
glass in the garden 

CHIHULY at the  
M I S S O U R I  B O TA N I C A L  G A R D E N  
A p r i l  3 0  t h r o u g h  O c t o b e r  3 1 ,  2 0 0 6  
p r e s e n t e d  b y  E m e r s o n  

4344 Shaw Boulevard, St. Louis, MO  63110  ·  www.mobot.org 

An Educator’s Resource Guide 



2 educator’s guide  ·  glass in the garden: C H I H U L Y at the MISSOURI BOTANICAL GARDEN 

Glass in the Garden brings the work of renowned artist Dale Chihuly 
to St. Louis in a custom-designed exhibition dramatically installed within the 
natural landscapes of one of St. Louis’s most historic and popular cultural 
attractions, the Missouri Botanical Garden. Walk through the lush, warm 
Climatron conservatory rain forest and discover breathtaking views of 
colorful sculptures at every turn amid the tropical cycads, orchids, banyan, 
and palms. Groupings of brightly colored, bold shapes will float upon the 
central axis reflecting pools and nestle in flower gardens. 

Admission to Glass in the Garden: Chihuly at the Missouri Botanical Garden is $8 
Friday through Sunday ($6 Monday through Thursday) in addition to regular 
Garden admission. 

Children 12 and under are $3.  All students PK-12th grade are $3. 

Tips for the Best Experience 
•  Pre-register your group online at www.mobot.org or call (314) 577-5140. 
•  Dress for the weather. Tickets are good rain or shine. No refunds or 

exchanges. 
•  Allow one hour prior to your ticket time to park and be admitted. 

Note: no tripods or monopods will be allowed during the Chihuly exhibit. 
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“The drawings have to do with releasing energy. Somebody once said that people become artists 
because they have a certain kind of energy to release, and that rings true to me.” 

- Chihuly 
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Registration: All school groups, whether garden-led or self-guided by 
a teacher, must register their visit to the Garden either online at 
www.mobot.org or by calling (314) 577-5140.   

Chaperones are required. Please observe the following student/
chaperone ratio.  

Grades PK–3: 1 adult per 5 students 
Grades 4 and up: 1 adult per 8 students 

The Garden asks that chaperones remain with their assigned group 
throughout their visit to ensure that student behavior is appropriate for 
the Garden setting.  Due to the amount and value of the artwork in this 
exhibition, please ensure that all students are accompanied by a 
chaperone at all times. Please advise chaperones of these expectations.  
 
YOU ARE RESPONSIBLE!  
Any damage caused by your group will be charged to the school. 
It is imperative that you advise chaperones of the importance of 
managing their assigned students at all times. 

Divide your Students: Before coming to the Garden, divide students 
into groups based on the above student/chaperone ratio.  

Prepare your Students:  Your students may enjoy the Glass in the 
Garden exhibition in the outdoor display gardens at no charge and in the 
Climatron Conservatory for a fee.   

A successful Garden visit to experience Glass in the Garden starts well 
before your students arrive.  Please acquaint  your students with the 
“Garden Manners” and increase their interest by engaging them in pre-
visit activities included in this guide.   

By preparing your students in advance, they will be less distracted by 
the novelty of a new environment.  They will feel confident and assured 
by knowing what to expect and what is expected of them during their 
visit. 

Photography: Visitors to the Garden are welcomed to take photos 
and shoot videos for personal use.  Tripods and monopods will NOT 
be allowed during the Chihuly exhibit. 

Garden Manners:  
These rules help protect 
nature, the art, and you. 

  YOU ARE RESPONSIBLE!  
 Any damage caused by your 

group will be charged to the 
school.  

  Stay on the designated pathways.  
Stepping on or digging in the 
mulched areas is not permitted. 

  Do not pick live plants.  You may 
collect plant parts that have fallen 
on the ground. 

  Stay with your group.  Be ready 
to look carefully and think about 
what you see. 

  We ask that you not touch the 
art.  The oils on your fingertips 
(even if your hands look clean) 
will make the works of art dirty.  
If everyone that visited the 
Garden touched the pieces, no 
one would be able to enjoy them. 

  Do not run through the exhibit 
areas.  We do not want you or 
the art to get hurt. 

  Use quiet voices.  Other visitors 
are trying to enjoy their visit too. 

  Do not block pathways. Allow 
room on pathways for other 
visitors to pass by. 

Preparing for your  
Glass in the Garden Visit 

Sky Blue Basket Set with Cobalt 
Blue Lip Wraps, 1992 
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“I want my work to look like it just happened, 
as if it was made by nature.” 

-Chihuly 

Preparing for Your Glass in the Garden Visit  

Arriving at the Garden: In order to ensure the best possible 
experience for your students, chaperones, and drivers, we ask that you 
follow the drop-off and pick up procedures.   

Bus Parking:  Please review directions and bus parking guidelines with 
your driver(s).  A copy of “Bus Parking at the Missouri Botanical 
Garden” is included in your packet.  Do not unload students in 
front of the Ridgway Center.  

Check-in and Admission:  Bring your confirmation with you to the 
Garden! At the drop-off/pick-up location, students are to remain on 
the bus while you check-in at the Linnean Plaza ticket booths.   

Present your confirmation to the Visitor Services staff and receive your 
admission ticket and student wristbands.  Return to the bus and attach 
the wristbands to your students.  Students may then be unloaded and 
escorted into the Garden. 

**Groups registered for a Self-Guide Tour will enter through the 
Linnean Plaza entrance.   

**Groups registered for a Class with Tour or Guided Tour will 
enter through the Ridgway Center.  

Restrooms and water fountains are located on both levels of 
Ridgway.   

Admission into the Garden is on the second level.  Tickets and wristbands will be scanned at this location. 

Make sure to arrange a place to meet when your group is finished.  You may wish to gather as a class and 
discuss your group’s experience. 

Departure: Meet your bus in the same area that your group was 
unloaded.  Bus drivers will not be permitted to pick up students in the 
front of the Ridgway Center. 

Outside food and drinks 
are NOT permitted in the 
Garden.   

The Garden offers three 
suggestions for lunch: 

  Lunch at Sassafras. View the 
current menu online at 
www.mobot.org/shop/
sassafras.asp. 

Call (314) 577–5196 two 
weeks prior to your visit. 

  Sack lunches are also 
provided by Catering St. 
Louis.  For a current menu, 
pricing, and ordering, please 
call (314) 577-9530. 

  Picnic in Tower Grove Park. 
Call (314) 771–2679 to 
reserve a pavilion. The park 
is adjacent to the Garden. 

Onions (Detail), 2004 
Atlanta Botanical Garden  
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School Bus and Motor Coach 
 

Drop-off 
Enter via the main Garden entrance on Shaw Boulevard. 
Turn left, toward the upper east parking lot. 
Make the first right and park parallel to the wide 
sidewalk. 
Drop off passengers here. 
 
Exiting and Parking 
Pull forward and make a left turn. 
Proceed straight to the upper east parking lot gate, 
which is designated exit only. 
Turn left onto Tower Grove Avenue; continue north 
crossing Shaw Boulevard. 
Turn right onto DeTonty Street and park your vehicle. 
Drivers are welcome to return to the Garden for a 
complimentary beverage. 

Dear Tour Operators, DMOs, Group Organizers, and Educators, Thank you for bringing your group to visit the 
Missouri Botanical Garden.  In order to ensure the best possible experience for your passengers, students, and 
drivers, we ask that you follow the drop-off and pick-up procedures detailed below.  As before, than you for 
choosing the Garden! 

Pick-up 
Proceed straight on DeTonty Street to Thurman 
Avenue. 
Turn right onto Thurman Avenue and travel one block 
to Shaw Boulevard. 
Turn right onto Shaw Boulevard, cross Tower Grove 
Avenue 
Turn left into the main Garden entrance and follow the 
directions for passenger drop-off. 

1 

2 

3 

4 

4344 Shaw Boulevard ·  Saint Louis, MO  63110 
(314) 577-9400 ·  www.mobot.org 
Tourism: (314) 577-0275 ·  Education: (314) 577-5140 

BUS PARKING AT THE MISSOURI BOTANICAL GARDEN (please give a copy to all bus drivers)  
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DRIVING DIRECTIONS 

The Missouri Botanical Garden is easily accessible from the major highways in the area. 
 
From I-44, exit at Vandeventer south.   
Turn left onto Shaw 
 
From I-64/40, exit at Kingshighway south.   
Turn left onto Vandeventer.   
Turn Right onto Shaw and proceed to 4344 Shaw. 
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Dale Chihuly is most frequently lauded for revolutionizing the Studio Glass movement, by expanding its 
original premise of the solitary artist working in a studio environment to encompass the notion of 
collaborative teams and a division of labor within the creative process. However, Chihuly’s contribution 
extends well beyond the boundaries of both this movement and even the field of glass: his achievements have 
influenced contemporary art in general. Chihuly’s practice of using teams has led to the development of 
complex, multipart sculptures of dramatic beauty that place him in the leadership role of moving blown glass 
out of the confines of the small, precious object and into the realm of large-scale contemporary sculpture. In 
fact, Chihuly deserves credit for establishing the blown-glass form as an accepted vehicle for installation and 
environmental art, beginning in the late twentieth century and continuing today. 

A prodigiously prolific artist whose work balances content with an investigation of the material's properties of 
translucency and transparency, Chihuly began working with glass at a time when reverence for the medium 
and for technique was paramount. A student of interior design and architecture in the early 1960s, by 1965 he 
had become captivated by the process of glassblowing. He enrolled in the University of Wisconsin's hot glass 
program, the first of its kind in the United States, established by Studio Glass movement founder Harvey K. 
Littleton. After receiving a degree in sculpture, Chihuly was admitted to the ceramics program at the Rhode 
Island School of Design, only to establish its renowned glass program, turning out a generation of recognized 
artists. 

Influenced by an environment that fostered the blurring of boundaries separating all the arts; as early as 1967 
Chihuly was using neon, argon, and blown-glass forms to create room-sized installations of organic, 
freestanding, plantlike imagery. He brought this interdisciplinary approach to the arts to the legendary Pilchuck 
School in Stanwood, Washington, which he co founded in 1971 and served as its first artistic director until 
1989. Under Chihuly's guidance, Pilchuck has become a gathering place for international artists with diverse 
backgrounds.  His studios, which include an old racing -shell factory in Seattle called The Boathouse and now 
buildings in the Ballard section of the city and in Tacoma, Washington, have become a mecca for artists, 
collectors, and museum professionals involved in all media. 

Stylistically during the past forty years, Chihuly's sculptures in glass have explored color, line, and assemblage. 
Although his work ranges from the single vessel to indoor/outdoor site -specific installations, he is best known 
for his multipart blown compositions. These works fall into the categories of mini environments designed for 
the tabletop and large, often serialized forms displayed in groupings on pedestals or attached to specially 
engineered structures that dominate large exterior or interior spaces. 

Chihuly and his teams have created a wide vocabulary of blown forms, revisiting and refining earlier shapes 
while at the same time creating exciting new elements, such as his recent Fiori, all of which demonstrate 
mastery and understanding of glassblowing techniques. Earlier forms, such as the Baskets, Seaforms, Ikebana, 
Venetians, and Chandeliers from the late 1970s through the 1990s, continue to reappear with fresh variations 
and within new contexts.  

Since the early 1980s, all of Chihuly’s work has been marked by intense, vibrant color and by subtle linear 
decoration. At first he achieved patterns by fusing into the surface of his vessels “drawings” composed of 

by Davira S. Taragin, Director of Exhibitions and Programs at Racine Art Museum 
Adapted from the exhibition catalogue Dale Chihuly 2002, Grounds for Sculpture, Hamilton, New Jersey 

Who is Dale Chihuly? 



9  Who is Dale Chihuly?  

prearranged glass threads; he then had his forms blown in optic molds, 
which created ribbed motifs. He also explored in the Macchia series bold, 
colorful lip wraps that contrasted sharply with the brilliant colors of his 
vessels. Finally, beginning with the Venetians of the early 1990s, elongated, 
linear blown forms, a product of the glassblowing process, have become 
part of his vocabulary, resulting in highly baroque, writhing elements. 

Chihuly’s work is strongly autobiographical. His fascination with abstracted 
flower forms, reminiscent for him of his mother's garden in Tacoma, has 
been discussed in depth in the literature. Likewise, series such as his 
Seaforms, Niijima Floats, and even the Chandeliers allude to his childhood in 
Tacoma, marked by his love of the sea and his recognition of its 
importance to the economy of the Pacific Northwest. Even in the few 
instances in which the artist has chosen to respond to earlier historical 
decorative arts forms, the imagery has personal significance. The Basket 
series, for instance, developed out of the woven Northwest Coast 
Indian baskets that Chihuly saw in 1977 with his friend the sculptor Italo 
Scanga and with the sculptor James Carpenter at the Tacoma Historical 
Society.  

Over the years the artist has created a number of memorable 
installation exhibitions, including Chihuly Over Venice (1995–96), Chihuly 
in the Light of Jerusalem 2000 at the Tower of David Museum of the 
History of Jerusalem (2000), Chihuly in the Park: A Garden of Glass at 
Chicago's Garfield Park Conservatory (2001–2), the Chihuly Bridge of 
Glass in Tacoma (2002), and Mille Fiori at the Tacoma Art Museum 
(2003). These installations confirm the artist’s sensitivity to architectural 
context and his interest in the interplay of natural light on the glass that 
exploits its translucency and transparency. Recent situations have 
heightened this effect, since the buildings Chihuly has selected as sites 
for the works have themselves been of glass. 

While elements of the earlier installations allude to natural phenomena 
such as icicles and vegetation, gardens provide the dominant theme in 
Chihuly’s most recent ones. Sites that include Chicago’s Garfield Park 
Conservatory and the Franklin Park Conservatory in Columbus, Ohio, as well as future projects at the Atlanta 
Botanical Gardens and Kew Gardens, London, enable the artist to juxtapose monumental, organically shaped 
sculptural forms with beautiful landscaping, establishing a direct and immediate interaction between nature and 
art. Moreover, Chihuly’s most recent installations at the Tacoma Art Museum and at Marlborough Gallery, 
New York, reveal the artist’s progression toward a logical next direction: installations that are gardens 
themselves. In a sense, Chihuly has come full circle; now using his mature vocabulary, he captures in these 
installations the joie de vivre of the plantlike forms of his early neon environments. 

A dominant presence in the art world, Dale Chihuly and his work has long provoked considerable 
controversy as part of the art/craft debate. However, with exhibitions at such major museum venues as the 
Victoria and Albert in London (2001), there can be little doubt that his lasting contribution to art of our times 
is an established fact. 

Defining Principles of 
Dale Chihuly’s Work 

Teamwork is essential to the 
production of Chihuly’s glass and 
sculpture. 

Breaks boundaries by taking glass 
outdoors with large scale site-
specific exhibitions. 

Produces artwork in series 

Uses fire, gravity, heat and 
centrifugal force as his main tools to 
shape glass 

Pushes the limits of glass by applying 
new technical discoveries. 

Vibrant colors 

Influences: Organic forms, Native 
American Art 
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Cylinders (1975) 
“In 1974 we came up with a way to pull colored glass rods into long, thin threads. This 
allowed us to make drawings out of glass that we could then pick up onto the outside of 
a gather of glass. We knew right away that drawing on glass was a breakthrough 
idea...” - Chihuly  
 

Over the course of his career, Chihuly has produced four series based on the 
cylinder form: Blanket Cylinders (1975, 1976, 1984, 1995), Irish Cylinders 
Jerusalem Cylinders (1999), and Soft Cylinders (1988) 
 
Baskets (1977) 
Native American woven baskets, with their simple lines and soft, uneven forms 
were the inspiration for this early series.  Begun in 1977, the artist recognized 
that he could create new shapes and form s by accepting the effects of gravity.  
Delicate and asymmetrical, the Baskets are sometimes surrounded by glass 
threads wrapped around the outside, which provide color and texture.  The 
Basket series was the first where Chihuly used a “lip wrap”, a contrasting color to 
delineate the edge of the vessel. 
 

“I had seen some beautiful Indian baskets at the Washington State Historical Society, 
and I was struck by the grace of their slumped, sagging forms. I wanted to capture this 
in glass. The breakthrough for me was recognizing that heat and gravity were the tools 
to be used to make these forms.” - Chihuly  
 
Seaforms (1980) 
“The Seaforms seemed to come about by accident, as much of my work does—by 
chance. We were experimenting with some ribbed molds when I was doing the Basket 
series. By blowing the pieces into ribbed molds, it gave them more strength. It's sort of 
like corrugated cardboard—or actually, like sea shells themselves, which are very often 
ribbed. Then the Baskets started looking like sea forms, so I changed the name of the 
series to Seaforms, which suited me just fine in that I love to walk along the beach and 
go to the ocean. And glass itself, of course, is so much like water. If you let it go on its 
own, it almost ends up looking like something that came from the sea.” - Chihuly  
 
Macchia (1981) 
The Macchia series developed from the artist’s desire to explore different color 
combinations, eventually using all 300 colors of glass available.  Each work is 
speckled with color which comes from rolling the molten glass in smaller shards 
of colored glass during the blowing process.  Notice the interior and exteriors 
are different; they are separated by a layer of white opaque glass.  Macchias are 
often installed together on pedestals in groupings called “Macchia Forests”. 
 

Chihuly’s Artwork 

Blanket Cylinders, 1995  

Tabac Basket Set with Black 

Blue Appeal Seaform Set 
with Astral White Lip 

Wraps, 2003  

Pumpkin Macchia with 
Olive Lip Wrap, 1982  
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“I had called my friend Italo Scanga, because they were doing this catalog of my work 
and I said, "Italo, I've got to have a name for this new series, these brightly spotted 
pieces. I think I'm going to call them the Spotted series." (My mother was calling them 
the "Uglies.") He said, "No, that's a terrible name." And I said, "How do you say spotted 
in Italian?" He's from Italy and he said, "I can't remember. Let me go look it up and I'll 
call you back." He called me back and said "Macchia. Macchia, that's a great name." 
So I call it the "Macchia" series, which is 'spotted' in Italian. I still do some of the kind of 
transparent pieces, a holdover from the seaform shapes. Those Macchia pieces remind 
me of the sea, the deep sea, too.” - Chihuly  
 
Persians (1986) 
This series’ title hints at associations with ancient glass styles and reflects the 
fusion of East and West. Historically, Venice has shown an assimilation of Persian, 
Byzantine and eastern ideas. When Chihuly worked at the Venini factory in 
Venice, he became aware of these historical ties and stylistic influences in 
Venetian art. Persians, with their gently fluted edges, are delicate yet powerful, 
and their jewel-like colors and sensuous curving forms make them some of 
Chihuly’s most glorious works.  
 

“The Persians started out as a search for new forms. I set up Martin Blank and Robbie 
Miller in a corner of the hotshop at Pilchuck. I would make large pencil drawings for 
them with a couple of dozen small forms, and then I would put an X under the ones I 
wanted them to go for. Over the next year, we made more than 1,000 miniature 
experimental forms.” - Chihuly  
 
Venetians (1988) 
“Lino Tagliapietra and I decided to try to do something together. I began by designing a 
series that was a takeoff on Venetian Art Deco pieces from the 1920s. I was able to 
sketch them, and from these images Lino began to blow… 
We had a great time putting these together—always going further, pushing beyond 
what we had done in each previous piece. Handles changed to knots, prunts became 
claws, colors went from subtle to bright, and forms from symmetrical to asymmetrical.”  
- Chihuly  
 
Ikebana (1989) 
“I took my Venetians and added long-stemmed glass flowers and leaves, which evolved 
into my Ikebana series. I started calling them Ikebana partly because I had just been to 
Japan. The quintessential Ikebana would be a base piece with a long stem coming out of 
it, perhaps two or three stems. And it might be six feet high.”  -Chihuly 
 

Rose Madder Macchia with 
Yellow Lip Wrap, 1986 

Blue and Pink Persian with 
Bright Blue Lip Wrap, 1987 

Venetian 

Blarney Gilded Green 
Ikebana with Two  

Stems, 2000 
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Putti (1989) 
Putto is the Italian word for “little boy”.  Putti (poo’tee) is the plural form.  Putti 
figures are seen often in Renaissance and Baroque art as chubby winged 
creatures.  Today, we associate this character with Cupid, the Roman god of 
love.   
 

“I don't really quite remember how the Putti idea came. I was up at Pilchuck, and I 
conspired to get Pino Signoretto and Lino Tagliapietra to work together on the same 
piece—something that simply would never happen in Murano. So I made a design that 
Lino would blow, and Pino would make the Putti, and we would put them together… all 
these different ways that the Putti could look, sit, and play.”  - Chihuly  
 
Niijima Floats (1991) 
These large glass spheres reminded Chihuly of the fishing floats he used to find as 
a boy in the Pacific Northwest.  Niijimi is an island in Japan where there is a 
renowned glass center. 
 

“On the tiny island of Niijima, way out in Tokyo Bay (an overnight boat trip), Osamu 
and Yumiko Noda, former students at Pilchuck, created a glass school perched on a cliff 
looking out to sea. It was there in 1991 that I started my series NIIJIMA FLOATS-orbs, 
darkly colored, and amongst the largest free-blown forms ever. Named for both the 
island and the traditional Japanese fishing floats, my “floats” kept reminding me about 
the oceans and the oceans’ currents. So, after much discussion, we went back to Niijima 
in 1997 to experiment with forms-and the sea. Using the local glass made from beach 
sand, I made variants of the Japanese floats-in my bright colors, of course-and we 
installed them at the beach and all around the island. We even tried to put them out to 
sea. Not so easy, and, it turns out that there are literally millions of fishing floats still in 
the Pacific caught in the trade currents, going round and round. No wonder finding one 
on the beach is such good luck.”  - Chihuly  
 
Chandeliers (1992) 
Chihuly started his Chandelier series in 1992.  A feat of engineering to install, 
these Chandeliers can be up to 27 feet long, be comprised of more than 1300 
pieces of glass and weigh thousands of pounds!  Attached to an internal steel 
armature, each part is a striking work of art by itself, whether it is round and 
bulbous or long and curving.  Although a Chandelier is not lit from within, the 
pieces create an intricate composition of color and light.   
 

“What makes the Chandeliers work for me is the massing of color. If you take hundreds 
or thousands of blown pieces of one color, put them together, and then shoot light 
through them, now that’s going to be something to look at! When you hang it in space, 
it becomes mysterious, defying gravity, becoming something you have never seen 
before.” - Chihuly  
 

Gilded Putti with Cobalt 
Turquoise Leaves, 1995  

Niijima Floats, 2003 
Franklin Park Conservatory 

V&A Chandelier, 2001 
Victoria and Albert Museum 
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Towers 
After the Chihuly Over Venice project in 1995-1996, Chihuly realized he could 
make a completely new type of sculpture by turning his Chandeliers upside down!  
Constructed from hundred of pieces of glass attached to a steel base support, 
Towers allow Chihuly to install large dramatic sculptures in spaces that would not 
support the weight of a Chandelier.  Like the Chandeliers, a Tower’s glass pieces are 
many different lengths and shapes that project outward, creating vibrating waves 
of color and light.  
 

“The idea of a Tower just came from looking at one of my Chandeliers and imagining 
what it would look like upside down.”  - Chihuly 
 
Boats (1995) 
Chihuly first filled boats with glass in Nuutajärvi, Finland, during the Chihuly Over 
Venice project in 1995-1996. After several days of glassblowing, Chihuly and the 
team made temporary installations along the Nuutajoki, the river nearby. He 
often tossed glass into the river, letting it float downstream. Local kids in small 
wooden rowboats gathered them, and it was probably then that Chihuly saw the 
opportunity for a new type of installation. When the team found a partially 
submerged wooden rowboat, which was hauled out and emptied of mud and 
debris, Chihuly filled it to overflowing with glass. He has continued to revisit the 
"Boat" idea ever since. 
 
Reeds (1995) 
To make the Reeds, one glassblower holds the gather of glass on the blowpipe, 
climbs into a mechanical lift, and blows into the glass while another person on the 
ground pulls it from below. Some are longer than 10 feet! 
 

“In Finland we started making these long, cylindrical pieces that looked like spears. This 
was an exciting new form. It was the first time we ever made anything like that. 
Sometimes I call them spears and sometimes I call them reeds. They can be taken 
anywhere—they can go outside. They are very strong pieces, and they are very 
dramatic.” - Chihuly 
  
Herons 
Herons, shaped like wading birds, evolved from Chihuly’s experimentation with 
blowing different shapes and using new techniques in Finland.  After making the 
Reeds, he continued to push his team to try new things with the elongated tube 
form.  After many days, they made pieces that looked to them like Herons, which 
are wading birds found along shorelines and lakes.  Chihuly often names his glass 
parts after words he uses with his glass blowers as they attempt to describe the 
shapes they created through experimentation. 
 

Citron Green and Red Tower, 
1998  -  Fairchild Tropical 

Botanic Garden 

Carnival Boat, 2005 
Fairchild Tropical Botanic 

Garden 

Blue Herons, 2005 
Royal Botanic Gardens, Kew 

Desert House Red Reeds, 
2001  -  Garfield Park 

Conservatory 



14 educator’s guide  ·  glass in the garden: C H I H U L Y at the MISSOURI BOTANICAL GARDEN 

Brilliant Pink Fruit Pavilion 
Tumbleweed, 2005 

Walla Wallas, 1996 
Seattle, WA 

Chihuly Bridge of Glass, 
Crystal Towers, 2002 

Tacoma, WA 

Polyvitro crystals  
Made from a polyurethane material, the Polyvitro Crystals are large and 
hollow.  The lighter material allows greater scale, as seen in the Glass in the 
Garden installation in the Latzer Fountain. Chihuly first used Polyvitro Crystals in 
the Crystal Mountain, a sculpture created for the Chihuly exhibition in the Light of 
Jerusalem 2000. The Crystal Tower elements are raw, brutal forms, monumental 
and bold, that appear as if cut from mountain peaks or taken from frozen alpine 
lakes. 
 

"The crystals are hollow and glacial blue in color. As with glass, it is really light that 
makes the Polyvitro crystals come alive."   - Chihuly 
 
 
Neon Tumbleweeds 
Chihuly worked with neon early in his career. He first made tumbleweeds in 
1993 and in 2005 began working with this form again. 

“After remaking 20,000 POUNDS OF ICE AND NEON for the opening at the Seattle 
Art Museum, I decided to experiment. Thinking about making a neon “drawing” in the 
ice, where else do you turn but to an ice rink. So, I approached my hometown rink at 
the Tacoma Dome for permission to run the test, and permission was granted. 
However, the local newspaper heard about it and editorialized that my “experiment” 
should be open to the public, and so finally it was. Open to the public, yes; an 
experiment, no. After all, I could not fail the folks of my hometown.  

We created a spectacle of one hundred thousand pounds of ice in three-hundred-pound 
blocks with neon of all colors frozen inside, complemented with seven neon 
tumbleweeds, and an ice-skater to top it all off. Thirty-three thousand people came 
through that weekend, lots of families came back three or four times, and it made me 
realize just how interested people-everyday people-are in seeing art and how very much 
it can mean to children.” - Chihuly 
  
Walla Walla Onions 
These glass pieces with pointed tips resemble their namesake, the famous sweet 
onions of eastern Washington State. 
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A Brief  History of  Glass 
THE BEGINNINGS Archeological findings indicate that Stone Age man used 
naturally formed glass in his everyday activities.  Obsidian (from volcanic origins) 
and tektite (from meteoric origins) were used for cutting, cleaning animal skins, as 
weapon points, etc. 

Pliny, the ancient Roman historian, recorded that man became aware of produced 
glass probably about 5000 BC in Syria.   This glass resulted from the building of 
very hot fires on nitrate surfaces and the heat from the fire eventually melting the 
nitrate into a primitive glass substance. 

3500 BC: Glass beads seem to be the first objects made from glass around 3500 
BC in Egypt and Mesopotamia.  At the same time glass was being used as a glaze on ceramic ware. 

1700 BC: Around 1700 BC the first hollow glass forms were made; although the actual process is not 
known for certain.                             

1500 BC: About this time Egyptian glassmakers made hollow glass forms by dipping a core mould made 
from compacted sand into molten glass which coated the mould. The outside was smoothed out while the 
glass was still molten.  The sand core was removed after the glass had cooled.   Pharaoh Tuthmosis III 
(1504-1450 BC) brought glassmakers to Egypt as prisoners from conquered lands and had them make 
glassware some of which bore his name.   

650 BC: Little changed in the making of glassware but clay tablets written about 650 
BC and found in the library of the Assyrian King Ashurbanipal recorded instructions 
for making glass. 

25 BC: About 25 BC a major breakthrough in glass production, glass blowing, was 
introduced by Syrian craftsmen.  The process of glass blowing involves placing glob of 
molten glass on the end of a metal tube through which the glass maker would blow 
and produce a hollow form with his breath.  The Romans took the process farther by 
blowing the glass into moulds.                                       

100 AD: About this time clear glass for windows is first made, although it was a far way from what we 
expect in clear glass.  Often their “clear” glass was more translucent than clear and had many imperfections.  
At this time Alexandria and Koln in the Rhineland were the major 
production areas for glass.   

1000: Potash from burnt trees was replaced in many areas for soda as the 
main ingredient. This made glass ingredients more readily available and 
spurned the production of glass in many areas. 

1100: Glass sheets became more available through the process of blowing 
glass forms and then flattening them.  These pieces of flat glass were limited 
in size so they were joined together using lead strips. Glass windows though 
were very expensive and you would most likely find them in palaces and 
churches.  Stained (colored) glass came to its peak at this time and many 
magnificent examples can be found in cathedrals built during this time.
            

Glass Broach Carthage, 
4BC, 1.5” 

Roman Glass, 
10BC 

Stained Glass 
Window, 12C 

A Brief History of Glass 
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1271: Venice, as a major trading center at this time, gathered many of the skills, 
techniques and materials about glass making.  It became a major producer of glass, but, 
because of the frequency of fires from the numerous glass furnaces, the government 
ordered the glassmakers to the island of Murano which is still famous for its quality glass 
production today. 

1400: Murano started using quartz sand and potash to create a purer and clearer glass. 

1674: George Ravensdcroft substituted lead oxide for some of the potash in glass and 
produced a brilliant and highly reflective glass called lead crystal.  This glass was also well 
suited for deep cutting and engraving.    

1688: France discovers the process of pouring molten glass on to special tables to produce a uniform thin 
piece of glass which after polishing made for a better quality plate (flat) glass.  
They also coated some of the glass with a low temperature metal and produced 
mirrors.  

1875: Otto Schott and Ernst Abbe use scientific methods to study the effects of 
various chemicals in glass and produce a superior optical and thermal glass.  
Along with Carl Zeiss they develop a leading firm in producing quality optics that 
still exists today. 

About the same time Michael Owens invents an automatic bottle blowing 
machine and along with E.D.L. Libby revolutionizes the mass production of glass 
containers.  

Decorative art glass became popular about this time with famous names like Tiffany and Stueben producing 
creative and decorative tableware and sculpture. 

1910: Safety glass, found in all cars today, is introduced.  By sandwiching a clear plastic between two layers 
of glass, the glass might crack but will not shatter making glass a lot safer.  

1915: Emil Bicheroux of Belgium invents the process of pouring molten glass directly onto metal rollers that 
press the glass into more even plate glass which requires less polishing.  

1928: Pittsburg Plate Glass Company further refines plate glass production that is 
still in use today. 

1959: Pilkerson Brothers Limited of England invents the float process for producing 
plate glass.  Molten glass is poured over a surface of molten tin.  The glass 
spreads and flattens with a brilliant surface.  

By this time little hand blown glass was produced outside of large factories 
because of the cost.  Harvey Littleton and Dominic Labino developed a furnace and a glass formula that 
would greatly reduced costs and therefore could be used in smaller studios.  Artists quickly grabbed up the 
potential of private studio glass production and modern art glass quickly blossomed.                 

TODAY: Glass today is not finished evolving.  Computer control, special coatings, refractory glass, micro-
electronics, and creative innovations promise all kinds of potential for glass and the future.   

 

 Murano Glass, 
20C 

 Tiffany Glass, 
20C 

 Frank Lloyd Wright 
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Science of  Glass 

What is Glass? 
Glass is typically made from three types of materials: formers, fluxes and stabilizers. Formers are the main 
ingredient, making up the largest portion of the mixture. The silica found in sand or quartz is the most 
common former. Fluxes lower the temperature at which the Former will melt. Soda ash (sodium 
carbonate) and potash (potassium carbonate) are the common fluxes. Stabilizers combine with the 
formers and fluxes to keep the finished glass from crumbling or falling apart. Calcium carbonate (lime) is the 
most frequently used stabilizer. 

These three ingredients are mixed together in a tank and heated at high temperature (around 2300°
Fahrenheit until the mixture reaches the consistency of honey). This mixture is called a batch. At this point, 
the molten glass can be cast, blown or shaped. 

Batch of Glass = Former (sand) + Flux (ash) + Stabilizer (lime) + Heat (2100-2300°F) 

Liquid or solid? 
Glass is a unique substance. It is a homogeneous material with a random, non-crystalline (liquid-like) 
molecular structure. When it is cool, it is hard, yet breakable because it does not have the crystalline 
molecular structure required for a solid. Glass is categorized as the fourth state of matter. This vitreous or 
“glassy state” combines the rigidity of crystals with the random molecular structure of liquids. In other 
words, cooled glass is rigid like a solid but its random atomic structure is characteristic of a liquid. 
 

Glasses also differ from crystalline solids in that they do not have distinct melting points. Since the bonds in 
glass are irregular, they break over a range of temperatures when it is heated. As the bonds break, the glass 
becomes more viscous (liquid) and workable. Working Point is the level of viscosity at which the glass is 
suitable for shaping and forming. 

Properties of Glass 
• Mechanical-Glass is strong and hard but elastic. 

• Chemcial-It is corrosion resistant, meaning that it is affected by few chemcicals and resists most acids. 

• Thermal-Modified glass can withstand intense heat or cold, as well as sudden temperature changes. It 
also absorbs heat and retains it rather than conduct it. 

• Optical-It can reflect, bend, transmit and absorb light. 

• Electrical-Glass strongly resists electric current (insulating) and it stores electricity efficiently. 

How is glass colored? 
The basic process described above produces clear glass. To make colored glass, metal oxides must be added 
to the batch. The following oxides produce the following colors: 

Copper.......................................Turquoise  Cobalt.........................................Blue 

Manganese..................................Purple   Cadmium & Gold......................Ruby Red 

Chrome......................................Green   Uranium.....................................Yellow 

from the Kalamazoo Institute of Arts, Chihuly in Kalamzoo—A Resource Guide for Educators 
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The Ingredients 
Although there are many variations in the formula, all glass is basically 
composed of the same ingredients.  Silica is the main glass element, a fluxing 
agent is used to lower the melting point of the silica, and (if desired) a coloring 
metallic oxide is added.  White sand is most commonly used as a source for 
silica because of its abundance and relative low cost.  The fluxing agents are 
usually lead, borax, pearlash, or soda.  All kinds of metallic oxides have been 
used to create colored glass. Iron oxide tends to change glass to a greenish hue; manganese causes a clear 
or (if more is added) purple tint; cobalt creates a blue color; copper or gold a red; silver a yellow; and tin a 
white colored glass.  These three elements of glass- silica, a fluxing agent and a metal oxide- need to be in a 
powder form before they are mixed and placed into a calcining furnace.  In this furnace they are heated, 
mixed and purified for five to six hours.  The resulting mixture is called a batch and is heated to 2,150°F.  
Batches may be made in amounts as small as a few pounds or weighing hundreds of 
pounds.  When the glass is at the right stage it is ready for the craftsman. 

The Process 
There are many techniques that can be used to make glass.  With the currently available 
technology, many types of glass- such as plate (flat) glass, everyday glassware, and glass 
jars- are mass produced by machines.  Many of these items are never touched by human 

hands.  Glassblowing, however, is still done by hand. 

In glassblowing the process of creating a piece of glassware or glass 
sculpture is controlled by the artist using various techniques and 
tools.  The glassblower first picks up a gather of glass on the end of 
his metal blowpipe.  With the gather of glass on the end of the 
blowpipe the glassblower blows in the opposite end of the tube and forms a bubble of air 
in the gather.  The craftsman turns the blowpipe while blowing to help keep the 
developing form symmetrical.  If the glass becomes too cool to work with the piece is 
reheated in another furnace called a gloryhole.  The glass can also be reheated using a 
blowtorch.  The glassblower continues to blow on the pipe as he or she fully develops 
the form of the piece. 

A variety of tools and processes can be used in the development of blown glass.  
Marvering is the process of rounding and evening out the form using a marvering 
table or paddles.  When the lip or open end of the piece needs to be developed, the 
glass is transferred to a pontil rod.  This tool is attached to the bottom of the glass 
which is then removed from the blowpipe.  Now the lip is free to be shaped and 
decorated.  Tools such as shears, pliers and forceps can be used to cut, bend, and 
stretch the glass as needed.  A rim, foot, handle, spout, etc. can be fused onto the 
main piece using other glass pieces.  Decoration can be added with the use of other 
glass forms, glass rods, and glass chips (jimmies).  When the creation is completed, 
it needs to cool slowly to avoid thermal shock.  This is done in an annealing furnace; initially set at 900°F 
this furnace will slowly cool the glass over a 12 hour period. 

provided by George Gasparich 

 Blowing Glass 

Gloryhole 

Mavering 

 Lip Work 

The Art of  Glassblowing 
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Exploring Chihuly’s Creative Process 
provided by Gina Wischmeyer and Nancy Klepper 

Pre-visit Activities 
Dale Chihuly has said that his drawings have to do with releasing energy.  
He draws with broad, free gestures to capture the essence of his thoughts.   

Step 1: Explore shapes with fluidity. Have your students select a simple 
shape or form that appeals to them.  Then have them quickly draw as many 
versions of that object as possible within three minutes in their sketchbook.  
They should concentrate on rendering fluid shapes without details.   At the 
end of the three minutes, have each student select one of their images to take 
to the next step. 

Step 2: Reflect on the process.  Provide students with the following 
journaling prompts: Was it new or uncomfortable for you? What did you 
notice as you made more and more drawings?  How did they change?  How 
did you change?  What intrigued you about the shape?  How did it change as 
you continued to draw it?    

Step 3: Explore Color. Chihuly’s delight in exploring color has also become 
an important aspect of his work.  His early pieces were usually a single color, 
but in 1981, he said he experienced this “sudden desire to use every one of 
the 300 colors available to glassblowers.”  Since then his work is characterized 
by bold, exuberant use of colors.  A single piece may contain a dozen colors.   

He began by experimenting with contrasting interior and exterior colors, 
edging, striping and spotting with still more colors.  Once, on a long train ride, 
he filled an entire album with thousands of painted color samples he mixed 
from a set of watercolors.   

Encourage your students to use what they learned about creating fluid shapes 
and have them use several pages of their sketchbook to explore and 
experiment with colors in new and unexpected combinations. 

Step 4:  Reflect on the process. Provide students with the following 
journaling prompts: What discoveries did you make in using colors?  How did 
your renderings change with the different color combinations?  Which do you 
like best – and why? 

Post -Visit 
Chihuly has said:  “I want my work to appear like it came from nature – so 
that if someone found it on a beach or in the forest, they might think it 
belonged there.”   Ask your students to select a favorite individual piece or installation from the exhibit and write 
about it.  What made it memorable for them?  Was it the surprise and delight of the placement?  Was it the 
juxtaposition of form, color and pattern?  Did it make them look at the natural world in a new way? 

Educational Activities 

“Drawing is a fluid process, as 
glassblowing is a fluid process.” 

- Chihuly 

Objectives 
1.  Use a sketchbook to explore 

Dale Chihuly’s creative 
process.  Chihuly 
encompasses each of these 
concepts as he works: 
  Experimentation 

  Working in a series, and 
letting the series evolve 

  Sharing ideas and soliciting 
feedback to spark more 
creative ideas 

  Encouraging adventurous use 
of color 

  Teamwork  

2.   To deepen student’s 
appreciation of the works 
they will encounter at the 
Glass in the Garden exhibit. 

Materials needed 
  Sketchbook or unlined 

journal with hard cover, so 
that it can be used while 
visiting the exhibit. 

  Pen or pencil for drawings 
and writing. 

  Colored pencils, markers, 
watercolors or paints in a 
wide variety of colors. 

Dale Chihuly, 1998 
The Boathouse Deck, Seattle WA 
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Creating Your Own “Chihuly Ceiling”  
provided by George Gasparich 

Chihuly’s ceilings consist of hundreds, sometimes thousands, of individual 
glass pieces resting on ceiling or suspended overhead.  The Fiori di Como at 
the Bellagio Resort in Las Vegas has over 2,000 hand blown glass pieces.  
The installation weighs some 40,000 pounds and is suspended across the 
seventy-by-twenty-foot ceiling. Lights from above project through the art 
glass and throw shadows and colored light onto the floor, walls, and 
observer. 

The Seaform Pavilion in Tacoma, WA is made of 2,364 objects from 
Chihuly's Seaform and Persian series. Placed on top of a fifty-by-twenty-foot 
plate-glass ceiling, the forms are suspended in midair and make dramatic 
use of natural light.  

Creating Your Own 
Although on a smaller scale and using different materials your students 
should be able to experience the design, creativity and artistry involved in 
one of Dale Chihuly’s ceilings.  The basic project involves creating a 
“stained glass” effect of overlapping tissue paper shapes glued onto a 
transparent surface.  Light shining through the “ceiling” will resemble the 
effect of a Chihuly ceiling. 

Instructions 
1. Let students research, study, discuss and make some decisions about 

Dale Chihuly’s choice of forms that he uses in his ceilings.  Stress how 
many of his forms relate to sea or organic forms. 

2. Discussions should involve ideas about color choices, transparency, 
composition, etc. 

3. Make preliminary drawings of the shapes they might use in their 
“ceiling”.  Transfer their designs directly to the tissue paper, or better 
yet, transfer the designs to a heavier paper in which the tissue paper will 
be sandwiched.  Tissue paper is easier to cut with scissors if it is placed 
between two layers of a stiffer paper.  Make sure they consider the size 
of their piece of glass and of their shapes so they are not too big. 

4. When the students have enough shapes to work with, let them play 
around with the composition on the glass.  Don’t rush the gluing 
process; at this stage composition is most important. 

5. When a great composition is achieved (not just a good one) begin gluing 
the pieces of tissue paper down layer by layer.  White glue watered 
down 50% with water will work or you can use acrylic medium. Let dry. 

6. Place the glass back into the frame and secure.  Using screw eyes on the 
back either hang the frame in front of a bright window or hang it 
horizontally under a ceiling light. 

Follow up with a discussion about designing, transparency, the affect, 
creativity, aesthetics, etc. 

Fiori di Como, 1998 
Bellagio Resort, Las Vegas 

Chihuly Bridge of Glass, Seaform 
Pavilion, 2002 - Tacoma, WA 

Materials 
1. Old picture frames (or new) 

with the glass, or Plexiglas, or 
actual windows. 

2. Tissue paper or similar 
translucent paper in a variety 
of colors. 

3. Scissors to cut the paper. 

4. White glue (watered down 
50/50 with water) or acrylic 
medium. 

5. Hanging materials to hang the 
frames either flat from the 
ceiling or vertically over a 
window. 
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Chandeliers and Towers 
provided by George Gasparich 

Dale Chihuly started making Chandeliers in 1992 for an exhibition at the 
Seattle Art Museum.  The Chandeliers have evolved over the years and may 
now include thousands of pieces joined together.  Chihuly realized that if 
he turned the Chandeliers over he would be able to stand the sculpture up 
rather than hang it from a ceiling. These floor based forms he called 
Towers.  

Chandeliers and Towers are built upon a very elaborate steel armature upon 
which the glass forms are attached.  His tallest Tower so far is 55 feet high.  
His Towers and Chandeliers can weigh thousands of pounds. 

Creating Your Own 
If you are looking for a large scale group project, this has great potential.  
The materials for this project are easy to come by and are relatively cheap.  
Size is only limited by the student’s decision since the weight of the 
sculpture is quite low.  

Instructions 
1. Let students research, study, discuss and make some decisions about 

size, color, forms, armature materials, attaching techniques, etc. about 
their sculpture.  Should preliminary drawings be made? 

2. Stretch the balloons several times to make them easier to blow up, 
especially the animal balloons.  Let a small amount of air out of the 
balloon before tying the end off. 

3. Attach string or what other device you might use to each balloon in 

4. preparation to attach them to the armature. 

5. Attach the balloons to the armature.  Have the students study, discuss 
and make decisions as the major form starts evolving from the smaller 
forms. 

6. Hang or place the sculpture in an area where it can be viewed easily 
form all angles. 

Class discussions can involve ideas or opinions about their decisions, team 
work, Chihuly’s influence, their creative contributions, etc. 

Educational Activities  

“The idea of a Tower just came from looking at one of my Chandeliers 
and imagining what it would look like upside down.”  

- Chihuly 

Blue Tower, 1999 
Tower of David, Museum of the 

History of Jerusalem - 2000 

Materials 
1. Balloons: animal shaped, 

gourd shaped, and round 
shaped balloons can be 
interesting.  Variety and 
quality are important.  Spend 
a little more for the better 
quality balloons; the cheaper 
ones pop quite easily. 

2. An armature.  This can be as 
simple as plastic plumbing 
pipe, a wooden pole attached 
to a base or hung from the 
ceiling, or even an old hat 
tree.  The armature could be 
quite elaborate with extra 
arms for a more complex 
structure.  We’re artists, be 
creative! 

3. Material to hang the balloons 
on the armature.  String, 
rubber bands, tape, etc. 
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Sugar Solution Crystals (Rock Candy) 
Recipe Source: www.exploratorium.edu/cooking/candy/recipe-rockcandy.html 
© The Exploratorium, www.exploratorium.edu  

You too can turn a liquid mixture into a solid and create a Chihuly-like 
crystals by combining a few simple ingredients with your students.  

1.  Heat the water in the saucepan over medium-high heat until it 
comes to a boil.  

2.  Completely dissolve the sugar in the boiling water, stirring 
continuously with the wooden spoon until the solution grows clear 
and it reaches a rolling boil. 

3.  Remove the solution from the heat (add food coloring if desired), 
and then carefully pour it into the jar. Cover the jar with a small 
piece of waxed paper. 

4. Tie the weight to one end of the string, and then tie the other end 
to the middle of the pencil. The string should be about two-thirds 
as long as the jar is deep. Dip the string into the sugar solution, 
remove it, lay it on a piece of waxed paper, straighten it out, and let 
it dry for a few days. 

Why does the string need to be soaked and then dried? The 
string will provide the surface on which the crystals will grow. As 
water evaporates from the string, small crystals of sugar will encrust 
the string. These tiny seed crystals provide starting points for larger 
crystals. Future growth will be concentrated around these points. 

 5.  Gently suspend the prepared string in the solution and let sit at 
room temperature, undisturbed, for several days. You can check 
each day to see how much your crystals have grown. It’s tempting, 
but don’t touch the jar until the experiment is finished—it usually 
takes about seven days. 

What makes the crystals grow? Two different methods will 
contribute to the growth of the crystals on the string. You have created a 
supersaturated solution by first heating a saturated sugar solution (a solution 
in which no more sugar can dissolve at a particular temperature) and then allowing it to cool. A 
supersaturated solution is unstable—it contains more solute (in this case, sugar) than can stay in a 
liquid form—so the sugar will come out of solution, forming what's called a precipitate. This 
method is called precipitation. 

The other is evaporation—as time passes, the water will evaporate slowly from the solution. As 
the water evaporates, the solution becomes more saturated and sugar molecules will continue to 
come out of the solution and collect on the seed crystals on the string. The rock candy crystals 
grow molecule by molecule. Your finished rock candy will be made up of about a quadrillion 
(1,000,000,000,000,000) molecules attached to the string. 

6.  At the end of the week, the crystals on your string should be clearly defined, with sharp right angles and 
smooth faces of various sizes. In the field of crystallography, these are called monoclinic crystals. Their shape 
is determined by the way the individual sugar molecules fit together, which is similar to the way the shape of 
a pile of oranges is determined by the shape of the individual oranges and the way they stack together. 

Materials 
•  4 cups sugar 

•  2 cups water 

•  Medium saucepan 

•  Wooden spoon 

•  Candy thermometer 

•  Small, clean glass jar 

•  measuring cup 

•  Cotton string 

•  Weight to hang on the string 
(screw or galvanized washer) 

•  Wax paper 

•  Pencil (to suspend string in jar) 

Try adding food coloring to the 
syrupy mixtures to experiment with 
a variety of colors. 

Polyvitro Crystal Tower 
Missouri Botanical Garden, 2006  
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Reduce, Reuse, Recycle... 
 provided by Gina Wischmeyer and Nancy Klepper 

Dale Chihuly reuses individual pieces from some of his installations and 
restructures them into new pieces for new exhibitions. You too can reuse 
and recycle items found around your home or school.   

Did you know glass is a renewable resource and it should be recycled!  
This takes lots of teamwork – between communities, waste management 
companies, and consumers.   

Why not find out about your school and community recycling programs?  If 
you don’t have one, why not start one?   

A recycling project is natural cross-disciplinary project.  The following are 
some potential disciplines employed by a school recycling program. 

Reading and research 

Science –  learning about the ‘life cycle’ of glass, from creation to 
 reuse and recycling 

Math –  quantitatively analyze results of the project, create charts 
 and graphs 

Social Studies –  discovering community resources by visiting a 
  local recycling center 

Public Speaking –  visiting other classrooms to introduce and  
  promote the program 

Art – posters, flyers, decorating recycling bins 

Dale Chihuly likes to use the team approach in problem solving and 
creating artwork.  This Team Chihuly approach can be used for any class 
project: 

•  Generate lots of ideas (Brainstorming) 

•  Share the ideas and get feedback (Creative problem solving) 

•  Divide up tasks and responsibilities, but work together and continue to 
problem solve as you go along. (Executing the plan) 

Visit the EarthWays Center online at www.earthwayscenter.org to learn 
more about local recycling information or to take part in Leadership in 
Environmental Action Projects (LEAP).  LEAP is a 5-12th grade 
student action program that reduces, reuses and recycles trash from 
schools and communities and to inform people about local solid waste and 
resource issues. LEAP uses student/community partnerships and 
cooperative learning to achieve these goals.  

Glass Facts 

Glass never wears out-it can be 
recycled forever. 

In the U.S., only about 22% of all 
glass beverage containers are 
recycled. 

About 5 billion glass bottles and 
jars of all kinds are recycled each 
year in the United States. That 
represents about 2.5 billion 
pounds of glass that won't end 
up in a landfill. 

We save over a ton of resources 
for every ton of glass recycled—
1,330 lbs. of sand, 433 lbs. of 
soda ash, 433 lbs. of limestone 
and 151 lbs. of feldspar. 

Recycling 1 ton of glass saves the 
equivalent in energy of 10 gallons 
of oil. 

Recycling a glass bottle saves 
enough energy to light a 100-
watt bulb for four hours. 

Most bottles and jars contain at 
least 25% recycled glass.  

About 75% of the United State's 
glass is used for packaging. 

If all the glass bottles and jars 
collected through recycling in the 
U.S. in 1994 were laid end to 
end, they'd reach the moon and 
half way back to earth. 

Before recycled glass is shipped 
to manufacturers, it is crushed so 
it will take up less space.  The 
crushed glass is called "cullet." 

Glass makes up about 8% of 
America's municipal waste. 

 
Visit www.earth911.org to learn 
all about recycling in your area, 
including the location of nearby 
recycling centers. 
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Glass and Art Websites 

www.chihuly.com — All you want to know about Dale Chihuly and his artwork with images of his 
installations, individual pieces, drawings, and team work in the studio  

www.stlglass.com — Third Degree Glass Factory has a 45second clip showing demonstration of 
glass making 

www.cmog/education/edglass — The Corning Museum of Glass has downloadable resources 

www.rbgkew.org.uk/chihuly — Time lapse of the installation of “SUN” 

www.childrensmuseum.org — The Children’s Museum of Indianapolis, online you will find how 
glass is blown, games and the creative process 

www.Greenmuseum.org — A listing of environmental artists with illustrations and articles on this 
online museum of environmental art 

www.laumeier.com — An outdoor sculpture museum 

www.exploratorium.edu/cooking/candy/kitchenlab.html — A website on the science of 
making candy, they have information on fudge and rock candy’s microcrystal structure that 
closely resembles that of glass 

 

Glass as Art: Places to Visit 

St. Louis is famous for its great variety of stained glass.  Below are some highlights: 

Congregation Shaare Emeth in Ladue has windows created by Dale Chihuly– his first architectural 
commission for a public space.  (569-0010) 

St. Louis Cathedral Basilica and its Mosaic Museum to view the largest mosaic collection in the 
world created by 20 different artists and covering 83,000 square feet. 

St. Marks Episcopal Church (832-3588) on Clifton with its Art Deco-style windows designed by 
Robert Harmon 

Union Station’s remarkable Tiffany-style windows and the Whispering Wall. 

Second Presbyterian Church (367-0367), in the Central West End, has 11 Tiffany windows 

St. Louis Art Museum has examples of Chihuly glass as well as a Tiffany Exhibit until October 29. 

 

Resources 
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Recycling Websites 

www.earthwayscenter.org — Home of the EarthWays Center, a division of the Missouri 
Botanical Garden that promotes sustainable living and resource use in the greater St. 
Louis region and beyond.  

www.eia.doe.gov/kids/energyfacts/saving/recycling/solidwaste/paperandglass.html — 
This website has information on glass and paper recycling, games and class activities 

www.glassforever.co.uk — Interactive activities for students while they learn the benefits of 
recycling glass as well as a fully integrative curriculum of recycling glass 

www.stlouis.missouri.org/citygov/recycle/recyedprograms — This is the city of St. 
Louis’s Refuse Division Recycling Program site.  It contains information about visiting 
educational programs for Grades 1-12.  Of special interest is the Gobs of Glass 
program. 

www.resourcefulschools.org — This site from the Consolidated School Districts contains 
activities, lesson plans and resources for teachers. 

www.earth911.org — Provides information on recycling a variety of materials, includes 
activities for children and gives information about recycling in your zip code. 

www.gpi.org — The Glass Packaging Institute website is your one-stop-shop for glass 
information.  Offers some information on the recycling of glass 

 

Recycling Fieldtrips 

The EarthWays Center, a division of the Missouri Botanical Garden has tours, exhibits, school-based 
curriculum enhancing programs and materials.  Check out the LEAP Recycling Education Program. 

Your local recycling center and landfill may offer tours and information. 
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Annealing - The process of slowly cooling a completed object in an auxiliary part of the glass furnace, or in 
a separate furnace. This is an integral part of glassmaking because if a hot glass object is allowed to cool too 
quickly, it will be highly strained by the time it reaches room temperature; indeed, it may break as it cools. 
Highly strained glasses break easily if subjected to mechanical or thermal shock. 

Art Glass - (1) Several types of glass with newly developed surface textures, shaded colors, or casing, made 
in the United States from about 1870 and in Europe between about 1880 and 1900; (2) more generally, any 
ornamental glassware made since the mid-19th century. 

Bar - A single piece of glass formed by fusing several canes or rods. A bar can be cut into numerous slices, 
all with the same design, to be used as inlays or appliqués, or in making mosaic glass. 

Batch - The mixture of raw materials (often silica, soda or potash, and lime) that is melted in a pot or tank 
to make glass. Cullet is added to help the melting process. 

Battledore - A glassworker's tool in the form of a square wooden paddle with a handle. Battledores are 
used to smooth the bottoms of vessels and other objects. 

Blank - Any cooled glass object that requires further forming or decoration to be finished. 

Blobbing - The technique of decorating hot glass by dropping onto the surface blobs of molten glass, 
usually of a different color or colors. 

Blowpipe - An iron or steel tube, usually about five feet long, for blowing glass. Blowpipes have a 
mouthpiece at one end and are usually fitted at the other end with a metal ring that helps to retain a gather. 

Borsella - A tong like tool used for shaping glass. The borsella puntata has a pattern on the jaws, which was 
impressed on the glass.  

Casing - The application of a layer of glass over a layer of contrasting color. The gaffer either gathers one 
layer over another gather, or inflates a gob of hot glass inside a preformed blank of another color. The two 
components adhere and are inflated together (perhaps with frequent reheating) until they have the desired 
form. Sometimes, the upper layer is carved, cut, or acid-etched to produce cameo glass. 

Casting - The generic name for a wide variety of techniques used to form glass in a mold. 

Clamp - A tool sometimes used instead of a pontil to hold the closed end (usually the bottom) of a partly 
formed glass vessel while the open end (usually the mouth) is being shaped. See also Gadget. 

Clapper - A tool consisting of two rectangular pieces of wood joined at one end by a leather hinge. There 
is an aperture in one of the pieces of wood, and this holds the stem of a goblet or wineglass while it is being 
made. The clapper is used to squeeze a blob of glass in order to form the foot. 

from The Corning Museum of Glass - www.cmog.org, unless otherwise noted. 

Glossary 
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Core Forming - The technique of forming a vessel by trailing or gathering molten glass around a core 
supported by a rod. After forming, the object is removed from the rod and annealed. After annealing, the 
core is removed by scraping. 

Cracking off - The process of detaching a glass object from a blowpipe or pontil. 

Cullet - (1) Raw glass or pieces of broken glass from a cooled melt; (2) scrap glass intended for recycling. 

Cutting - The technique whereby glass is removed from the surface of an object by grinding it with a 
rotating wheel made of stone, wood, or metal, and an abrasive suspended in liquid. See also copper-wheel 
engraving, carving, and wheel engraving 

Flux - A substance that facilitates fusion (by lowering the melting temperature of another substance). For 
example, a flux is added to the batch in order to facilitate the fusing of the silica. Fluxes are also added to 
enamels in order to lower their fusion point to below that of the glass body to which they are to be applied. 
Potash and soda are fluxes.  

Founding - The initial phase of melting batch. For many modern glasses, the materials must be heated to a 
temperature of about 2450° F (1400° C). This is followed by a maturing period, during which the molten 
glass cools to a working temperature of about 2000° F (1100° C). 

Furnace - An enclosed structure for the production and application of heat. In glassmaking, furnaces are 
used for melting the batch, maintaining pots of glass in a molten state, and reheating partly formed objects at 
the glory hole. 

Fusing - (1) The process of founding or melting the batch; (2) heating pieces of glass in a kiln or furnace 
until they bond (see casting and kiln forming); (3) heating enameled glasses until the enamel bonds with the 
surface of the object. 

Gaffer - (English, corruption of "grandfather") The master craftsman in charge of a chair, or team, of hot-
glass workers. 

Gather - (Noun) A mass of molten glass (sometimes called a gob) collected on the end of a blowpipe, 
pontil, or gathering iron; (verb) to collect molted glass on the end of a tool. 

Gathering iron - A long, thin rod used to gather molted glass. 

Glass - A homogeneous material with a random, liquid like (non-crystalline) molecular structure. The 
manufacturing process requires that the raw materials be heated to a temperature sufficient to produce a 
completely fused melt, which, when cooled rapidly, becomes rigid without crystallizing. 

Glassblowing - The technique of forming an object by inflating a gob of molten glass gathered on the end 
of a blowpipe. The gaffer blows through the tube, slightly inflating the gob, which is then manipulated into 
the required form by swinging it, rolling it on a marver, or shaping it with tools or in a mold; it is then 
inflated to the desired size. 

Glory hole - A hole in the side of a glass furnace, used to reheat glass that is being fashioned or decorated. 
The glory hole is also used to fire-polish cast glass to remove imperfections remaining from the mold. 
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Jimmies - Small bits of colored glass added to the exterior of the glass object while it is being blown. 

Lehr, leer - The oven used for annealing glassware. Early lehrs were connected to the furnace by flues, but 
the difficulty of controlling heat and smoke made this arrangement impracticable. Later lehrs were long, 
brick-lined, separately heated tunnels through which the glass objects were slowly pushed; the glass 
remained in the lehr for several hours, while it was gradually reheated and then uniformly cooled. Today, 
lehrs work on a conveyor belt system. 

Lime - Calcined limestone, which, added to the glass batch in small quantities, gives stability. Before the 
17th century, when its beneficial effects became known, lime was introduced fortuitously as an impurity in 
the raw materials. Insufficient lime can cause crizzling. 

Lip wrap - the defining line of color that is applied to the edge of some of Chihuly’s series 

Marver - (French marbre, "marble") A smooth, flat surface, on which softened glass is rolled when attached 
to the blowpipe or pontil in order to smooth it or to consolidate applied decoration. 

Melt - The fluid glass produced by melting a batch of raw materials. 

Metallic oxide - The oxide of a metal, this may be used as a pigment to color glass and enamels (see 
enamels), or to produce luster or iridized surfaces. The resultant color depends on the nature of the glass 
itself, the purity of its ingredients, and the furnace conditions. (i.e., the degree of heat and the presence or 
absence of oxygen). (www.glasstopia.com) 

Mold - A form, normally made of wood or metal, used for shaping and/or decorating molten glass. Some 
molds (e.g., dip molds) impart a pattern to the parison, which is then withdrawn, and blown and tooled to 
the desired shape and size; other molds are used to give the object its final form, with or without 
decoration. 

Parison - (French, paraison) A gather, on the end of a blowpipe, which is already partly inflated. 

Pontil rod - The pontil, or punty, is a solid metal rod that is usually tipped with a wad of hot glass, and then 
applied to the base of a vessel to hold it during manufacture. It often leaves an irregular or ring-shaped scar 
on the base when removed. This is called the "pontil mark." 

Pot - A fire clay container placed in the furnace in which the batch of glass ingredients is fused, and kept 
molten. The glassworker gathers directly from the pot.  

Potash - Potassium carbonate. It is an alternative to soda as a source of alkali in the manufacture of glass. 
Potash glass is slightly denser than soda glass; it passes from the molten to the rigid state more quickly, and 
it is therefore more difficult to manipulate into elaborate forms. However, it is harder and more brilliant, 
and lends itself to decorative techniques such as facet cutting and copper-wheel engraving. 

Prunt - A blob of glass applied to a glass object as decoration, but also to afford a firm grip in the absence 
of a handle. 

Rod - A monochrome segment of glass cut from a trail. 
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Sand - The most common form of silica used in making glass. It is collected from the seashore or, 
preferably, from deposits that have fewer impurities. For most present-day glassmaking, sand must have a 
low iron content. Before being used in a batch, it is thoroughly washed, heated to remove carbonaceous 
matter, and screened to obtain uniformly small grains. 

Shears - A tool used to trim excess hot glass from an object in the course of production. 

Silica - Silicon dioxide, a mixture that is the main ingredient of glass. The most common form of silica used 
in glassmaking has always been sand. 

Soda - Sodium carbonate. Soda (or alternatively potash) is commonly used as the alkali ingredient of glass. It 
serves as a flux to reduce the fusion point of the silica when the batch is melted. 

Thermal shock - Glass breakage caused by rapid or uneven heating or cooling (www.collectorsguide.com) 

Trail - A strand of glass, roughly circular in section, drawn out from a gather 

Viscosity - The quality or state of being viscous; the physical property of a liquid or semi liquid that enables 
it to develop and maintain a certain amount of shearing stress dependent upon the velocity of flow and then 
to offer continued resistance to flow. 

Working point - Viscosity at which glass is suitable for working or forming. 

 



glass in the garden 
CHIHULY at the M I S S O U R I  B O TA N I C A L  G A R D E N  

Hours: 8:30 a.m. to 5:30 p.m. seven days a week. Advance timed tickets are required. 
 
Admission (includes Garden admission): Friday through Sunday: $12-16; Monday through Thursday: $10-14; 
Garden Members and children: $3. St. Louis City and County residents receive discounted admission. Different rates 
apply for special events. Admission rates are subject to change.  
 
Parking: Limited free parking is available on Garden grounds. Additional free parking is available 2 blocks west of 
the Garden in lots at the corner of Shaw and Vandeventer. Please allow one hour before your admission time to 
park, walk, and be admitted. 


