
PEARL CULTURE IN jAPAh' 

ABSTRACT 

I. HISTORICAL DEVELOPMENT 
OF PEARL CUL,TURE 

Twiny, almost all  over the world, people 
say simply 'pearl'. meaning nothing but cult- 
ured Pearl. It is because cultured pearls of 
g m d  qudity art now supplied abundantly to 
every part of the world. However, tbe his- 
toricaI process by which cultured pearl has 
taken the place of natural pearl which was 
once dominant in the market, started not 
VETY img ago. In July 1883. about 69 years 
ago, Mc. Kokicki Miktrnoto cornpietad a few 
piecea of celtured pearl after repeating cx- 
pedmentsfor many years. Mr. Mikimoto. 'The 
King of Pearl' would often say that h t  would 

+ 

adorn with pearl the necks of at1 ladies all 
over the world. His efforts t o  develop culht- 
red pearl as well as his inspiring success is 
widely known, and all thost who know cult- 
ured pearl keep Miklmoto in their minds as 
the great inventor of cultured pearl-However, 
there is m e  k t  important fact that people 
in general do not understand well: the pearl 
made in thwe days was not spherical a s  they 
are these days; that is, it wms the .so-called 
blister pearl or hemi-spherical mad of which 
the h t  ssctron was fixed on tha shell w h i ~ h  

The principles of techniqws t o produce 
comp1tte spherical pearl free from shell wera 
established in XW, a b u t  2-D years after the 
succees of Mikimdo. The acU evamtnt gas 
to Mr, Tokicbi Nishikawa, Tatsubti Mise a d  
also Kokiehi Milimoto, and at the same time 
a number of other persons who cuowrafed 
with these inventors are not t o  be forgotten. 
The ttchniqmee established by the said three 
inventors have slight differences between 
tach other and especially the tcchniquee 
developed b~ Mr. Tokichi Pr'isbikawa as lea. 
der. which his k e n  the basis of marl cul lure 
techniques for long to this day, made i t  pos- 
sible t o  produce such g o d  cultured ptari as 
could takt the place of natural pearl even 
from the theoretical point of view; the tech- 
nique is based on the knowledge of the 
mechanism of the formation of natural pear1 
and application oi  this  knowiedge juat as it 
is. The principle of Nishikawa group' s tach- 
niquea was to make cultured wart bp inser- 
ting into the body tissue of a pearl oyster a 
piece of tbe mantle t which is gperatly shell 
substance secreting tissue of the o ysttr ) 
picked from another oyster together with a 
proper nucleus made of shell, fir sometimer 



without i t  ', and forming sac-like tissue 
called ' pearl-sac ' there. This formation of 
' pearl-sac ' that comes from 'shell substance 
secreting, tilisue was the most imwrtant con- 
di tion that was absolutely necessary for the 
formation of natural war1 whatever the  
cause of formation waa. Therefore, it can be 
said that they found the means of control ling 
this process artificialIy, 

It is said that about 1919, for the first 
time, there caae  into the market the spheri- 
cal pearls which were actualIy cuItured by 
the method of the invention based on this 
ttcboical principle. However, when compared 
with pearlsof today, they were all very small, 
and the yield rate to  the a u m b r  of pearl 
oysters which were subjected to  the a b v e  
operation was vary: low. From this viewpoint, 
to compete with natural pearl and conquer it 
in Ihe market, cuIturtd pearl needed further 
improvement in various techniques including 
betterment of operational techniques. The 
most outstanding improvement, above all, is 
the application of hanging system culture 
that uses rafts and culture baskets. In those 
days, when hemi-spherical pearl was pr* 
duced, pearl-oysters after the operation 
were put into sea bottom again and cultured 
there under the same conditions as in nature. 
In tbis case, it was difficult to avoid losaes 
due t o  natural hazards not to  speak of prda-  
tion by natural enemies such as the starfish 
and octopus so that the survivaI rate of 
pearl-oy stem as compared with the total 
number of pearl-oysters remained very low. 
But In the case of culturing pear1 by way of 
hawing a wire basket from a raft that con- 
tained pearLopsters at the middle depth of 
the sea, pearl-oysters were controlled much 
more carefully than before : it was possible 
not only to keep off predation but also to 
move the basket to  safer places when in dan 
ger; it was also possible to remove regularly 
the barnacle, oyster, sponge and many other 
organisms that interfere with the Iifc of 

Peal-oysters during the culture period. 
And,.in those days, when pearl-oysters were 
cultured at the bottom of the sea, the suitable 
culture areas had to be timited to a cwside- 
rabk extant, because the area had to have 
conglomeratic or rocky bottom and to cb 
shailow to enable a man to  work diving in 
water: on the other hand, in the hanging 
~ystem culture, such limitations do not exist 
and one is able to  use freely as culturing 
pauad i n y  portion of the surface where it is 
possible to  anchor a raft in safety, The 
application of these techniques as well aa 
achievement of techniques to  produce sphar- 
icla pearl are two props upon which have 
bean founded the madem pearl culture ind- 
ustry. and the techniques of pearl culture 
were thus established systematicaUy in the 
middle of the 1920's. 

Table I shows change in production of 
cuttured pearls and number of management 
units of pearl culture from 1926 to  1960. The 
quantity of cultured pearls produced in 1926 
was under 700.000 pieces and number of man- 
age'ment units was only 33, but during the 
period from 1937 to 1939 that was the golden 
age bfore the world War IT, pearl culture 
reached its peak. In quantity it Increased by 
over sixteen timea and in number of mana- 
gement units, it increased by about nine times. 
By the way, the former statistics reported 
the qtiantity of cultured pearls produced by 
the number of pieces, and then it is necessary 
to observe tbat the size of a marl produced 
during the period became rtmarkably largtr. 
Table I1 shows tach size of the largest pearl 
produced in each period. In 1919 there was 
no cultured pearl of over 7 mm in diameter. 
in 1923 there appeared one 8 mm in diame- 
ter, and in 1937 cultured pearl aa big as 10 
mm in diameter came to be produced, hich 
is thought to be the maximum size so far 
produced by the pearl-oyster which is used 
to culture the pearl at the present stage. 
Success in producing such large-sized cul- 



TABLE I ' TABLE 11 

27,452 
31,410 

13,328 (Kg) 
16,890 (Kg) 
24,535 (Kg) 
26,620 (Kg) 
30,057 (Kg) 
48,085 (Kg) 
61,308 (Kg) 
60,408 (Kg) 

about 700 
about 1,200 
zboat 1,200 

1,456 
1,643 
6,734 
2,574 
3,001 
3,080 
3,484 

I 

*turd pearls decided the genera1 superiorit g 
of cultured pearl over natural pearl, and at 
the same time was typically the outstanding 
development of the techniques of pearl eul- 
tare in these days. Tbc homemarket of Japan 

was, from the first, very Iimi ied for gem ac- 
cessories such as pearl, so the development 
of production of cultured pearl was be pos- 
sible only by connecting with the overseas 
demand, Nevertheless, th t  steps t o  the war 
which began with the Manchurian Incident 
in 1931 followed by the China Incident i n  
1937, tightened the internationai tension and 
resulted in strong iimitation to the free trade 
of cultwcd pearl. It was due to this inf hence 
that after the peak of the cultured pearl 
production in the years from 1937 to 1939, 
the productiun tended to decrease, though 
tbe number of management units still con- 
tinned to incraase. 

At last, the outbreakof the WorM War 
it in 1941 all over the world cnt off a11 trade, 
and dealt a severe blow to  pearl culture. The 
remarkabh decrease of production of d- 
tured pearl since that year shows nothing but 
this fact, and decrease of number of manag- 
ement units to  a certain constant rrumber 
means that they survived upon the special 
organization of ~nterptises under War-time 
economics. 

Sipr of trtt Biggat Cdnrod P e d  
P d d  in E d  PmCflad 

- -- - -. .- . . .- 

For a white after the end of tbt  war in 
1945, the restoration of pearl culture was 
not taken up easily. The economic chaos in 
the defeated nation and scarcity of materials 
did not permit pearl culture, which was con- 
sidered as a luxury. to  come back easily. At 
first. the armyof occupation limi4ed the free 
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Countries 

U.S.A. 
Switzerland 
F.R. Germany 
Bong Kong 
Italy 
8. France 
United Kingdom 
Canada 
India 
Sweden 
Belgium 
Singapore 
Panama 
Austria 
GibraItar 
Lebanon 
Others 

Value, in 
thonsand US$ 

trade of pearl, but the opening of the over- 
seas market was most stimulative for the 
restoration of pearl culture. Moreover, after 
lack of production and trade of cultured pearl 
in the war-time, the post war pearl market 
was booming. Since 1949, pearl culture reco- 
vered its normal condition because of the 
complete abolishment of limitation of pearl 
trade by the army of occupation as well as 
the availability of materials, And then, soon 
exceeding the pre-war peak with admirable 
speed, pearl culture has come fa the present 
prosperitn of to-day, Table 111 shows the 
exports to some countries. It reports how 
many cultured pearls are supplied to every 
part of the world; even those belonging to 
the biggest-size claws weigh only 2 grams a 

11. PROCESS OF PRODUCING 
CULTURED PEARL AND . 

ITS TECHNOLOGICAL 
CHARACTERISTICS 

Below is an outline of the process 
for producing cultured pearl. 

F r o d d  Praedss of Pearl C*C 

Culture of material pearl-oysters 

J. 7 

Pretreatment for operation 
1 
4 

Operation of nucleus insertion 

After treatment 

Culture of operated oysters I 

The above flowsheet explains i t  gene- 
rally. First, production of cultured pearl 
begins with purchase and culture of pearl- 
oyster, that is material of pearl. In this case, 
the hanging-system culture by using rafts 
and culture baskets i s  also applied. The stage 
of growth at which the oyster is purchased 
is not always fixed; sometimes pearl-oyster 
is purchased when it is very young aad in 
small shell and, after being cultured over 18 
months, it is submitted to operation. The 
next process to be performed is pretreatment 

-for operation. Usually pearl-oyster is den- 
sely placed in a bamboo-basket hung down 
rather deep. The reason is that, firstly, tlie 
eaisteaae of $he .mature gonads at the time 
of the operation h a s  a bad efXect- on the.yield piece. 



rate and quality of pearl, therefore, ac- 
cording to each season, people control the 
gonads not to mature in advance, or, on 
the contrary, promote spawning. The direct 
stimulus to promote spawning is usually 
given by changing the depth of banging, lmth 
ahallow and deep (that i s ,  difference in the 
temperature of water by depth is main sti- 
mulus). Secondly, this also controls not only 
the gonads but physiolagical condition itself 
of pearl-oyster though this has not been 
completely scientifically verified.It is proved 
to some extent by the fact that quality of pearl 
is not good when the p a d  oyster isnot put to  
the above pxe-treatment process, even when 
the condition of the gonad *ems suitable. 
After the pretreatment is over, the operation 
to insert into the body a n~clens  made of a 
shell and a piece of the mantle taken from 
another pearl-oyster is performed. For this 
operation some kinds of simple tools are used, 
There are many sizes of the nucleus t o  be 
i n ~ t r t ~ d  ranging from 2 mm to near f 0 mm in 
diameter, and generally the size of a nucleus 
determines the size of pearl desired. But, to 
inserts large nucleus, a large mother-oyster 
is ncccessary, and besidea, it is difficult from 
the technological point of view to insert a 

large nucleus. Next, the operated 
oysters are con trolled specially in the culture 
ground in front of the work-shop for two 
weeks to a month. This process is called af- 
tartreatment. After that, being brought into 
another ground for culture, operated oysters 
contiam to be cultured till collaction of pearl. 
~ b i s  period is usually f corn one to tbree years, 
and it depends on the she of pearl desired 
and the size of a nucleus inserted. During the 
culturing period, pearl-oysters in basketsare 
not merely kept hung down from the rafts.* 
It is necasaav t o  remove regtrlady parasites, 
and in some grounds wbtre water temperature 
decreases in winter, pearl-oysters arc moved 
to the warm sea during that season, &sides. 
pearl-oysters art unually moved to the gro- 

und to be finished where specially g& pearls 
are e x p e m d  to be got. This method has 
become popular recently as one of the rcmar- 
kable technical improvements. According to 
the oceanographical condition of theground 
in which pcarLoysters are cultured, the qua- 
lity of pearls, especially the shade of color 
and lustre of pearls varies, The ground sui- 
table for fmishing is actually the area strongly 
infflmcnked by fresh water but it must be 
coabined with other grounds, since the water 
temperature in such areas falls low so the 
pearl-oyster can not live over winter. T h m  
after the period required to grow pearl-om- 
tern, pearls are collected. The period is mostly 
in winter because winter is not only a sort 
of slack season unsuitable for operation but 
the best season for the quaIity of pearls. . 

The outline of production process of 
cultured pearl is as mcntiontd above. Then, 
what would be the characteristics from the 
industrial pdnt of view ? Tbe 5rst one, above 
all, is that it remains in the stage of hsadicnft. 
Tht simple tools ta clean culture baskets and 
to  remove mris and X-ray tquipmtnt t o  test 
the prtsene of a nuckus inserted in a m r l -  
oyster came to be utilized rtctntly. However, 
they art used erchsi vely fora very small part 
and period of the whde process, and it is still 
the handicraft by using tooh of simpie con- 
struction that forms the kepote of the whole 
process. This fact must bc pointed out as the 
most basic characteristic, although it docs 
not seem mange for persons who art familiar 
to pearl wlture. The second cbrracttristic, 
being connected to  the above directly, is that 
work of culture, especially the operation 
which makes tbe center of the whole process, 
requires great skill. A11 those who have seen 
the operation even once must baoe woadared 
how difficult it is to  insert in the body of a 
pearl-oyster a nucleus and a piece of the 
mantle and how akilfully workers perform 
the operation ActuaIly, the point in theoyster 
at which a nucltus and a piect of the mantle 

L d y ,  tbe wirt b&e~ has baa in by a bag - l i b  net of qntbttic film, or. inscad of ihe basket w a- 
n y ~ o a o a d t 5 ~ t h ~ & a h o k & 1 k d i n t h t s h d L . n d t h t  - lsruspendadby tb~mrdtotfmraga mdormpe. 
T b  htm ryrrem impr[~pes tha rate of growth d tha and m u t i p  the &pith of m x e .  A h  it h a  Iowaed 
pmdrrtioa-. 



to  be inserted and the process art very deli- 
cate mattcrg in close relation with mortality 
of pearl-oysters and the quality of pearls 
got, and t~ perform it under the best con- 
ditions, a high grade skill and considerable 
amount of training are nerrsary. 

Thirdly, the common final object aimed 
at in every part of the production process is 
mthing but improving the quality of pearls 
to be produced. Since pcarls are jewallery 

excelIencc of the quality is stressed. The 
foregoing description may make i t  dear that 
the  history of ttehnical development of pcarl 
culture 1s no more than the history of fmpro- 
ving the quality of cultured pearls. Ration- 
alization of production process in the case of 
general industries means levelling up labour 
productivity, in othex words, "by lesa labur" 
Contrary to it, in pearl culture "products 
with bcver quality *' is looked upon to be the 

accessories, it is natural that espcciaiiy the c baracteristic. 

Total 

1- 14 

15 -- 29 

30- 49 

50- 99 

100-499 

5W- 990 

over 1,000 

Table IV s b w s  the size composition of 
pearl culture management units. Here, the 
breakdown of strata is made according to f he 
number ?f rafts possessed by each unit. 'Pearl 
cultuxe management units range extenshely 
from large units which have over 1.000 rafts 
to small ones of less than 15 rafts. They 
make pyramid stmctnre as a wbok; large 
scale management units being very few,  
while small scale management uaits have 
the overwhelming majority. It does not erp- 
lain qimafitati~s difference! in thd two c l a w s  

but merely quantativt difference that number 
of  rafts is Iarge or small; while large scale 
management units arc, of couras, . empbying 
a lot of workers, small scale management 
units that maka the base of the pyramid, e s p  
ecially those in possession of Iess tbaa 15 
rafts, are household management based ezc-. 
lusivel y on familg labour. 

General1 y, in the matter of credit as 
in sale of commadities, luge scale -manage- 
pent. wits have more. adyantage than.lsmalf 



scale management units, so it is an teommic 
rule that the latter arc eventually driven 
away by the former. However, in pearl cnl- 
ture, many small wale management units not 
only keep up in competition with large scale 
management units but arc increasing in num- 
ber every year. That map be the most im- 
portrtot characteristic of production structure 
in pearl culture. What expIanatioo should 

givtn t o  the problem? The essential ans- 
wer to the problem may be given by tbe ttch- 
nological characteristics of pearl culture 
mentioned in the former paragraphs. 

The production means used in mart 
culture still remain in the stage of band tmla 
basically, and even if a wrt of machine is 
introduced partly, it is still very simple and 
small scale. I t  implies that even such smaIl 
seala management units consisting of family 
taborers are able to apply the machine with 
ease. The uwof the sea-bed as a production 
area requires a concentration of activities in 
the shallow sea. However, when the hanging 
method is considered, it i a  possible to take 
8 raft as the unit which makca it possible t o  
divide a d  U t i I i z t  a much greater area. If 
large scale prodactkn enterprises which 
netda great deal of capital art indispensable, 
then small scale management units which 
can not get it would be unable to  exist. 

Whca the pfoduction means are in the 
primitive stage of development, the rcsul t 
.f production necessarily depends on whether 
a worker who uses the means is industrious 

not and works activtly or not. This is all 
the more true, aince pearl culture, espcciaily 
the step of the operation depends largely on 
&ilfulness of hand and lhc latter dttermin- 
ts everything. Therefore, it  is easily realized 
that, in case of the small scale management 
unit In which the entrcprcnuer himself works 
together with his family, tbe above condi- 
tims to bring forth goad rcsuIts are fulfiiled 
because of their persona1 interest in the re- 
d t  of the production. 

The rdati on mentioned above is rel- 
ative to the fact tbat technical improvcmtnt 

of p~arI  cufture aims exclusively at impro- 
ving the quality of pearls. If f he object is "by 
less labour", aims are natural1 y theimprove- 
mcnt of production means and, there fore, the 
introdnetion of the means on a large scaie, 
which r re in ~eneral applied easily m I y  by 
large-scale management units. On t b t  other 
hand, when "pearls of better quality 'p is 
aimed at, there is not always such trend, but 
in most cases only the improvement of ski l l  
would be plannod. Tbus, the reason why small 
scale management uai tr exist ertensively 
under cornpatition with large scale manage- 
ment units is found chiefly in the characteris- 
tics of techniques of pearl culture. 

Would structural characteristics of 
pearl culture ruled by these conditions be 
uncbangeablt forever? The illustration is to 
be found in actual change of teclmiques. For 
instance, utilization of the ground far fini- 
shing mentioned above; though, in former 
days, the whole process of production was 
performed in the same ground, now in order 
to produce pearls of better quality, it is neces- 
sary t o  combine some grounds differing in 
oceanographical characteristics. In most 
cases those grounds are situated a good dis- 
tance from each other. so lately they need 
considerable amount of funds to get and uti- 
Iizc the grounds. and in order to work under 
these conditions with efficiency a certain 
minimum size of management is necessary. 
In fact, i't is chiefly large scale management 
units that have realized utilization of ouch 
finishing grounds,aad in this case, advantage 
of large scale management units is mart pro- 
minent. Another trand expected is that level- 
ting up of the labour productivity, in other 
wards " by less Iabour " will be accepted by 
this industry gradually. A few kinds of 
machines which were already introduced are 
thought to symbolize the trend. Therefore, 
at present. small scale management units , 
still haven basis thnt enables them t o  manage 
well in competition with large scaie manage- 
ment unite, but it cannot bt denied that the 
basis is being narrowed gradually, At least, 
there is no doubt that large scale manage. 



ment units will  cure a strong position as 
an important supporter of the industry of 
pearl culturc- 

Finally, as regards the structural char- 
acteristic of pearl cultarc industry, it must 
be mentioned that the large scale manage- 
ment units without exception deal with a m 1  
trading, and export in addition t o  brokerage 
of pearls, ~ikimot&>ead Co., Ltd. and other 
oid - established large scale management 
unit% in a sense, have grown both aa pearl 

brokers a d  as pearl producers. Other large 
scale management units which have deve- 
loped recently woald also extend their acti- 
vity in brokerage and export, with a similar 
type of management. In this view point, the 
dominance of large scab units is dchite 
considering the relation between powerful 
buyers and poor sellers. The relations in 
pearl trade are considered to correspond with 
the historical stage where the advantage of 
largcJsca1e units in prodnctimitself was not 
prarninent but in trade as mentioned rbovt. 


