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PEARL CULTURE 

Introduction:  

 A cultured pearl is a pearl created by an oyster farmer under controlled conditions. 

Cultured pearls can be farmed using two very different groups of bivalve mollusk: the 

freshwater river mussels, and the saltwater pearl oysters. 

Pearl is a natural gem and is produced by a mollusc. The pearl is both mystic and 

beautiful with its soft colour and cool luster. While the demand of pearls in India and 

elsewhere is increasing, their supplies from nature have reduced due to over exploitation 

and pollution. India is importing a large amount of cultured pearls every year from 

international market to meet the domestic demand. 

Scientifically a pearl can be defined in three ways. In simple chemical language, the 

composition of a pearl is about 82-86% aragonite crystals of calcium carbonate;10 to 14% 

organic matrix, a scleroprotein termed as concholin and 2 -4% water. In physical terms, a 

pearl has 3.5 to 4.5 hardness on Moh’s scale with a specific gravity of 2.7. Biologically, a 

pearl is more or less similar to the inner shining layer called ‘mother of pearl layer' or nacre 

of shells. 

In nature, a pearl is formed when a foreign particle viz., piece of sand, insects, etc. 

by chance enters into the body of mussel and the mussel cannot reject that out and instead 

makes a shiny coating on the particle layer by layer. This simple phenomenon is being 

exploited in pearl culture practices. 

 

 

 

 

 



History: 

Mikimoto Kōkichi was able to use Nishikawa's technology. After the patent was 

granted in 1916, the technology was immediately commercially applied to akoya pearl 

oysters in Japan in 1916. Mise's brother was the first to produce a commercial crop of 

pearls in the akoya oyster. Mitsubishi's Baron Iwasaki immediately applied the technology 

to the South Sea pearl oyster in 1917 in the Philippines, and later in Buton and Palau. 

Mitsubishi was the first to produce a cultured South Sea pearl – although it was not until 

1928 that the first small commercial crop of pearls was successfully produced. 

The original Japanese cultured pearls, known as akoya pearls, are produced by a 

species of small pearl oyster, Pinctada fucata, which is no bigger than 6 to 8 cm in size, 

hence akoya pearls larger than 10 mm in diameter are extremely rare and highly priced. 

Today, a hybrid mollusk is used in both Japan and China in the production of akoya pearls. 

Furthermore, other Pinctada and Pteria species are also used for producing cultured pearls 

today. 

Current and historic industry: 

Pearls gathered in the wild from the Holarctic freshwater pearl mussel were 

important sources of pearls for medieval jewelry, with Scotland a major source; this species 

is now endangered in most areas. 

Although the Japanese freshwater pearl industry has nearly ceased to exist, it has a 

special historic place as the first country to cultivate whole freshwater pearls, which it did 

in Lake Biwa, using the Biwa pearly mussel (Hyriopsisschlegeli). The industry attempted a 

comeback with a mussel hybrid (Hyriopsis schlegeli/Hyriopsis cumingi) in Lake 

Kasumigaura in the last decade, but this venture also met with failure, with production 

ceasing in 2006. The pearl farm in Tennessee also holds special historic value as it is the 

only freshwater pearl outside of Asia. Founded by the late John Latendresse, it continues as 

a tourist attraction. Today China is the only commercial producer of freshwater pearls, 

producing 1500 tons (2005)  using the triangle shell mussel (Hyriopsis cumingii) and 

several hybrids that have shown heterosis from several mussel species. 
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Types of pearls: 

Pearl are produced by certain oysters in the marine and some mussels in the 

freshwater environments. The pearls available in the market could be broadly classified 

into three types –  

 artificial,  

 natural or  

 cultured. 

Artificial or Imitation Pearls: 

Artificial or imitation pearls are not pearls but pearl-like materials that simply 

contain a rigid, round core or base and an outer pearly coating. The coating can vary from 

inexpensive shining paints to synthetic pearl essences to natural essences obtained from 

certain fish scales. 

Majority of imitation pearl give smooth feeling when rubbed against teeth and when 

a pin is pressed into the surface, it easily leaves a scratch or indent unlike genuine natural 

or cultured pearls. 

 

 

 

 

 

 

 

 

Natural pearls:  

The core or nucleus of the natural pearl is minute with fairly thick crystalline pearl 

nacre. Generally a natural pearl is small in size and irregular in shape.The surface of a 



natural pearl gives a rough feeling which is due to the edges of the overlapping crystals of 

aragonite. This is a very useful character in determining the genuineness of a pearl. 

When a foreign matter, sand, small s tone or creatures are trapped between the outer 

shell and the body or any other part, in order to avoid the unbearable pressure the nacre 

cells membrane will start to .grow on the foreign body. The aragonated secretion (a form of 

calcium carbonate) produced by the nacre cells will cover the foreign body and later 

transformed into pearl.The shape of the pearl will depend upon the foreign body trapped 

inside. If it is trapped between the outer shell and mantle it will be shapeless and flat and 

have pearl cover only on one side. If it is inside the flesh the pearl will be round. The pearl 

is a precious creation and blessing of nature. 

 

 

 

 

 

 

 

 

 

 

Cultured pearls: 

A cultured pearl is also a natural pearl, the only difference being the human 

intervention in surgical implantation of a live mantle graft and nucleus for hastening pearl 

formation to the desired size,shape, colour, and lustre. In India, three species of commonly 

available freshwater mussels viz., Lamellidens marginalis, L. corrianus and Parreysia 

corrugata are found to produce good quality pearls. 



Design cultured pearls: 

When images designed by man is intentionally placed between the mantle and outer 

cover of the shell, to avoid unbearable pressure nacre cells will start growing around the 

foreign matter (cab). Gradually the cab will transform into pearl. In one way it is a natural 

pearl only. Only thing is that it is not accidental but due to human intervention. This 

design-cultured pearl will stay as the symbol of beauty forever. Only upper part of the bead 

will have pearl covering and when it covers completely the remaining part is cut from the 

outer shell. The cab inside the removed part is removed and a special type of cement is 

filled in place. This type of pearl is used in necklace and earrings and will certainly 

increase the beauty of the wearer. In Bristol pearl one side is flat. If the pearl have any 

other design instead of hemisphere it can be called as a design pearl. The colour of the 

pearl will depend on the food given and the type of mussel. Usually pearl made from fresh 

water shells are seen in pure white, cream, pink, green, steel grey, gold rose and peacock 

blue. 

 

 

 

 

 

 

 

Cultured freshwater pearls: 

Cultured freshwater pearls are pearls that are farmed and created using freshwater 

mussels. These pearls are produced in Japan and the United States on a limited scale, but 

are now almost exclusively produced in China. The U.S. Federal Trade 

Commission requires that farmed freshwater pearls be referred to as "freshwater cultured 

pearls" in commerce. Quality of cultured freshwater pearls is evaluated through a grading 

system of a series of A values, based on luster, shape, surface, color, color and matching. 
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Technical requirements for pearl culture: 

The technical requirements for establishment of Pearl farm and its successful 

operation are briefly described below: 

Process of pearl culture: 

The process of pearl culture includes the follwing steps which are very crucial for 

obtaining high grade of pearls with good commercial value. 

Step 1: Construction of pearl farm: 

Construction of a pearl farm includes three steps. They are, 

 Selection of farm site 

 Construction of farm 

 Well-planned work schedule 

Selection of farm site: 

 This step determines the type of pearls produced, and the oyster survival rate. 

Some of the points to be noted while selecting the site are: 

 Natural features like mountains and reefs are needed to protect the farm from 

winds, currents, storms, etc. 

 Constant regularity of temperature 

 Type of sea bed, such as rocky or sandy. 

 Gentle currents are essential for the survival of the oysters as they bring food and 

oxygen. 

Construction of pearl farm:  

The whole pearl farm system is based on series of floating wooden rafts. Ten units 

of wooden rafts are used. Each raft consists of two to five pieces of wood making the total 

length to 20 ft. The raft is covered with wire mesh baskets, each of which house 10 oysters. 

 

 

 

 

 

Well-planned work schedule: 



 A typical work schedule plays a very critical role in pearl culture. The timing for 

collecting and seeding the oysters must be scheduled and followed strictly. 

Step 2: Collecting oysters: 

After the construction of pearl farm, the divers set out to the bottom of the sea, to 

collect the oysters. Divers are pulled by large lugger boats in the direction of the tidal flow. 

Oysters are generally located on a flat rock bottom and are usually covered with marine 

animals and a thin layer of silt. Therefore, it is often very difficult for divers to recognise 

them. The shells collected, are cleaned, sized, and placed into baskets for storage until they 

are transferred to the pearl farm. 

Step 3 : Seeding : 

Two-three year old healthy oysters are considered for surgical implantation known 

as seeding. This is a very delicate operation and involves three stages: 

Preparation of the graft:  

A donor oyster is sacrificed to obtain mantle. Mantle is needed by the host oyster to 

accept the nucleus. The mantle is located on the outer section of the oyster and Mantle 

produces the nacre which forms pearl. Before a graft is taken from the mantle, the oysters 

are starved for several days to slow down the metabolism of the oyster. This helps to 

decrease the risk of core rejection and open the oyster easily. 

The grafting process begins by choosing a suitable donor mussel and cutting a strip 

of tissue from the mantle. This strip of tissue is then cut into three-millimeter squares. 

These squares are delivered to a technician who performs the operation. Unlike saltwater 

bead nucleation, this process is not considered difficult, and technicians need only 

minimum training to perform the operation. The technician creates small incisions on the 

upper valve, and inserts the tissue piece. A small twist of the tissue upon insertion is 

believed to create a higher ratio of round pearls. After the maximum number of grafts have 

been performed, the mussel is flipped, and the procedure is performed once again on the 

other valve of the shell. 

Chinese freshwater mussels were once grafted up to 50 times per shell, or 25 times 

per valve. This practice was common when the industry mussel was primarily the 

cockscomb pearl mussel (Cristaria plicata). This mussel produced a high volume of low-

quality pearls that came to be known as "Rice Krispie pearls" in the 1970s and 1980s. More 

than a decade ago the freshwater pearl industry of China shifted production from the 
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cockscomb pearl mussel to the triangle shell mussel (Hyriopsis cumingii). The triangle 

shell produced fewer pearls, accepting only 12–16 grafts per valve for a total production of 

24 to 32 pearls, but produced pearls of better quality. 

 

 

 

 

 

 

 

 

 

Attaching the graft:  

The oyster is opened with special wedges and pliers, then a scalpel slit is made in 

the soft tissue near the reproductive organ and a graft of living mantle is inserted into the 

slit. 

Inserting the core:   

A nucleus is placed in the scalpel slit and the oyster is then returned back to the 

water. The inserted core irritates the oyster, provoking it to gradually coat the core with 

thin layers of mother of pearl nacre. After some time, the oysters are collected, and x-rayed 

to see whether the implants have been accepted. Oysters which have rejected the implant 

are returned to the water and are once again operated. The oysters which have accepted the 

implant are transferred to the pearl farm. 

The person who is seeding must be extremely careful not to harm the tiny pea-crab 

which lives unharmed within every healthy oyster. It is presumed that the crab assists the 

oyster by keeping it clean and by sharing the debris which the oyster sucks in. 



Step 4 : Caring the Oyster: 

The shells which have been collected and transferred to the pearl farm are placed in 

baskets or panels which are attached to long lines connected to the floating rafts. The rafts 

are dropped down into the ocean with the oyster securely inside the basket, where they 

remain until they become operated on for further seeding. 

The oyster can produce more than one pearl in its lifetime. Regular cleaning of the 

shells to remove seaweed results in better pearls plus makes them easier to handle. The 

cleaning is done by a machine which uses water jets and brushes to clean off any seaweed. 

The oysters need very tender loving care so as to be productive when harvested. 

Methods in pearl culture: 

Harvesting: 

After 2-3 years, the oysters are harvested. It is necessary to make a trial harvest to 

determine whether the pearls have a sufficient coating. If it is not sufficient then an 

additional six months to a year of culturing is necessary. The oysters are split open and 

pearl bags are cut by the scalpel to remove the pearls. Collected pearls should be 

thoroughly dried after the harvest to prevent loss of luster. 

 

 

 

 

 

 

 

 

Sorting Pearls : 

There are many different steps involved with the sorting of pearls. Firstly, the pearls 

are sorted according to whether they can be used for the cultured pearl industry or not. 



These are categorised into three sections: 

 Unmarked pearls 

 Pearls with one major blemish 

 Pearls with more than one major blemish 

 

 

 

 

 

 

 

Processing: 

Freshwater pearl harvests are typically bought while still in the shell. After harvest 

the pearls are delivered to a first-stage factory, which is responsible for cleaning and 

sorting the pearls by size and shape. After this process has been completed, the pearls are 

considered ready material for processing factories. The pearls are pre-treated (maeshori) in 

a warm and cold chemical solution and then bleached. The pearls that exhibit strong 

coloration only go through the maeshori and are not bleached or dyed. 

After the pearls are treated, they are drilled and then polished with a mixture 

of cornmeal and wax. Finally they are matched into temporary strands, which are then 

matched again into hanks. Hanks are composed of 5 to 10 temporary strands and are 

considered wholesale-ready. 

The cultured pearls on the market today can be divided into two categories. The 

first category covers the beaded cultured pearls, including Akoya, South Sea, Tahiti and 

modern big freshwater pearls (called Edison Pearl). These pearls are gonad grown, and 

usually one pearl is grown at a time. This limits the number of pearls at a harvest period. 

The pearls are usually harvested after one year for akoya, 2–4 years for Tahitian and South 

Sea, and 2–7 years for freshwater. This perliculture process was first developed by the 

British biologist William Saville-Kent who passed the information along to Tatsuhei Mise 
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and Tokichi Nishikawa from Japan. The second category includes the non-beaded 

freshwater cultured pearls, like the Biwa or Chinese pearls. As they grow in the mantle, 

where on each wing up to 25 grafts can be implanted, these pearls are much more frequent 

and saturate the market completely. An impressive improvement in quality has taken place 

in the last ten years when the former rice grain-shaped pebbles are compared with the near 

round pearls of today. In the last two years large near perfect round bead nucleated pearls 

up to 15mm in diameter have been produced with metallic luster. 

The nucleus bead in a beaded cultured pearl is generally a polished sphere made 

from freshwater mussel shell. Along with a small piece of mantle tissue from another 

mollusk (donor shell) to serve as a catalyst for the pearl sac, it is surgically implanted into 

the gonad (reproductive organ) of a saltwater mollusk. In freshwater perliculture, only the 

piece of tissue is used in most cases, and is inserted into the fleshy mantle of the host 

mussel. South Sea and Tahitian pearl oysters, also known as Pinctada 

maxima and Pinctada margaritifera, which survive the subsequent surgery to remove the 

finished pearl, are often implanted with a new, larger beads as part of the same procedure 

and then returned to the water for another 2–3 years of growth. An experimental process 

using an RFID nucleus allows the provenance of cultured pearls to be tracked. 

Development of a pearl: 

A pearl is formed when the mantle tissue is injured by a parasite, an attack of a fish 

or another event that damages the external fragile rim of the shell of a mollusk 

shell bivalve or gastropod. In response, the mantle tissue of the mollusk secretes nacreinto 

the pearl sac, a cyst that forms during the healing process. Chemically speaking, this 

is calcium carbonate and a fibrous protein called conchiolin. As the nacre builds up in 

layers of minute aragonite tablets, it fills the growing pearl sac and eventually forms a 

pearl. 

Natural pearls are formed by nature, more or less by chance. On the other hand, 

cultured pearls are human creations formed by inserting a tissue graft from a donor oyster, 

upon which a pearl sac forms, and the inner side precipitates calcium carbonate, in the form 

of nacre or "mother-of-pearl". The most popular and effective method for creating cultured 

pearls are made from the shells of freshwater river mussels harvested in the midwestern 
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states of the U.S., from Canada to the Gulf of Mexico. Shells with the common names, 

"Washboard" "Maple Leaf" "Ebony" "Pimpleback" and "Three Ridge" are popular for use 

in pearl culture due to their compatibility with the host animal, and the nacre they are to be 

covered by. These high-quality and sought-after shells are first sliced into strips and then 

into cubes. The edges and corners are ground down until they are a roughly spherical and 

then milled to become perfectly round, and brought to a highly polished finish. 

After the nucleus is ready, the next step is obtaining the mantle tissue. The mantle 

tissue is harvested from one oyster and cut into small pieces. After obtaining the mantle 

tissue from the first oyster it is time to operate on the second animal. The oyster is placed in 

warm water to relax the animal. Then it is gently pried open and mounted in a stand to be 

operated on. A small incision is made and the nucleus is inserted along with a small piece 

of mantle gland. The oyster is then placed back in the water and allowed over several years 

to coat the nucleus with nacre. The nucleus is coated in many layers of this nacre, so that 

when pearls are cut in half, visible layers can be seen. 

Modern industry: 

The development of cultured pearls took much of the chance, risk, and guesswork 

out of the pearl industry, allowing it to become stable and predictable, and fostering its 

rapid growth over the past 100 years. Today, more than 99% of all pearls sold worldwide 

are cultured pearls. Colored Pearls, which occur due to local chemicals inside the shell, 

much in the way of rubies or sapphires, can be made by inserting natural dyes into the 

mussel shell, e.g., cobalt chloride to create a pinkish color. 

Cultured pearls can often be distinguished from natural pearls through the use of x-

rays, which reveals the inner nucleus of the pearl. 
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