705$ Blue clay ) 

) 
705 - S20> Fossi l i ferous sandstone j 

with clay bands. ) 



The ages assigned to the rock formations are not as yet 

f u l l y established but are useful in discussion. The basin ia out 

o f f on the east by Pre Cambrian bedrock which ia on the upthrown 

aide o f the Para Fault zone and as this gone i s covered by thiek 

outwash sands and gravels* i t i s d i f f i c u l t to determine the exact 

eastern extent of the Tertiary beds. 

In the Adelaide area described in Bulletin 27* the relevant 

geologic history begins in the Lower ter t iary* in Ullgooene timea* 

when a peneplaned Pre Cambrian surface was covered by a considerable 

depth o f lacustrine aands* gravels and claya. I t ia not know® 

whether these aediments spread over the area under discussion aa 

no bores have penetrated to the base of the overlying Kioeene 

lisaestone. 

Miocene 

Marine incursion in the ensuing Miocene period resulted la 

the deposition of Usaeetooe* calcareous sandstone and c lay . The 

beds are typically white to cream coloured and consist largely of 

bryozoal limestones and sandstones with dark grey merla bocoming 

conspicuous below 50 f t . The to ta l thlckneaa in thia area la 

unknown but an 820 f t . bore sunk at tho Metropolitan Abattoirs 

penetrated U00 f t . including 60 f t . of blue clay (see preceding 

bore logs) . 

At distances ranging from one half to about three milea weat 

of the Para Fault scarp* the limeatone i s largely replaced by aand. 

This was probably derived from erosion of the Lower Tertiary sandy 

rocks* exposed by u p l i f t due to block faulting in the east of the 

area. This north-east directed faulting continued throughout the 

Tert iary and quaternary periods and brought about the gradual 

development of the Mt. Lofty Ganges. 

The eroded Miocene surface i s contoured in Fig. 6 . I t la 

higheat near Virginiaand f a i l s south and west* the gradleat 

increasing at Port Gawler and more noticeably at Peoraka and Glanvilla 

The surface probably continues to r i s e north of the Gawler River* 

as Mioeene limestone outcrops 200 f t . above sea level near Red lanka 

(Hundred of Grace). 

Post-Miocene faulting caused upl i f t of the ground weat of 



the Para Fault scarp and alao a general southerly t i l t o f the 

Mloeene surface. The uneven surface and a continuation of fault ing 

produced an irregular and unstable Pliocene shore l ine* and the up-

l i f t e d western block gradually excluded the Pliocene aaaa frem ae»e 

o f the area. Pliocene beds ere abaeat In the Gawler-Virginia-

Dlrek area while near Salisbury the marine aeries i s replaced by 

l lgnl tea and grevela character is t ic of lacustrine and f l u v i a t l l e 

environments* (See f i g . 3 ) , 

The Pliocene sediments are typical ly blue-grey in colour and 

are characterised by a dominance of f ine sands ia the upper part and 

of s h e l l beds and sands la the lower part of the succession. 

Lateral and ver t i ca l l l thologieal changes take plaee rapidly* 

presenting a marked contrast to the uniformity which ia obaerved 

in the Miocene limestone. 

frKfBfr t9 A W t o « f P t 
Following s peried of erosion* f l u v i a t l l e ssnds and gravela 

and clays were deposited on the Pliocene and Mloeene surf sees* 

materials derived from bath overlying sof t Tertiary aediments and 

harder Pre-Cambrian bedrock being swept down from the high ground 

of the Mt. Lofty Bangs. 

Typically* sands and gravel lenaea are found in clays snd 

sandy claya* the lenses being discontinuous and variable in 

thlckneaa and form. Gravel lenaas are frequent on either aide 

o f the Gswter and L i t t l e Para r ivers* marking the eouraes of the 

old etream beds. Secant to . lelsto©e®e deposits thicken from 

200 f t . near the Gawler fiiver to 300 f t . at Poor ska. 

The general hydr©logical picture i s eat out in Bullet in 27 

but additional Information has been gathered from bores sunk by the 

Department of Mines and a number o f private contraotora. #ater 

sampling has been continued and the majority of bores in the area 

have been inspected. tflth the data thus gathered* i t has been 

possible to extend and modify the exlatlng laohalalne plana though 

there are a t l l l some areas over which information i s scanty. 

Information for a l l bores entering the artesian aquifers 

i s included in the tables accompanying this report. There are 



separate tables for each Hand rod and the location® of the borea 

may be found by referr ing the a e r i a l numbers to F ig . 10. 

Bach of the formations described in the previous section 

c a r r i e s underground water. vfater in the £eeeBt to PlelatoGene 

sands i s not under pressure and occurs in lent i cu lar sands snd 

gravels* generally separated freot underlying bade by impermeable 

c loys . Within one and a h a l f to two miles of the Para Fault* 

the clays are thin or absent and this provides an intake area where 

water fed onto the plains from the major water eouraes la more 

readily able to percolate downwarda to the underlying Pliocene aad 

Miocene bads. 

Intake i s largely from the Gawler and L i t t l e Para rlvera* prlnc 

I p e l l y where they cross the fault escarpment* the t o t a l annual 

recharge from the L i t t l e Para being estimated by K.K. Mi lea to be 

1050 mil l ion gallons and from the Gawler Blver* about 5*000 million 

ga l lons . I t may be assumed that a f a i r l y large proportion of the 

annual recharge gains access to the artes ian aquifers and flowa 

westward* being confined under pressure where the deeper aquifers 

are overlain by Pleistocene c lays . 

The Pliocene and Miocene aquifers containing this artealan or 

subartesian water are to some extent hydrstxllcally linked* there 

being no wldeapread* impermeable seal between the two. The extent 

o f ttie l ink i s uncertain and varlos from place to place - a k f t . 

limestone band* possibly lent i cu lar* i s the only bed that aeparatea 

the Miocene and Pliocene in the bores a t Osborne* and the 

s t a t i c water levels are the same. small drawdown In the Pliocene 

water level was noticed a f t e r pumping at 9000 g .p .h . from the 

Miocene aquifer and there consequently appears to be a hydraulic 

eonnectlon between the two groups of s t r a t a . 

The quality of the underground water deter iorates away from 

the two major intake areas* the zones of potable water with l e s s 

than 100 grains per gallon being confined to the v i c l n l t l o a of the 

Gawler and L i t t l e Para rivers* where downward percolation from 

aurface run o f f may be expected to be a maximum. Separate 

s a l i n i t y distr ibution diagrams have been prepared for each aquifer* 

and* when these diagrams are used in conjunction with the contour 

plana* the probable r e s u l t s of boring to a specif ied depth at 



*ny particular l o c a l i t y may be forecast with a f a i r degree of 

accuracy* 

The distribution of di f ferent quality watera la mush the 

aam© for each of the deeper aquifers* areas of inereaalng or 

decreasing s a l i n i t y in one aeries of s t ra ta roughly oorresponding to 

airailar areas in the bads above and below* S a l i n i t i e s do not 

always correspond* however* the most notable example being the 

Waterloo Corner - i>t* Hilda area where Pliocene water containing 

about 50 - 60 grains per gallon overlies 100 - 150 grain water in thi 

Miocene s t ra ta below* This indicates the existence of a local seal 

between the two strata* but aince the isohals in eaou have a roughly 

similar configuration* such a seal Is l ike ly to be only a par t ia l 

one* 

The variations in sa l in i ty could be a re f lec t ion either of a 

decreased recharge from surface runoff as the flow in the L i t t l e 

Para River diminishes westward across the plain* with leea fresh 

water penetrating to depth or i t might be the resul t of local 

di f ferences in the s a l t content available for aolutien from the 

rocks themselvea. 

The sa l in i ty distribution at .'aterloo Corner haa been con-

fused by the fact that in a few bores ( e . g . Section 5C1U) the 

shallow sal ine watera which occur in disconnected lenses in the 

post-Pliocene beds have corroded through the bore casing or 

worked their way down outside and mixed with the deeper artealan 

waters* causing contamination and increased sal ini ty* Such 

a situation requires close observation* part icularly as analyaes 

indicate that the quality of the waters in the contaminated bores 

ia worsening* 

I t i s obvious that Where such a danger exiate* not only 

should the greateat care be exercised in eonatrueting bores in a 

sound mechanical manner so that any upper saline waters are 

e f f e c t i v e l y excluded* but i t i s most important that their mecha-

n ica l condition be not allowed to deteriorate dangerously with 

age* The l i f e of unprotected bore casing in contact with saline 

water la limited* and old bores whose casing corrodes through are 

a r e a l source of danger* 
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Such bores should be e f fec t ive ly plugged i f no longer in use, 

or relined end cemented to exclude the sal ine waters* i f they 

are to be preserved as a source of water aupply. 

tht, AqW«r,g, 

Ho bores have encountered the Oiigocene aquifers in thta 

area and i t la not known whether they underlie the limestone. 

They have been encountered near the Biver Terrene and found 

to eontain saline water. 

The Miocene llmeetone i s the main aquifer in the d i s t r i c t * 

principal ly because of I t a areal extent and great thlckneaa* 

I t s high permeability, the ease with which i t may be dr i l led and 

i t s a b i l i t y to stand in an open borehole unsupported by caalng. 

The aandy Pliocene beds also yield large auppllee of water but 

they are leaa extensive* more variable in nature and eccaelonally 

cease d i f f i c u l t i e s in boring. 

Adjacent to the Para faul t searp* aands predominate in 

both iusternary and Tert iar . formations and in several bores 

along this margin of the basin ( e . g . Sections 3201 and 3183* 

Hundred of Munno Para)? d i f f i c u l t y haa been experienced in 

s a t i s f a c t o r i l y completing water borea because of the occurrence 

of d r i f t sand. For thia reason, i t i s possible that the 

underground water supplies within some distance of the Para 

fau l t may not be capable of such e f fec t ive development aa 

elsewhere. 

This i s the most re l iab le and extensive aquifer and la 

widely ut i l i sed In the Virginia and Salisbury areaa. 

There are two areas in which potable water i s encountered 

• i z s -

(a) Wear aalisoary* where a aone of potable water covering an 

area of about 20 aquare miles haa resulted from downward 

percolation of aurfaoe raaoff water from the M t t l e Para 

River. Thia ia an area where such water Is of conalderable 

economic value* and firm control measures to ensure I t s con-

tinued existence are warranted. For thia reason the 



discharge underground near the Intake areas of any f luids 

which might poaaibly cause pollution should be s t r i c t l y 

discouraged* 

Since the ground water body end the annual recharge are each 

limited in <iuaritlty* the danger of depletion by over pumping 

i s an ever present one. and the d i s t r i c t haa already been 

so well developed by boring that at this stage i t i s f e l t 

that the construction c f a further seven bores probably 

represents the l imit to which development can be taken* 

I t may be that when further data are obtained regarding 

drawoff* mutual interference between bores and reeharge 

rates* some further dr i l l ing may be found possible without 

serious r isk* but the col lect ion of such information i s only 

possible over an extended tima period* and in i t s abaenee 

any more intensive dr i l l ing than i s at present envisaged 

i s not thought to be warranted* 

h complicating factor ia that* as previously stated* the eastern 

l imit of the main Kiocens aquifer i s not def ini te ly known, 

and not only deea this mean that the future p o s s i b i l i t i e s of 

development near the Pre Caabrian eastern margin are d i f f i c u l t 

to eat isate but there i s l i t t l e direct information on which 

to base predictions regarding i t s potential intake* 

(b) Along tho Gawler Hiver* a to ta l area o f about 90 square milee* 

The l imits of this sone are not well defined oecauae o f the 

insufficiency of detailed bore information* 

The aupply obtainable i s not thought to have been fu l ly teated 

but i t i s known that yields of up to 20*000 g.p.h* are obtain-

ed from Individual borea near Virginia* where the water la 

used for the irr igat ion of market gardens. 

No bores are known to have penetrated Miocene limestone north 

of Angle Vale* but large supplies are obtained in the Lower 

Pleistocene beds* Thesa appear to be f ree ly connected 

hydraullcelly with the underlying Miocene limeatone* and the 

two may be regarded as one continuous aquifer* 

The quality of water in the limestone deterioratea with 

depth below the upper 5® to 75 f t * * possibly because of the ahallow 

"freshening" e f f e c t of water percolating downward from surface mtri»i 



- J -

In the K.&.W.8. bore at Osborne the s a l i n i t y roee from lOi* to 215 

grains per gallon a f ter cloy horizons were encountered 50 f t . 

below the Miocene surface. The sa l in i ty distribution diagram 

(Fig . U) only applies to the "shallow" limestone water and where 

two s a l i n i t y figures are shown for one bore* the greater appliea 

to water cut below 50 or 60 f t . 

Contours of s t a t i c water level® in the Miocene aquifer 

(Fig. 7} show a gradual westward f a l l in the ptozometrle aurface* 

along a gradient which la considerably lesa than that of the 

natural surface. Westward migration of the groundwater frosa these 

Intakes near the eastern fault boundsry where the elevation la 

greatest may therefore be expected to be slow compared with surface 

runoff although heavy pumping might accelerate i t . Movement 

under gravity would be further limited because of the depressed 

level of the beds as compared with sea leve l . This however i s 

possibly no disadvantage* as much of the potential energy of 

the mass resulting from the elevation of the water surface near the 

Intakes i s available as s t a t i c head in the bores rather than velocity 

head* bringing the s t a t i c water level nearer the surface than would 

otherwise be the case in such porous media. Koat of the subooastal 

bores are artesian. 

A considerable number of bores tap water from theae beds* 

part icular ly near Qeppe Cross and .fort Adelaide* where the Mioeene 

limestone Is leas access ible . This aquifer i s not as extensive as 

the underlying limestone arm is therefore of less economic importance 

as a source of water supply. Only om> area of potable water haa 

been proved* extending from 3slisbury to Waterloo Corner and a t . 

Kilda (F ig . h) . An isior.-vsaent in quality i s noticeable on 

LeFevre Peninsula but the sa l in i ty there does not f a l l below 90 

grains per gallon. 

The best yields are obtained from bores entering coarse she l l 

beds - where these are absent and the «ater has to be ta^en from the 

dominant f ine sands* considerable mechanical d i f f i c u l t y i s experien-

ced in drawing o f f a good supply. S t a t i c water levels (see 

Fig. 7) vary considerably in depth from the surface* indicating a 



poor hydraulic connection toetwea'n the water beerli&g bads* which are 

probably infch«* ruain lent icular . 

- , jgjctfttuzPOTe.. 

ifuter usually occurs in the sand and gravel lenses* but owing 

to the vt,ri©ble nature of the bedfc they are net re l iab le aquifer a* 

The clay content ic» often considerable t,nd the permeability 

correspondingly low* The sones of potable water along the river 

courses are only small (see Fig . 5) and s a l i n i t i e s axe inclined to 

vary rapidly over short distances. Occasional large supplies 

(up to 10it00 geliooe per hour) are obtained near the river 

courses where the gravels are more uniform and are probably in 

d i r e c t hydraulic l ink with the r iver waters. A;,ay from the r ivera 

the sand lenses are lees frequent and of f iner grain and yield 

only poor auppllea. 

3ince the s t ra ta era essent ia l ly flood plain deposits* i t 

i s to be expected that the coarser grained sediments would occur 

near the rivers where flood water ve loc i t i es are highest* with the 

grain s ize decreasing as the transporting power of the floodweters 

diminishes with their l a tera l spread over the plain, 

gftst 9f thff payg y^yij-t 

The Fre-Cambrian beds east of Salisbury and i-biithfield consist 

o f s lates with two or thrae interbedded quarts i tes which are involved 

in a south-pitching aynclinorium with the axis some 6 miles east of 

Salisbury (see Fig . b). It was suggested by the Begional Geology 

Section that i f the qtiartsltes were suf f ic ient ly continuous and 

permeable to retain and transmit water* local intake should 

concentrate in these beds along the axis of the synclinorlum. 

A study of the outcrops revealed that* though f a i r l y well 

jointed* the quartaites ar« dense and tend to *jrade la te ra l ly to 

more ahaiey* compact beds* unsuitable for storing large supplies of 

water. I t may be worth noting that up to 2 or 3,Oou g.p.lu might 

be obtained by boring near the L i t t l e Para River where i t intersects 

the axis of the synclinorlum? but d r i l l i n g would be considerably 

slower in the hard Pre Cambrian rooks than i t i s on the Sellabury 

P la ins . The water occurs in jointB and f issures in tho rock, 

rather than in the Intergranalar i n t e r s t i c e s . 



Because of the continued expanaioo of bui l t up &reae in the 

Adelaide suburbs* an increasing number of market gardeners la 

transferring to the Salisbury and Virginia d i s t r i c t s * and the 

dssaand for groundwater for I rr igat ion purposes i s rapidly iacreaaing. 

As wil l be apparent froa« t h i s report* the supply i s limited, 

and intensive and indiscriminate development could ees i ly resul t in 

i t s being dangerously diminished. The pract ica l maximum l imit to 

pumping i s of course at a point where yie ld balances intake* and 

i n s u f f i c i e n t information i s available to enable thiu yield to be 

determined, other than within very broad l imits* I t should not 

in any circumstances be exceeded* not only because rapid depletion 

Of reserves would resul t * but also because there would be a very real 

danger of contamination of tho aquifers by water of a qual i ty 

unsuitable for uae. 

To avoid damage to the potable water zones therefore* i t i s 

meat desirable ' that there should be adequate l eg i s la t ion to control 

and direct a i l d r i l l i n g as well as the use of the underground 

water* I f such control i s to be exercised successfully* further 

information from f i e l d t e s t s i s required to determine the optimum 

spacing of bores in the d i f f e rent aquifers. tfhile such f i e l d t e s t s 

have thoir l imitations* part icular ly in regard to studying the 

variation in permeability in the aquifers* they would serve as a 

useful guide in planning development of the basin by boring. 

Another problem that has to be studied careful ly in conaiderlnj 

the u t i l i s a t i o n of large quantities of underground wster f c r domestic 

uses* i s that of the poss ib i l i ty of contamination* tfhere shallow 

waters are sa l t * par t icular ©are has to be taken to sea l o f f these 

waters during boring. ^lbo* when developing a son© o f potable 

water pumping has to be controlled to ensure that s a l t water i s not 
drawn in either from above* below or by l a t e r a l movement* 

Again* i t i s essent ia l that the v«ater withdrawn by bores should 

be of a high standard of bacter io logica l purity and the drainage 

o f polluted water from factor ies* schools e t c . should be s t r i c t l y 

controlled to ensure that the #ater dees not enter any water-charged 

bed frcsii which i t may subsequently gain access to the t'liocene and 

Miocene aquifers from which water supplies are drawn. 



The greatest d i rec t danger of pollution ex is t s in the area 

lying on either side of the fault zone to the east* where lar-e 

quantit ies of surface runoff are believed to have ready access to 

the pressure aquifers. Water entering in this zone must constitute 

the bulk o f the feed water supplying both Miocene and Pliocene aqui-

f e r s . 

On the plains to the west the poss ib i l i ty of pollution from 

surface sources Is s t l l i present* f i r s t because there nay be areas 

where a direct connection e x i s t s between the upper and lower water 

bearing beds* and second because of the danger of badly conatructed 

bores* or old bores in which the casing has corroded through* acting 

as conduits down which polluted water could pass unrestrictedly into 

the lower aquifers. 

Oonclusiona 

Aa a result of the investigations described above i t i s 

concluded that* 

(a) there are two separate d i s t r i c t s in th is section of the Adelaide 

Plains, where potable groundwater ia obtainable. One centres around 

Salisbury* the other about Gawler - Virginia . 

(b) neither has i t s groundwater potential as yet ful ly developed. 

( c ) there ia room for approximately seven more deep bores in the 

Miocene potable water zone near Salisbury* assuming that the policy 

of spacing the bores threequarters of a mile apart la to be continued 

Decreasing of this spacing i s not considered advisable ualeas deta i -

led observations during a long period indicate that I t would be 

possible. 

(d) there i s a zone between a t , Kilda and Waterloo Corner where 

better quality water ia obtainable from the Pliocene beda than from 

the underlying Miocene l lseatone. Dri l l ing for domestic or f i r s t 

quality garden supplies should therefore be confined to shallow 

bores. 

( e ) there la a zone of potable water in the Miocene limestone 

between Virginia and Gawler but that available information la yet 

insuf f i c ient for exact determination of the extent ot the zone 

and also the nature of the limestone east of Angle Vale. 

Within th is area i s should be possible to obtain good supplies 

of water in the Pleistocene gravels close to the Sawler River. 
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( f ) because of the re la t ive ly small yields anticipated and the 

high cost of dr i l l ing* boring in the bedrock h i l l s aaat of 

Salisbury i s not recommended. 

(g) i f development of the Vlrglnia-Gawler area proceeda on the 

l ines being adopted for the Salisbury area* a tota l supply of tha 

order o f about 15*000*000 gallons per day should be available from 

the former. Xt should be emphasised that this estimate ba baaed 

on limited data and muet be regarded as very approximate. 

(h) because of the danger of polluting tha main aquifers* discharge 

underground of any trade waste* septic tank effluent e t c . * should 

be s t r i c t l y avoided. 

Dril l ing for water on behalf of the J5.A.W.3. in the Sallabury 

area i s at present in abeyance* and has not yet been commenced aroui 

Oawler-Virginla* but aa a guide to future operations* i t la 

recommended that* 

(a) A further maximum number o f seven holes (Noa. lit - 20) be sunk 

in the tialiabury area on the s i t e s Indicated in Fig. 8 . Ho. 20 

ia experimental in that i t la situated near the Para fault* where 

precise stratigeaphlcal information ia not avai lable . 

(b) Eleven holes be sunk in the S t . Eilda - Waterloo Corner area* 

to penetrate the Pliocene aquifers only. Care wil l be needed t e 

shut o f f the shallow saline waters and avoid penetrating to the 

underlying Miocene limestone which contalna poor quality water. 

Moat of these bores are f a i r l y near to the exiating Salisbury 

ret iculat ion acheae. 

( c ) Thirteen holes (Hoa. 32 - UU) be aunk to more f i l l y delineate 

the Gawler River zone. I f these are successful and providing then 

has been no s ignif icant increase in the number of private borea sun] 

in the area* there should be room for considerable extension. 

These estimatea are very approximate* but are included to 

give a one idea of the footage involved in the recommendatlona made 

above: 
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Ho. e f BOM fffrpbablg caffjpn . f q m r f - fogfrfr 
Wfeff, in, 

3 2 0 3 8 5 

1 5 3 1 0 3 8 5 

. 1 6 3 2 0 V 3 9 0 ? 

1 7 U 2 0 1 * 7 5 

1 8 3 9 0 1 * 5 0 

19 U50 l+oo 

20 500? 

(b) Sfr. Kllda - Watorloo Corner 2on« 

2 7 - 3 1 2 5 O ? 2 5 0 ? 

(©) Qawler River 2ona 

3 2 2 3 5 3 0 0 

53 2 7 0 3 5 0 

31* 350? UOO? 

35 200 2 7 5 

3 6 2 1 0 3 8 5 

37 210 285 

3 8 2 2 0 2 8 5 

3 9 2 5 0 3 2 5 

4 0 3 0 0 ? 3 7 5 

K L 3 0 0 ? 3 7 5 

1 * 2 2 5 0 3 2 5 

1 * 3 2 0 0 2 7 5 

U U 2 0 0 2 7 5 

(M. Solomon) 
5 / 5 / 5 3 A 3 3 I 3 T A M T Q J S 0 L 0 Q I 3 T . 
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