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INTERNAL STRUCTURES AND
IDENTIFICATION OF GILSON

SYNTHETIC OPALS
By E. A. JOBBINS and MISS P. IH . STA T HAM*

l nsriru te of Ge ological Sciences, Lon d on 5 \\'7 2DE

and

K. SCARRA T T
Cem 'T cstina Labo rnt orv, L o n d on EC 1N HA U

T H E Fren ch chemi st, Pierre Gi lson, has been syn thesizing
gemsto nes for some years now, a nd we have recent ly had
the opportunity to exa mine a number of his syn the tic opa ls.

Hi s la test opals, bot h black and whi te, were so conv incing-almost
too good to be true-that we felt it desirable tha t some of their
int erna l structu ra l featu res sho uld be more gen erall y known. Our
sur vey includes G ilson syn the tic opal ca boc ho ns ob ta ined in London
from ea rly 1974 unti l December 1975.

FIG. I. Synt het ic black opa l (Gilson, early 1974)
sho wing longitudina l bandi ng, w ith SOI l le: " h er j-iuu ­
bo ne " structu re ; not e "equigr a nu lar" a ppea ran ce
11t..ar bonom of ph ot ogr-a ph. x 4 ' .), reflect ed

ligh t.

FIG. 2. Syn theti c white opa l (Gilson, la te 1974)
sho win c columnar struc tu re ext cndi nu from
gird !c ; n ote " eq ui trranula r" tex tu re O il l Op o f

stone . x A. rdh 'clt 'd liJ,dH .

.. Pub-li shed by permi ssion of i he D irect or , In sti tu te of Geoiogic-al Sc ien ces.
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fIG . 3. Syn thet ic wh ite o pa l (G ilson. la te 1974 )
showing' " eq uiqra nular" mos aic . x 5, trans­

mitted ligh t.

FI G . 5. Svru he ric whit e opal (G ilsou . Se pt. 197 5)
showing broad ly " cq uin ru nula r" textu re , overa ll
milkiness. and turbid central patch. x 5

re flec ted light .

67

FIG."' . Synthet ic white opal (G ilson, No v. 19 74)
showin g "dendritic" line struct ure o r " hea led -

scar" e ffec t. x 13, transmitted light.

F,n . 6 . Sy nthetic. while opa l (G ilson , Nov. 19 75)
showing pin kish-buff matrix colour, pale pink,
blue and yellow patches and "dried leaves" effect,

x 4, tr.msm luc d ligh t.
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Fi e. 7. Sv n rhet ic white opa l (G ilsnn, N ov. 1975)
showi ng " lizard skin" effec t . x 12, tra nsm itted

light.

Fto . 9. Sy nt het ic whit e opa l (Gi lson . 1':ov. 197 5)
immersed in chlo roform showing trnn sp nrcncv
sp rea d ing fro m gird le at top li-Ft. x 5, n-Ilect cd

light.
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FIG. 8. Sy nth etic black opa l (G i l ~on , J)("C. J975)
show ing- " Iiznrd skin " effec t and crc nu la te

margins . x 1'2, rr-flectcd light.

Fro . 10. Syntheti c while opal (Gi lson . Nov .
1975) immersed in ch loro form for 2 mi n u tes show­
ing- tr an sp arent margin a nd turbid ee u u-nl pa rch :
nut e iridescent areas (showing' as ligh t p.u ch es}.

x 5, re flected liqhl.
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The syn the tic blac k opal (early 1974) is q uite characteristic,
show ing well-de fined longi tud inal bands with some fine striae along
their length a nd some at ob lique ang les giving rise to " herr ing-bone"
patterns between adjacent ba nds (see Fig. I). The transverse
sect ion of th e longi tudi nal bands (where it ca n be seen nea r the
gi rd le) shows an eq uid ime nsiona l mosaic simila r to the overa ll
appea rance of th e la ter Gilson opals. Surface blemishes resemb le
eva porated drops of wa ter on glass. T hese opals a re tr an sparent to
some degree and show a dark brow n bod y colour.

See n by transmitted light the white opa l ca bochons (late (974 )
display a pronounced "equigranula r" texture (ma ny "grai ns" are
around 0·75 mm ac ross, but ge nera lly in th e range 0,5-1 ,5 mm)
resembling a qua rtzite in thin sect ion if viewed from ab ove or below
(sec Fig. 3) . However, th e side elevation (F ig. 2) shows the
columna r struct ure whi ch seems to be cha racteristic of opa ls of th is
dat e. T he general colour effect by transmi tte d light is produced by
the pinkish-buff matrix, but patches of "washed-out" pal e pink,
gr eeni sh-blue a nd yellow a re a lso evide nt (see Fig . 3). Natural
opa ls that we hav e exa mined rece nt ly usuall y do not show th is colour
va ria tion, bu t ran ge from shades of very pale ye llow to browni sh­
orange in transmitted ligh t. By re Aected ligh t the ea rlier syn theti c
opa ls show pa tch es of colou r in a turbid ma tri x. In these and later
synthe tic opals the mosaic pattern appea rs to rem a in static wit h
cha ng ing viewpoint an d a t certain a ng les a lmos t the whole area of
the base shows one colour by suitable re flected ligh t. I n contrast,
in ma ny na tur a l opals the irid escent pattern appears to cha nge sha pe
a nd depth to a varying degr ee as the viewpoi nt is a ltered.

Syn th eti c white opa ls obtained in No vem ber 1974 a lso show a n

equidimensional aspect, but with coarser " gra ins" genera lly in the
ran ge 0·5- 2' 5 mm, man y around 1·5 mm across . The gen eral
appe a rance by tran smitted light is aga in of a pinkish-buff matrix
with pale bluish and yellow a reas; however, the overall a ppea ra nce
gives the impression of dried leaves, ca used by the twisted shadows
at " grain" int er faces. G reater magn ifica tion (see Fig. 4) of the
materi al reveals the " de ndrit ic" pattern resembling rivers with the ir
many tribut a ries in hill a nd vall ey coun try-a featu re descr ibed by
Scarra tt ( 1976). T he columnar structures previously described are
sti ll present, an d it is possible to identify a character istica lly shaped
" gra in" on the top of the stone an d to recogn ize a similarly shaped
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F ro. 11. Sy n the tic white opa l (Gi lson , Nov .
1975) sho wing m osa ic, "li zard skin" effec t a nd
overa ll ir idescence in vellow- gre en . x 4,

reflec ted light.

FIG. 13. Syn thet ic bla ck opa l (G ib on. Dec . 1975)
sho wing mosaic with d istin ctly crenulatc bo und ­
aries and " liza rd skin" effect . x 4. reflected

light.
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FIG. 12. Svru he ric blac k opa l (G ilson , Dec . 19 75)
showing' m osaic with dist inc t ly crcn uia te bound­
aries and " lizard skin" effec t. x 4, reflected

ligh t.

Fro . 14. Synthetic bla ck opa l (G ilson, De c. 1975)
showing " liza rd skin" effect and crenula lc

ma rgins. x 12, reflected ligh t.
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" gra in" on th e under-surface, a reasonab le ind ication th at th e
colu mn extended from top to bottom of th e ca boc ho n .

Specimens of syn the tic white opal obtained in Se p tember 1975
also a ppear genera lly eq u id imensional, but with more irregular
boundar ies to th e mosa ic. One stone (see Fig. 5) has a ver y turbid
cen tre pat ch (see Scarra tt 1976). At h ighe r m agnification fine lin es
a re evide nt in the reflected colou red surfaces, sets of lines some times
intersec ting a t ang les rem iniscen t of amp hi bo le, pyroxen e or ca lcit e
cleavage traces.

The la test white opa ls (obta ined in Nove mbe r 1975) a lso sho w
a n eq ui di mensiona l aspec t with a mosaic to 3 mm ac ross or more,
and with finely cren ula te bounda ries to th e " grains" (see Fig., 11 ) .
On m agni fication (by reflect ed and transmitted light) th e " gra ins"
show a d istin cti ve pattern resembling lizard skin or fish scales (see
Fig. 7) . The colu mnar structure see n in ea rlier whi te opa ls is still
di scernible bu t gr eatly red uce d in its impact. By transmitted ligh t
th e overa ll pal e pinkish-oran ge colo ur a nd th e pale blu ish a nd yellow
patch es are sti ll a ppa rent, as is the " d r ied leaves" effect (see Fig. 6) .
An overa ll milkiness or turb idi ty is d iscern ibl e by tr an smitted light,
but becomes very noti ceable by reflec ted light, adjacent " gra ins"
often displ aying differ ent degrees of turbidity wi th th e " liza rd skin "

effec t ap paren tly superim pose d .
T he la test (D ecem ber 1975) synthe tic black opals a re ve ry

striking in ap pea rance. In con trast to earl ier mat er ial they are
almost opa q ue and on ly transmit light (a very dark br own) on th e
thinnest of edges . By reflected light (see Fi gs. 12 and 13) th ey show
a ge nerally equ id ime nsiona l mosai c with distinctl y ere nula te
margi ns to th e " gra ins" (cr. the white opals of November 1975).
Magni fication reveal s th e pr esence of the distinc t " liza rd skin" effec t

(see Fig. 14) . By reflect ed light, a reas whi ch are not orien ta ted to
show a play of co lour, sho w a milk y effect "supe rimposed" on the
ge ne ra l dark matrix co lour.

M any, if not most , gemmolog ists will have conv inc ed th emselves
th at th ey ca n recognize natu ral opal a t a glance, bu t nevertheless,
th ey may not be famil ia r with the det ailed appearance of th e
iridescent patches wh en magnifi ed . T he re fore, we show patterns
seen in severa l natu ral opa ls a t our di sposal , but th ese pa tte rns a re
but a small fra cti on of th e va rious possibi lities (see F igs, 15 to l B).

The syn thetic whi te opals exami ne d sho wed a very weak o ff­
white (often bl uish-wh ite) Auorescen ce under sho r t-wa ve (2357A)
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FIG. 15. Na tu ral opa l, sho wing mosaic wi th some
" nlbhe twin n ing" st ructu res. x 7'5 re flec ted

li gh t.

F IG. 17. Natural black opa l showi ng ir idesce nt
a reas h'llh iut c rs«-·d i n~ xe ts o f p;t1"all cl lin n .

x (j . :). re-H cc n-d ligh t.
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FIG, 16. Na tura l opa l, en larccd view of " albiie
twi n ning:" stru c tu re . Y. 30, reflect ed Iiuhr:

Fro. 18. ~at ur.:t l whit e opa l sho -ving typi ca l
i " c'~H la r r" ,.uwcl i,·j,\(: ,,;cc·n t area .., ;A 12 ITU n ' l e tl

l igh l .



] . Gc mm., 1976, XV, 2 73

UV light; a stro nge r, gen er all y wh itish, fluorescence was observed
under long-wave (365 0A) U V rad iati on , with a sho r t green ish
phosphorescen ce which could only be seen a fter the eyes had becom e
dark adap ted . The syru heuc bl ack opals exa mined were iner t.
Not all th e natural opa ls exa mined fluoresced , bu t ot hers showed a
strong (usua lly whitish) fluor escen ce, brigh ter under long- th an
short-wave radiati on , and a strong, readil y visible, persisten t phos­
phorescen ce followin g long-wave irradia tio n.

In view of the known porosity of some opa l we were relucta n t
to ca rry out refracti ve ind ex measurem ents using th e normal dark
coloured, halogen -bearing contact liq uid s ; instead we used the
colourless liquid benzyl benzoate (R .L l .567) an d ob tai ned a series
of readings by direct a nd d istant vision techniques. H owev er, since
th er e wer e no really plan e surfaces good resul ts were no t forthcom ing
but were within th e ra nge 1·45 to 1·47 for the syn thetic opals tested.

T o remove qu ickly the small resid ua l mark ca used by th e
ben zyl benzoate it was decid ed to wash one opa l in pure chloro form,
which has a sim ila r refrac tive ind ex (1·45) to opal. On im mersion
the test ston e immedi ately a ppeared to lose some iridescen ce a nd
became more milky. Within 30 seconds th e girdle of the stone
became tr an sparent (see Fig. 9), showi ng only iridesce nt pa tch es
an d resembling wa ter opal. T he tr an sparen cy spread quickly
towards th e centre of the stone a nd with in 2 m inutes on e half the
width of the sto ne was tran sparent (sec Fig. 10), showin g a n
ex tre me ly pa le yellowish body co lour . T hese cha nges wer e
accompanied by the vigorous em ission of tiny bubbles . After 15
minutes th e transpare nt area ex tended ac ross two th ird s of the wid th
of the stone, bu t the cen tral turbid pat ch did no t dimin ish furt her
a fter 30 minut es imme rsion.

On rem oval from the chl oroform the stone immedi a tely
regain ed a milk y appeara nce, a nd the base seemed nor mal wi thin
2 minutes, a lthoug h it took 14 m inutes to dissipat e a ll traces of
tra nsparency from the curve d top of the stone, the joints in the
mosai c pattern being outl ined in white a t one stage during the drying
ou t pr ocess. The origi na l appearan ce of the stone was com plete ly
restored after eva pora tion of the chloroform .

The othe r syn the tic opa ls exa mined also became transparen t
on immersion in ch loroform, bu t the size and shape of the residual
milky pat ch and the rat e of change wer e somewha t vari abl e. Black
synthetic opals immediately lost iridescence on immersion followed
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by some loss of turbidity, and then appeared as sombre, dark brown,
translucent eabochons sometimes with black spots or other markings.
They quickly regained their beauty on removal from the chloro­
form .

The use of chloroform as an immersion liquid with similar
refractive index to opal obviously helps to achieve transparency a nd
it appears that the abundant pores of the synthetics rapidly fill with
chloroform-the air being dispersed as bubbles. It would seem
that the milky appearance of these opals is directly related to the
high porosity, light being reflected or diffused at the surfaces of the
minute por es.

For comparison , a series of both black and white natural opals
was th en immersed in chloroform. In general there was a slight
loss of iridescence with an apparent increase in turbidity, and th e
margins of the ston es were, of course, less well-defined when viewed
in the chloroform. In the stones examined wc saw no spread of
transpa rency as seen in the synthetics and it would appear that in
the stones tested the solvent penetrates t.o a more limit.ed extent or
not at all , indicating that the Gilson synthetics are more porous than
th eir natural counterparts which were tested. The fact that the
synthctics adhere to the tongue (indicating high porosity) whereas
th e natural stones tested did not , bears out the differences in porosity.

It is tempting to suggest that behaviour on immersion in
chloroform is a useful guide in the testing for Gilson syntheties, but
considerable caution should be exercised since chloroform is a very
pow erful solvent (and anaesthetic! ) and could damage the cement
of any doublet (its true nature possibly conceal ed by a setting)
subject ed to this treatment, and could carr y any surface contami­
nant into the pores of the opals.

SUMMARY

The following properties ofGilson synthetic opals appear to be
worthy of note, and taken together should assist in their identifica­
tion :
1. The stones show a broadly cquidimcnsional mosaic viewed

from above or below.
2. Many white synthetic opals show a pronounced columnar

structure viewed from the side.
3. Some white synthetic opals show a distinct " dendritic" struc­

ture at higher magnifications by transmitted light.
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4. By transmitted light the overall pale pinkish-buff matrix colou r
is interspersed by patches of pale pink, greenish-blue and
yellow .

5. By transmitted light there is often a "d ried leav es" effect caused
by discontinuities between adjacent " gra ins" .

6. In lat er black and white syn the tic opals a " liza rd skin " or " fish
scale" effect is seen on magnifica tion, both by tra nsmitted and
reflected Iigh t.

7. M any Gilson opals have high porosity a nd tend to a bsor b
liquids rapidly , a nd in this connexion it has been noted that th e
syn thetics tend to stic k to th e tongue, wh ereas many natural
stones do not to the sa me exten t.

8. Many Gilson opals becom e tran sparent on immersion in chloro­
form (and possibly other solven ts also) .

It is a pleasure to acknowledge the ready help and co-op eration
of ou r colleagues in th e Institute a nd a t the Gem Testing Lab oratory
du ring th is work. We are particularly indebted also to M r J. A.
Fleming, Mr E. A. T homso n and to Mr M. O 'Donoghue for the
loan of specimens.
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