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Reading assignments supplement each week’s lectures. Please read before the lecture.

Essential Facts: Lincoln Park Conservancy
THE CONSERVATORY:
1. Built from 1890-95. Designed by Silsbee and Bell
2. Heated by a steam system built in 1889.
3. Air conditioned by opening air vents with wheel and chain mechanism
4. Humidity 50-60%. Temps between 65 and 75.
5. Front vestibule added in 1950s
6. Whitewashed in summer to protect plants from extreme heat. Whitewashing wears off
in time for winter.
THE PALM ROOM:
1. Showcases vegetation found in rainforests (area just north and south of equator)
2. The Palm Room contains both palms and non-palms
2. These plants and trees are economically important. They provide food, shelter,
drink, clothing, fuel, fiber and medicine.
3. They are environmentally essential. Rainforests are the “lungs of the planet.” They
produce more than 20% of the world’s oxygen.
4. 1⁄2 of the world’s 10 million species of plants, animals and insects live in tropical
rainforests
5. LPC has 25 species of palms ranging in size from 2’ to 50+’
6. Palms first appeared on earth 80 million years ago.
THE FERN ROOM:
1. Ferns are ancient plants that coexisted with dinosaurs
2. Ferns are spore bearing plants. They lack flowers, fruit and seeds.
3. Ferns depend on water to complete their life cycle.
4. Coal is made of compressed remains of ferns.
5. Ferns were the dominant plant on the planet 65 million years ago when dinosaurs were
also dominant.
THE ORCHID ROOM:
1. There are 30,000 species of orchids. They are found on all continents except Antarctica
2. Orchids are classified by how they live:
Epiphytes – receive nutrients from moisture in air.
Terrestrial – receive nutrients from soil.
Lithophytes – grow on rocky surfaces and receive nutrients from air.
3. Other types of plants in Orchid Room:
Bromeliads – rosette of leaves creates water reservoir to collect nutrients.
Tropical cacti, Carnivorous plants and Ant Plants.

Talking Points for the Lincoln Park Conservatory
Palm Room
Sausage Tree
Giant Taro or Elephant Ear Taro
Striped Bamboo
Cacao Tree
Coffee Tree
Banana plant
Banyan Tree
Beehive ginger
Screw Pine
Ylang Ylang
Avocado Tree
Mahogany Tree
Philodendron
Coconut palm – feather
Bismarck Palm – fan
Fish Tail Palm – fish
Candle Tree
Lipstick palm
Soursop Tree
Lollipop plant
Curare vine
Bottle brush plant
Crossandra – firecracker plant
Buddha’s Hand/Fingered Citron
Curry leaf-tree
Papaya
Mango
Sour Orange
Dumb cane Calabash Tree
Bougainvillea

Fern Room
Princess vine
Leather-leaf Fern
Silver Dollar fern – Maiden Hair Fern
Bird’s
Nest Fern
Dwarf Mother Fern
Sago Palm – Cycad
Australian Tree Fern Rabbit’s foot
fern
Staghorn Fern
Skeleton Fork Fern
Orchid Room
Pitcher plant
Popcorn orchid
Lady Slipper
Bromeliads
Spanish moss
Cactus
Ant plants – Bullhorn acacia
Koi fish
Show House
Three Seasonal Shows each year
Spring Show
Summer Show
Winter Show

Spring Flower Show
Consolidated information from Bev Perret (2014) and Norm Raidl (2015)
General Info:
1. The show generally runs from February to May (Mother’s Day).
2. There are a variety of flowers at any time in the show but there will also be a
progression of flowers throughout the duration of the show. Listed below is the general
order.
a. Azaleas and camellias
b. Spring bulbs
c. Cool season annuals (snapdragons and stock among others)
d. Early blooming perennials and shrubs
e. Easter and Asiatic lilies
f. Hydrangeas
g. Fuchsias
3. Of the three flower shows at the Conservatory, this show attracts the most visitors. A
great number of the visitors come on and around the major holidays (Valentine’s Day,
Palm Sunday, Easter Weekend, Mother’s Day) and weekends.
4. The spring bulbs that are displayed in the spring show must go through and dark rooting
and chilling period. They are stored in the big coolers in the basement. If you don’t know
what I’m talking about, ask a staff member to show you. The bulbs need at least 8 weeks
of cool temperatures and 3 weeks in warmth and light in order to produce flowers.
5. Producing a flowering plant for this show is tricky because of outside weather conditions
and reduced lighting in winter. When it’s very sunny, it’s also generally very cold outside
and when it’s a bit warmer, the days are usually quite cloudy.
Camellias
Flowering tree or shrub found in the wild in mainland China, Taiwan, southern Korea
and southern Japan. Flowering is between January and March. Introduced into
Europe during 18th century by Dutch East India Company. Grown in the outdoors in
the US South.
Valued for its flowers which can be single, semi-double or double in red, pink or
white. Also multi-colored stripes or specks.
Considered lucky symbols for Chinese New Year.
A related plant is the one tea comes from.
Camellias are grown successfully out of doors in the United States from Long Island,
NY, down along the Atlantic Coast, the Gulf Coast, and along the Pacific Coast from
California to Washington. The camellia plant usually survives occasional

Spring Flower Show
temperatures as low as +10 degrees to 0 degrees F. Camellia flower buds are
damaged at temperatures below +10 degrees to +15 degrees F.
Azaleas
Flowering shrub comprised of 2 of the 8 subgenera of Rhododendron.
First introduced to outdoor landscaping in 1830's on a rice plantation in Charleston,
South Carolina.
Spring festivals celebrating azaleas in Japan, Korea and many locations in the US.
All azaleas are in the genus Rhododendron, with evergreen azaleas in the subgenus
Tsutsusi and deciduous azaleas in the subgenus Pentanthera. You can usually
distinguish between azaleas and rhododendrons by their leaves: azalea leaves tend
to have long straight hairs parallel to the leaf surface, usually along the midrib on
the underside of the leaf, and they tend to be thinner, softer and more pointed than
rhododendron leaves.
Azaleas are classified as being species or hybrids. A species is a population that
interbreeds and is reproductively isolated from other populations. Seedlings from
such isolated species populations look like the parents, or "grow true from seed".
Hybrids are crosses between other species or hybrids. Hybrids will not grow true
from seed and may be faithfully reproduced only from cuttings, which are clones of
the mother plant. Azaleas have been hybridized for hundreds of years. Around
10,000 different plants have been registered or named, although far fewer are in the
trade. This provides a very wide variety of plant habits, sizes, colors and bloom
times to meet almost every landscaping need or personal preference.
All North American species azaleas, also called native azaleas, are deciduous (drop
their leaves in the fall), with flower colors ranging from white to purple, pink, red,
orange and yellow. Evergreen azaleas, native primarily to Japan, have flower colors
including white and various shades of purple, pink, red and reddish orange, but not
yellow. Color patterns include single colors and bicolor as well as sectors, stripes and
flecks. For many azalea varieties, all the flowers on the plant are similar. For other
varieties, the flowers on the plant may be a mixture of color variations, with a
different mixture from one year to the next.
Plant habits of the different varieties range from stiffly upright, to broad spreading,
to irregular. Plant height can range from under a foot to well over 15 feet. A few
evergreen varieties ('Pink Cascade') are weeping and may be grown as a hanging
basket. Many varieties are dense and compact, others are quite open, and some
almost tree-like.

Spring Flower Show
Most azalea varieties bloom in the spring, around May in the mid-Atlantic area of
the United States, with some blooming a month or so earlier, and a few as late as
August and September. Blooms typically last for one or two weeks. In warm climates
such as the deep south of the United States, some azalea varieties bloom again in
the fall.
Azaleas are long lived plants when their requirements are met. There are azaleas in
Japan which are hundreds of years old, and may appear more as a small tree than a
shrub, with (rarely) trunks 12 inches or more in diameter.
Azaleas are woody shrubs which keep growing all their lives. Some varieties can get quite
tall, into the tens of feet, while others remain spreading groundcovers less than 12 inches in
height. Upright varieties tend to also spread out with age.
Tulip:
Spring-blooming perennial that grows from bulbs. Can be between 4 and 28 inches
high. Bulbs planted from late summer to fall to a depth of 4 to 8 inches.
Cultivation began in Persia probably in the tenth century. Name derived from the
Persian. It was fashionable in the Ottoman Empire to wear tulips on turbans. Tulips
were considered a sign of abundance and indulgence.
Introduced to Western Europe in late 16th century and to Netherlands in 1594
which led to 'tulip mania". Tulip bulbs became so expensive that they were treated
as a kind of currency.

The Winter Flower and Train Show
Bev Perret, 2014
Updated by Rebecca Conant, 2018
Poinsettias:
The plant originated near Taxco, Mexico and was cultivated by the Aztecs of central Mexico.
They used bracts to produce a reddish-purple dye and the sap as medicine for fever.
It is called the Christmas Eve Flower (La Flor de Noche Buena). Its association with Christmas
began in 16th century Mexico where legend tells of a girl too poor to provide a gift for the celebration of Jesus' birthday. The tale goes that the child was inspired by an angel to gather weeds
from roadside and place them at foot of the Christmas altar. Crimson blossoms sprouted from
the weeds. From 17th century, Franciscan friars near Taxco included the plants in their Christmas celebrations. The star shaped leaf pattern is said to symbolize Star of Bethlehem.
The poinsettia flower is really a modified leaf or colored bract. In the center of bracts is the real
yellow flower with pollen. While the poinsettia is not poisonous, people with latex allergies
have a skin reaction to the plant (probably the sap). Color is created through a process known as
“photoperiodism,” meaning that the plant must experience 12 hours of darkness at a time for at
least five days in a row to change color. Then they have to have lots of sunlight in order to produce the brightest color. There are more than 100 varieties available, with red being the most
common, though pink, yellow, white, orange, and multi-colored varieties also exits.

Poinsettias were Introduced to the US in 1828 by Joel Poinsett who was the first American Ambassador to Mexico in 1825. Poinsett was an avid amateur botanist and sent back cuttings to his
South Carolina plantation. (National poinsettia day: December 12; the anniversary of Poinsett
death in 1851).
Paul Ecke, Jr is considered father of the Poinsettia industry due to his discovery of a technique
which caused seedlings to branch in order to create a fuller plant. Breeding programs outdoors
began in 1950's and then moved into greenhouse production in 1960's. Ecke ranch in southern
California and a location in Guatemala grows over 70% of all Poinsettias purchased in the US
and about 50% of world-wide sales. Ecke sold the operation to a Dutch company in 2012.
They are the best selling potted plant in US and Canada – over 34 million plants a year. In Mexico, Poinsettias are a perennial flowering shrub that can grow up to 15 feet tall.

Some of the most common questions about poinsettias concern how to keep them and encourage them to bloom again. It is possible, but takes work. To keep your current poinsettias looking
good, remember to put them in well-lit areas, but keep in mind that direct sunlight can dry
them out. Keep them warm (between 60 and 70oF), and keep them out of hot and cold drafts
(especially on the way home from the store). And remember to water them when the soil begins to dry. To get them to bloom again next year, you’ll need to move them to a dark closet be-
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tween 5pm and 7am every day for about 8-10 weeks. Don’t forget to take them out during the
day so they can get sunlight!

Pedro raises all of these from small cuttings that we receive in March. In fact we have a greenhouse dedicated to these plants. Because poinsettias need to spend at least 12 hours in the
darkness for several days, the conservatory covers its exterior light so the greenhouse is in total
darkness overnight to facilitate this process. Some of the poinsettias are kept from year-to-year.
•
•
•
•
•
•
•
•
•

Mid May_ everything begins by collecting different size pots for the new poinsettias for
Garfield Park Conservatory and Lincoln Park Conservatory.
Early June, old poinsettias saved from previews years get pruned to give them shape.
White wash is applied to glass to keep greenhouse cooler during the hot summer.
Pots get filled with soil in preparation for rooted cuttings coming in June/July/August
from different greenhouse suppliers.
Fertilization begins with the second week of planting new cuttings, fertilize every two
weeks until mid-November (when day light is less).
Early October we block any source of light by using shades on the doors to insure flower
and bract formation.
Fungicides are applied as needed. Insecticides are applied to control whitefly along with
beneficial insects as supplement.
We keep the greenhouses at 75 day and 65 night during production.
The goal is to have plants in color by Thanksgiving November 24 through January 6
2019.
After the holiday is over some of the new varieties get saved for next year Christmas
show, the rest get composted.

References:
http://extension.illinois.edu/poinsettia/facts.cfm
https://pss.uvm.edu/ppp/articles/points.htm
http://solutionsforyourlife.ufl.edu/hot_topics/environment/interesting_poinsettia_facts.shtml
http://www.aces.uiuc.edu/vista/html_pubs/point/point.htm

Essential History of the Lincoln Park Conservatory
Chicago History




Chicago was incorporated as a town in 1833 and as a city in 1837.
The name Chicago comes from a Miami Indian word for the wild leeks (sometimes called
wild onions) that grew on the bank of the short Chicago River. Over the centuries the
Miami, Sauk, Fox, and Potawatomi tribes all lived in the area.
Key points in Chicago’s History are memorialized by the city’s flag:
o The three white bars represent the three sections: North, West, and South.
o The two blue bars are the major water features: Lake Michigan and the River.
o The four stars represent four major historical events:
 Fort Dearborn built in 1795 (Michigan Avenue and Wacker Drive) is
sometimes credited as the founding of the city. Jean Baptiste Point
DuSable (the first permanent non‐Indigenous settler) lived permanently
in the area by the 1780s and is recognized as the "Founder of Chicago".
 The Great Fire of 1871 destroyed one‐third of Chicago and left more than
100,000 homeless.
 The World's Columbian Exposition of 1893 celebrated the 400th
anniversary of Christopher Columbus's arrival in the New World and drew
over 20 million visitors to the "White City."
 The Century of Progress Exposition in 1933 celebrated Chicago’s 100’s
anniversary.

Lincoln Park
The 1,200‐acre park now includes dozens of gardens, natural areas, lagoons, and bathing
beaches. As natural‐looking as the park is today, its entire landscape has been designed,
engineered, constructed, and planted.







Lincoln Park began as a public cemetery on the northernmost boundary of Chicago for
Confederate prisoners and the victims of cholera and smallpox, among others.
In the 1850’s, Dr. John Rauch (1828–1894), a Chicago physician and health advocate,
warned that bacteria and viruses from corpses of those who had died of cholera,
smallpox, and other infectious diseases could leach into the lake and contaminate
Chicago’s drinking water supply. Even with Rauch and other prominent citizens
advocating to move the cemetery, it would take decades before bodies would be
disinterred and moved.
In 1860 City officials agreed to use the unused northern 60‐ acre part of City Cemetery
“for park purposes,” and the new park first became known as Cemetery Park and then
as Lake Park.
In 1865 the Common Council rename the park in honor of President Abraham Lincoln
only a few months after his death. With the new name came $10,000 for improvements.
Landscape gardener Swain Nelson, with help from his cousin Olof Benson, submitted a
whimsical plan for Lincoln Park that addressed the property’s challenging conditions:
sandy ridges unfriendly to plants, and low swales and pools of stagnant water caused by
the ineffective Ten‐Mile Ditch diagonally slicing through the park. Nelson’s design
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features a serpentine artificial lake composed of three interconnecting waterways
meant to be crossed by rustic bridges (today, the north end of South Pond and Lincoln
Park Zoo’s Waterfowl Pond remain of the original three ponds). He surrounded the
water features with lawns and scattered trees and an intricate system of winding drives
and paths. Nelson’s design featured rolling topography to be formed from the excavated
soil, including a dramatic 35‐foot‐tall hill dubbed “Lookout Mountain.”
The 1869 Lincoln Park Act established a special taxing jurisdiction and expanded the
park north to Diversey Avenue (later Diversey Parkway) and south to North Avenue.
The Lincoln Park Board planned several ambitious projects, including construction of
Lake Shore Drive (now Cannon Drive) along the park’s eastern edge, creation of a zoo,
and constructing a long promenade south of the South Pond lined with elm trees and
rustic baskets of flowers, known as the Mall.
In October 1871 when the Chicago Fire broke out the exhuming and removal of the
bodies in the cemetery was on going and people escaping the fire hid in open graves.
By the mid‐1870s, under the direction of the Lincoln Park Commission, bodies still in the
cemetery were exhumed and relocated. While most remains were moved, many
additional skeletons and fragments were left behind. Of the more than 35,000 bodies
buried in City Cemetery and nearby graveyards, only about 22,500 bodies were
exhumed—meaning that skeletal remains of more than 10,000 people may still lie in
unmarked graves beneath the southernmost end of Lincoln Park. Discoveries of human
remains have occurred as construction projects disturbed the older areas of the park.
o Today, the 1858 Couch Tomb provides an important aboveground link to Lincoln
Park’s earlier history.
Lincoln Park developed into a showplace of gardens during the late 19th century, and
the Commissioners planted gardens and established a greenhouse in the park in 1877.
The Lincoln Park Commissioners began improving the area between Fullerton and
Diversey Avenues in the early 1880s. Nelson & Benson excavated the North Pond and
used the fill material to create a large hill known as Mount Prospect on its northeast
side. On the west side, a flowing artesian well embellished with a rocky grotto supplied
fresh water to park visitors near the rustic shelter.
o In 1899 The Lincoln Park Commissioners purchased rabbits, gophers, and
squirrels to populate the park. Only a few of the 144 squirrels were seen again.
Audubon Society members noted that “boys with slingshots” regularly killed the
squirrels and that birds had disappeared in a similar manner.
The building of parkland along the Chicago lakeshore in the late 1800s and early 1900s
involved innovations in geological engineering. As Lincoln Park expanded during the
early 20th century, new park land was largely created through landfill additions).
Ossian Cole Simonds, the park’s landscape gardener in the early 20th Century, vastly
increased the number of species and varieties of plants in the park, including native
flowers and shrubs to create natural‐looking scenery, and screen views of streets and
buildings. This produced “the quite sylvan conditions so needed by city dwellers.”
By the middle of the 20th Century, the park reached its northern boundary at Hollywood
beach.
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In 1880, the Commissioners began improving the park where the Conservatory now
stands. They installed the Formal (French style) Gardens with geometric beds of annuals
and the Bates Fountain as the centerpiece. Within ten years, they added the
Grandmother's Garden to the west that represented an English cottage garden with
undulating beds of perennials. An elegant tree canal, called the "Walk of the White
Birches," extended along the east. An unused ravine was transformed into a lily pond
artificially heated for the growth of exotic water lilies. This was so popular that two
more rocky‐edged, artificially heated lily ponds were added and meandered along what
is now the fence line of the Lincoln Park Zoo.
o In 1897 the financial advisor of the Khedive of Egypt for seeds of the Lincoln Park
Lilies, some of which had been imported from Egypt.
In 1890, the Lincoln Park Commission hired renowned Victorian architect Joseph Lyman
Silsbee and local architect Mifflin Emlen Bell to design a much more elaborate building
than the simple greenhouse built in 1877. Silsbee and Bell collaborated on the design of
the show houses. Bell also designed the propagating houses and horse stables.
o Silsbee is noted as an employer and teacher of other important architects,
including Frank Lloyd Wright and George W. Maher.
o Examples of both Silsbee’s and Bell’s other work can still be found in the park.
Work on the propagation houses began immediately and was completed in 1890.
Designed with romantic associations of the exotic Near East, the new Conservatory had
trusses in the shape of "OGEE arches" (two mirrored S‐shaped curves) and included a
fernery, palm, orchid, and show houses.
The Lincoln Park Conservatory was built in stages between 1890 and 1895.
o During its construction, John Pettigrew, superintendent of Lincoln Park, wrote,
"These houses are probably, without exception, the finest ever designed for the
purpose in this country; combining strength, lightness and beauty, with graceful
lines and adaptability to the requirements of plant growth."
The first completed sections were the Vestibule and the Palm House which were
opened to the public in 1892. A "paradise under glass," the Conservatory displayed "a
luxuriant tropical growth, blending the whole into a natural grouping of Nature's
loveliest forms." The Palm House had a "harmonious arrangement of rocks to give
character to the surface of the soil" with palms and tropical plants native to both the
"Old and New Worlds"
Between 1892 and 1895 the conservatory's other three rooms were completed and
opened to the public. These included the Tropical Room, the Fernery, and the Show
House.
The Tropical Room sometimes known as the Stove House (now called the Orchid Room)
opened in 1895 and included an assortment of tropical plants, vines and many orchids
suspended from bark covered walls.
The last major House to open in the Lincoln Park Conservatory was the Fernery. An
entrance from a small balcony provided a striking view of the lushly planted sunken
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room. The Fernery included stone niches with plants arranged to " produce an effect of
tropical verdure" rather than botanical order.
o Goldfish in the pools were among the conservatory's most popular features.
In 1925 The Lincoln Park Conservatory underwent major alterations. The original terrace
and the front vestibule were removed, and the entryway's original gabled roof was
replaced with the bell‐shaped roof that exists today.
In 1954 the conservatory was altered and expanded again to provide public washrooms.

WARDIAN CASE
The Wardian case was the direct forerunner of the modern terrarium.





Invented by Dr. Nathaniel Bagshaw Ward in about 1829, it unleashed a revolution.
The ferns in Dr. Ward's London garden died from exposure to London's air, heavily
polluted by coal smoke and sulphuric acid. He observed a grass and a fern growing in a
in sealed glass bottle. He left the seal intact for about four years, noting that the grass
actually bloomed in the bottle. When the seal rusted and broke, the plants soon died.
Understanding the possibilities, Ward commissioned a closely‐fitted, glazed, wooden
case in which ferns thrived.
The fern craze and the craze for growing orchids that followed, owed much of their
impetus to the Wardian case. It protected foreign plants imported to Europe from
overseas, the great majority of which had previously died from exposure during long sea
journeys, frustrating the many scientific and amateur botanists of the time.

https://www.chicago.gov/city/en/about/history.html
http://library.isgs.illinois.edu/Pubs/pdfs/walkingguide/lincoln_park_booklet.pdf
https://www.chicagoparkdistrict.com/parks‐facilities/lincoln‐abraham‐park
https://www.chicagoparkdistrict.com/about‐us/history‐chicagos‐park
https://www.chicagoreader.com/chicago/a‐conservatory‐a‐zoo‐and‐12000‐
corpses/Content?oid=1109775
https://davesgarden.com/guides/articles/view/3607
http://arnoldia.arboretum.harvard.edu/pdf/articles/1973‐33‐1‐the‐history‐of‐ornamental‐horticulture‐
in‐america.pdf
https://www.chicagoparkdistrict.com/parks‐facilities/conservatories‐greenhouse
https://www.gardenandnature.com/conservatory/history
https://hartley‐botanic.co.uk/magazine/a‐history‐of‐the‐english‐glasshouse/
https://plantbiology.siu.edu/facilities/plant‐biology‐facilities/greenhouse/info/history.php
http://www.encyclopedia.chicagohistory.org/pages/330.html
http://tanglewoodconservatories.com/blog/brief‐conservatory‐history/
http://tanglewoodconservatories.com/our‐firm/history/
https://garfieldconservatory.org/about‐us/history/

Lincoln Park Conservatory and Sculpture Talking Points
BIOGRAPHIES OF JOSEPH SILSBEE AND MIFFLIN BELL
Joseph Lyman Silsbee (1848-1913) was an important American architect especially well known for
buildings representing the popular Romantic styles of the Victorian Era. Born in Salem, MA, Silsbee
attended Exeter and Harvard University. In 1870, after graduating from Harvard, he began studying
architecture at MIT, the first year and first architectural college program in the nation. After practicing
architecture in Boston and traveling in Europe, Silsbee moved to New York, and began practicing
architecture and teaching at Syracuse University. In 1882, he opened an office in Buffalo, NY, with a
partner, James H. Marling. The two designed more than 20 houses and commercial buildings in
Buffalo. In 1886, Silsbee settled in Chicago, where he established a firm with architect Edward A. Kent.
Silsbee and Kent designed elegant residences as well as commercial buildings in Chicago, small towns
in Illinois, Wisconsin and NY. Silsbee is best known as the mentor of other significant Chicago
architects. Among the young architects who worked in Silsbee’s office in the late 1880s were Frank
Lloyd Wright, George Elmslie and George Maher. According to Wright, Silsbee’s “superior talent in
design made him respected in Chicago.” Silsbee designed the Lincoln Park Conservatory between 1890
and 1895, working in collaboration with another Chicago architect, M.E. Bell.
Silsbee also designed the lavish interiors of Potter Palmer's "castle" in Chicago. Several of his
residential designs survive in Riverside and Evanston Illinois. His most prominent surviving work in
Chicago is the Lincoln Park Conservatory. Silsbee designed the movable walkway at the World's
Columbian Exposition pier in 1893 and submitted plans to provide this improvement for the Brooklyn
Bridge in 1894, although these plans were never executed.
Mifflin Emlen Bell (1847-1904), often known as M.E. Bell, was an American architect who served as
Supervising Architect of the US Treasury Department from 1883 to 1887. Born in Chester County,
Pennsylvania, by 1876, he was living in Springfield, Illinois, and working as Assistant Superintendent of
the statehouse. As Supervising Architect, US Treasury, he delegated design responsibilities to different
staff members, which resulted in his tenure being notable for the variety of building styles used,
including Second Empire, Chateauesque, Queen Anne, and Richardsonian Romanesque. Bell was a
member of the Joint Commission to Complete the Washington Monument and his name is engraved
on the north face of the monument’s capstone. After resigning from this position in mid-1887, Bell
moved to Chicago where he was appointed superintendent of repairs for the city’s federal buildings;
he was in charge of federal buildings at the 1893 World’s Columbian Exposition as well. He died of
pneumonia in Chicago in 1904 at the age of 57. Many of his works located around the country survive
and a number of these are listed on the US National Register of Historic Places.

Essential Sculpture
•

Palm House: Garden Figure. Frederick Hibbard created a plaster version for an exhibit in
1930. After seeing it, Robert Dunham, President of the Chicago Park District Board of
Commissioners, agreed to personally pay $2,000 to create a marble version. Completed
in 1937, the intention was to display it in Jackson Park, but due to construction delays,
the Chicago Park District installed it in the Lincoln Park Conservatory instead in 1940.

• Orchid House: Goddess of Youth. This concrete sculptural fountain depicts Hebe, the
Greek goddess of youth. The original sculpture was made by Danish artist Bertel
Thorvaldsen in the early 1800s. Its popularity was such that by the mid-to-late 20th
century, replicas of the sculpture were mass produced and widely distributed. This copy
likely dates to the 1930s or 1940s. It was installed in the Garfield Park Conservatory
sometime in the 1960s and moved to the Lincoln Park Conservatory before 1980.
• Formal Garden: the Bates Fountain, also known as Storks at Play. Installed in 1887, the
bronze elements in the fountain, composed of birds, fish and childlike half-boy, half-fish
creatures, were created by Augustus Saint-Gaudens and Frederick MacMonnies. Eli
Bates, a pioneer in the lumber business died in 1881 and left $25,000 for the Lincoln
statue in the southern end of the Park and $10,000 for an ornamental fountain. SaintGaudens was commissioned as sculptor for both. Architects McKim, Mead, & White
designed the circular base of the fountain.
• Formal Garden (south end): the Friedrich Schiller Monument. Installed in 1886 and paid
for by the Chicago Citizens of German Descent, this monument is an exact replica of a
Schiller statue in Stuttgart, Germany. It was sculpted by Ernst Rau and features a
traditional base, a very high and decorative pedestal.
• Grandmother’s Garden: the William Shakespeare Monument. Purchased by a bequest
from Samuel Johnston, a real estate and railroad tycoon, the monument, sculpted by
William Ordway Partridge was installed in 1894. Partridge, who was a graduate student
at the time, won a competition to create the monument. Since no one knows exactly
what Shakespeare looked like, Partridge studied over 100 portraits of the famous
playwright, visited London and Stratford-on-Avon, and consulted with Shakespearian
actors in an effort to make the statue as accurate as possible. A plaster model of the
monument was displayed at the World’s Columbian Exposition of 1893. Partridge had
the work cast in bronze in Paris and shipped to Chicago. This monument exemplifies the
naturalistic style of sculpture popular in the 1890s and early 20th century. The
Shakespeare monument was restored by the Lincoln Park Conservancy.
• Lincoln Park (south end): Couch Tomb. The Couch Tomb is the last above-ground
reminder of Lincoln Park’s earlier history as a public cemetery. It was designed by John
M. Van Osdel, the city’s first professional architect. It is not entirely clear why it left
behind when the cemetery became a park. By 1899, the Lincoln Park Commissioners
asserted that “…it would be impossible to remove the vault, except at great expense,
and the Commissioners preferred to allow it to remain as an interesting reminder of the
Park’s origin.” In 1999, the Elizabeth Morse Genius Charitable Trust donated
approximately $100,000 to clean and tuck-point the tomb, recreate its original
ornamental fencing, and install lighting for nighttime illumination.

Essential Ferns
Ferns are some of the oldest living things on land. They were thriving on Earth for two hundred
million years before the flowering plants evolved, are older than most land animals, and far
older than the dinosaurs. Ferns are the earliest group of plants to have vascular tissues. This
advance allowed them to colonize new terrestrial habitats, a trait they still employ today.
Unlike the other vascular plants (flowering plants and conifers) ferns reproduce from spores
and an intermediate plant stage called a gametophyte, rather than directly from a seed. Today,
ferns are the second‐most diverse group of vascular plants on Earth, outnumbered only by
flowering plants. There are around 10,500 living species of ferns (roughly 4% of all plants)!

What makes a Fern a Fern?




Ferns don’t have seeds or flowers, but instead reproduce by means of spores. Spores
and the resulting gametophyte require significant moisture to reproduce.
Fern fronds have both a photosynthetic function and a reproductive function.
Ferns and fern allies are the only groups of plants in which both the sporophyte (big
leafy fern) and gametophyte (reproductive phase that allows for mixing of genetic
material) are completely independent of each other.

Fern Allies
 Horsetails (Lycophyta), club mosses (Sphenophyta), and whisk ferns (Psilophyta) are
often lumped together as “fern allies.” Recent molecular work, however, has
demonstrated that they are actually within the fern family.
 The primary visual difference between ferns and fern allies is the presence of large,
complex leaves called “megaphylls” (meaning “large leaves”) found in the ferns.

Natural History
Ferns are one of the earliest land plants, and the earliest group of plants to have vascular tissue
(xylem and phloem) which transport water, minerals, and sugars throughout the plant body.
 Ferns and fern allies evolved about 400 million years ago (mya), developing vascular
tissues that allowed them to grow large and survive on land.
 As the planet cooled, ferns developed large leaves. This allowed ferns to became one of
the most dominant groups of plants on the planet during the Carboniferous (299‐369
mya). Growing in vast swamps, ferns thrived and diversified for several million years,
creating forests with trees 20‐100 feet tall!
 About 135 mya, flowering plants (angiosperms) spread around the globe. Of the ancient
plants, only ferns could compete with seed plants and remain a significant group today
 The advent of tropical rainforests created new environments for ferns to exploit, and as
a result, most modern ferns grow in the tropics. Costa Rica, for example, is smaller than

Essential Ferns
the state of West Virginia and yet has nearly 3X as many fern species as the entire
continental United States and Canada combined.

Fern Architecture
Ferns have 3 major parts: rhizome, fronds, and reproductive structures called sporangia.
 The rhizome is the stem of the fern plant. It comes in 3 basic forms:
o An erect rhizome: a solid mass that gives rise to a tuft of fronds.
o A lateral rhizome: grows along or under the ground, and/or can climb a tree.
o A vertical rhizome: can grow into a short or a tall trunk.
o While the leaves may drop off due to age or cold weather, some rhizomes,
particularly those underground, can persist indefinitely, sending up new leaves
year after year.
 The fronds are the leaves of the fern.
o Unlike flowering plants, fronds have a dual function: they are there for
photosynthesis but they are also there for reproduction.
o Some species produce separate fertile and vegetative (non‐reproductive) fronds.
In other species, reproductive parts may be found on any of the fronds.
o Each frond usually consists of a stalk or petiole (the stipe) with a flat blade (the
lamina). The frond may be simple and undivided, or it may be divided into a
number of divisions (called pinnae). The main stem of the lamina is called a
rachis.
o New fronds are produced from the rhizome. Usually, they are tightly coiled into a
spiral (called a fiddlehead or koru), and these slowly uncoil as they mature.
 Ferns reproduce by spores produced by sporangia (singular: sporangium) and
surrounded by a think wall of cells called an annulus.
o Generally, sporangia are on the underside of the frond, but they can also be
along the sides.
o Sporangia often cluster into sori. The location of the sori varies from species to
species and can be circular, in distinct rows, or may even cover the entire
underside of a leaf.

Lifecycle of FERNS
Ferns are unique in that they have two distinctly different and independent life stages in their
sexual reproductive cycle. Ferns can reproduce both sexually and asexually.
Sexual Reproduction
 In ferns, a mature sporophyte (what we think of as a fern) develops spores which are
dispersed into the surrounding environment.
 When the spores are ripe and/or the frond dries out, the annulus breaks, tearing the
sporangium apart, and catapulting the spores away from the frond and onto the wind.
 Most fern spores are dispersed by wind, but they can also travel on animal fur or bird
feathers, in flowing waterways, or through animal's droppings.
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If the spore finds suitable conditions, it will grow into a tiny heart‐shaped plantlet called
a prothallus. The prothallus is not the full fern, but a plant with only half the genetic
material of the adult fern (a gametophyte), rather like a sperm cell or an egg cell. It is
the intermediate stage from spore to adult fern.
The prothallus has two sets of reproductive organs on its underside ‐ the male parts
called the antheridia, and the female parts called the archegonia. Archegonia (female)
are produced near the “notch” of the heart and contains egg cells; antheridia
(containing sperm cells) can be found near the tip among several rhizoids that arise from
the main gametophyte body and serve to anchor it to the substrate.
Sperm in all ferns are motile, possessing several flagella that allow them to travel short
distances. If there is a film of moisture, the sperm cells swim towards the egg cells on
the same prothallus or an adjacent one to fertilize it.
When the sperm cells find the egg cells, they fuse their genetic material to make a cell
with the full adult set of genes. The new diploid sporophyte (the big green part we think
of as the fern) grows directly from the prothallus, after which is subsumed within the
new growth.
As it becomes the sporophyte (the adult fern), it can produce spores of its own, to
repeat the life cycle.
Many ferns are not able to self‐fertilize, so enough spores must develop in to a
prothallus that the sperm can swim between them to cross‐fertilize.

Asexual Reproduction
 A sporophyte can grow from a gametophyte without fertilization (a process known as
apogamy) in drier areas where there is insufficient water to allow normal fertilization.
 Ferns can also grow from spreading rhizomes (roots) of existing plants.
 Or they can sprout baby ferns at the "proliferous" tips of their fronds. When the parent
frond droops and touches the soil, the baby plant takes root on its own.

Other Interesting Natural History of Ferns
 The ability to grow continuously, and often asexually, in some ferns means that they can
live indefinitely.
 Because the gametophyte and sporophyte stages of ferns require different
environmental conditions to thrive, some ferns have developed a spatial separation of
the two generations.
o Some gametophytes can live in protected microhabitats and/or tolerate a wider
range of environmental conditions than their sporophyte counterparts. Around
thirty known species of ferns have distributions in which the gametophyte
occupies a wider geographic range than its sporophyte, and at least three fern
species have no known sporophyte anywhere on Earth.
o Mature ferns may thrive in a relatively hostile environment, but it may not
reproduce there. You will only find ferns growing naturally in areas where, at
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least for some of the time, the conditions suit both survival of the adult plant
and survival of the gametophyte.
Ferns are often the first plant to colonize recently disturbed areas.
o When spores buried in the soil are exposed, they germinate and the prothallus
grows quickly to establish new sporophytes before the next disturbance or
competition from other plants.
Spores from some ferns show the possible evolution of seeds.
o Most ferns are homosporous, meaning they produces spores of a single size.
o A few aquatic ferns make heterosporous spores: a single plant produces both
small microspores, which develop male gametophytes, and a few much larger
megaspores, which develop into female gametophytes.
o In most ferns, the spore casing breaks open when fertilized, becoming
independent and photosynthetic. However, the female gametophytes of
heterosporous species remain within the megaspore and are dependent on
stored lipids (fats) and carbohydrates for nutrition during development.
o This retention of the egg within a larger, protective structure likely led to the
evolution of the first seeds.

Human History




Many different species have been used as a minor food source and for medicine in
various parts of the world, but many ferns, even those eaten, can be toxic.
The greatest economic value of living ferns has been in horticulture, with large nurseries
supplying millions of plants annually for both indoor decoration and outdoor gardens
and landscaping.
Humans rely on the ancient fern forests and swamps from 200 million years ago.
o When ferns and fern allies died, they sank into ancient anoxic swamps, where
the lack of oxygen prevented bacteria from degrading dead tissue. The burial of
these swamps created coal and natural gas deposits we have today. Every time
you drive your car, you’re using fossilized ferns to reach your destination.

https://www.amerfernsoc.org/about‐ferns
https://www.dcnicholls.com/byzantium/ferns/about.html
https://www.newscientist.com/article/dn21417‐first‐land‐plants‐plunged‐earth‐into‐ice‐age/
https://www.sciencelearn.org.nz/resources/1103‐what‐is‐a‐fern
https://www.bbg.org/gardening/article/growing_ferns_from_spores
https://homeguides.sfgate.com/primary‐spore‐dispersal‐method‐utilized‐ferns‐102478.html
https://cpb‐us‐e1.wpmucdn.com/blogs.cornell.edu/dist/7/3643/files/2013/09/Fern‐Guide‐
27sra8m.pdf
https://www.britannica.com/plant/fern/Importance‐to‐humans

Essential Orchids
Orchids are one of the oldest and largest families in the plant kingdom with over 25,000 species
worldwide. Through the millions of years of their existence, they developed complex
relationships with their pollinators, animal communities, and environment in general. Today,
orchids are now among the most widely grown and popular flowering potted plants in the
world. With modern scientific cultivation, there are over 100,000 varieties of orchid and the
number is increasing. However, in the wild populations are declining; many orchids are on the
endangered lists, and almost all collecting of orchids is banned.

What Makes an Orchid an Orchid?
All orchids share three basic characteristics:




3 sepals
3 petals. In most orchids, one of these is highly modified and called a lip, or labellum.
These are easy to see in most of the common orchids, and acts as a landing pad for
insect pollinators.
A column. In most flowers the male (stamen) and female (pistil) reproductive structures
are separate. However, all orchids have male and female parts fused into a single
structure commonly called a "column"—often visible protruding from the center.
Despite the fused sex organs, orchids have evolved a highly efficient system of ensuring
that self‐pollination never takes place.

Natural History
Orchids are one of the most successful, diverse, and adaptable family of plants
 Orchids evolved about 120 million years ago,
 At least 64 million years ago orchids lump pollen into sticky balls, called pollinia, so that
pollinators would not lose any grains before reaching other orchids.
 By 35 million years ago, many orchids became epiphytes, plants that cling to trees,
opening new habitats and increasing orchid diversity.
o To make up for having their roots exposed, some lineages adopted a kind of
water‐saving photosynthesis called crassulacean acid metabolism that likely
helped them survive on only fog and rain.
Flowers and Pollination
 Some orchids flower only once or twice a year at very specific times. Others are almost
constantly in bloom.
o For those that only flower once, a temperature signal helps achieve
simultaneous bloom. Several days after a trigger temperature is reached, all the
individual plants flower at the same time, thus allowing cross pollination.
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Orchids commonly use nectar to entice pollinators, but they also employ color, shape,
fragrance, and even mimicry.
o Some orchids create a lure and have flowers on long stems that dance in the
breeze and look amazingly like butterflies.
o Orchids can look like a female insect. During an attempted mating with the
flower, a male insect will collect pollen, which it deposits during its next amorous
encounter.
o Orchids pollinated by hummingbirds and butterflies tend to have red, orange, or
pink tubular—but not necessarily fragrant—flowers. They frequently have yellow
blotchy patterns to mimic the anthers and pollen of the other plant types visited
by these nectar lovers, but often offer no nectar reward.
Where the pollinia become physically attached to the pollinator is individual to each
species.
o Structural differences in orchid flowers ensure that the pollinia attach to a part
of a bee specific to each orchid species: The pollinia of one may attach to the
insect's eye, that of another to the top of the thorax, and that of a third to a
foreleg, etc. When the pollinia‐loaded bee encounters an orchid flower, only the
pollinia in the proper position for that species will contact with the stigma and
accomplish pollination.
o Some orchid species have hinged lips, or slippery chambers, that snap shut or tip
closed or otherwise temporarily trap the insect, pinning it against the column so
that the pollinia can be properly secured.
Some orchids rely on crawling insects and produce long petals that trail downwards until
they touch the ground or another object, and create a path to the flowers
Interestingly, orchids can reproduce in the wild without this pollination process. As
epiphytes it is not uncommon to have a part of the host tree, or a part of the orchid
plant itself, break off in high winds, storms or other adverse situations. These parts of
orchid plants that break off and spread across a forest continue to thrive wherever they
land, as long as it is hospitable to their specific needs.

Germination and growth
 Most orchids need very specific environments to grow. So that at least some seeds find
hospitable conditions, orchids produce vast amounts of minute, wind distributed seeds:
one individual orchid capsule can have 3.5 million seeds.
 Because orchid seeds are so small, they contain virtually no energy source to sustain the
plant as it develops roots and leaves. To germinate in the wild, orchids must become
infected by a fungus that produces the substances necessary for germination and
growth.
 It generally takes most wild orchids five to seven years to reach blooming size. Mortality
rates are high during the fragile early stages of orchid growth.

Essential Orchids
Human History: ETHNOBOTANY
Orchids and humans have a long relationship:
 People around the world (Asia, Europe, North America) used orchids medicinally.
 The earliest written evidence of their presence is in the form of Chinese and Japanese
drawings and literature of the circa 700 B.C.
 The ancient Greeks deemed certain orchids to be aphrodisiacs.
 Dioscorides, a Greek medical botanist, and physician, first identified them clearly as
“orchids” in the 1st century.
 The Totonic people of modern‐day Mexico, and then the Aztecs that conquered them,
cultivated the seed pods of the Vanilla orchid as a flavoring. It has since become one of
the most popular flavorings in the world.
Orchid Mania/Orchid Delirium
 At the start of the 18th‐century, orchid collecting became established in many parts of
the world because of their attractive, unusual flowers and intoxicating fragrances.
o Cultivating orchids became somewhat mainstream in 1818 when a man by the
name of William Cattleya bloomed the first Cattleya. Unpacking plants he
shipped home (not orchids), he noticed the strange plants used as packing
material. He potted some of them, and months later, one of the Cattleyas
bloomed. The orchid world is still feeling the impact of that single plant.
o During the mid‐19th Century Victorian era “orchid hunters” popularized the
orchid among horticulturists. While many of the orchids we grow today are
named after these hunters, there was little concern among them for orchid
conservation. One, Josef Warscewicz, even boasted that he plundered all of
Quito and Cuenca of its orchids.
o Hybridization of orchids became very popular during this era and Frederick
Sander, Queen Victoria’s “royal orchid grower,” published the first list of orchid
hybrids.
Orchids Today
 In 1922, Louis Knudson discovered that nearly 100 percent germination could be
achieved by starting seeds in flasks on sterile media fortified with nutrients to feed the
young plants. Some years later the process of mericloning was developed. Mericloning,
or meristem propagation, is achieved by removing tissue from the parent orchid to
produce new plants. This allowed the mass production and marketing of cloned orchids.
Today, many orchid plants may be kept within the average centrally heated home.
 Orchids Are Endangered
o Many orchids are on the endangered lists, and almost all collecting of wild
orchids is banned. Sadly, due to habitat loss and extensive collecting, orchid
species are becoming extinct faster than they can be described and classified.
o The American Orchid Society advocates the purchase of only artificially
propagated orchids, either from meristems (clones) or seeds, which will help
discourage the collecting of orchid species at home and abroad.
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For a comprehensive discussion of orchid ecology, consult the monumental work The Orchids:
Natural History and Classification (1981, 1990), by Robert L. Dressler.
http://www.gardens.si.edu/come‐
learn/docs/Template_Orchid_What%20is%20an%20Orchid.pdf
https://www.orchid.org.uk/orchidstories.htm
https://dengarden.com/gardening/Orchids‐A‐Brief‐History‐of‐the‐Fascinating‐and‐Beautiful‐
Plant
http://oregonorchidsociety.org/education/orchid‐history
https://www.nybg.org/blogs/plant‐talk/2010/03/exhibit‐news/what‐makes‐an‐orchid‐
different‐from‐other‐flowers/
https://www.sciencemag.org/news/2015/08/orchids‐dazzling‐diversity‐explained
https://msu.edu/~halgren/orchids/whatis.htm
https://jeffollerton.wordpress.com/2017/03/24/dispelling‐the‐myth‐that‐orchid‐species‐
usually‐only‐have‐a‐single‐pollinator/
https://www.bbg.org/gardening/article/orchids_and_their_pollinators

Essential Carnivorous Plants
Most plants absorb nitrogen from the soil through their roots. But carnivorous plants absorb
nitrogen from their animal prey through their leaves specially modified as traps. Because
insects are one of the most common prey items for most carnivorous plants, they are
sometimes called insectivorous plants.
What makes a carnivorous plant?



Most carnivorous species are green plants that make food though photosynthesis (using
chlorophyll to convert sunlight, water, and carbon dioxide into sugar). Consuming
animals provides nitrogen and other minerals necessary for this process.
Using enzymes or bacteria, carnivorous plants digest their prey through a process similar
to digestion in animals. The end products, particularly nitrogenous compounds and
salts, are absorbed by the plants to enable their survival under otherwise marginal or
hostile environmental conditions.

Natural History





Carnivory in plants has evolved independently about six times across several families
and orders. The more than 600 known species of carnivorous plants constitute a very
diverse group, in some cases having little more in common than their carnivorous habit.
The most common habitat for these plants is in bogs and fens, where nutrient
concentrations (particularly nitrogen) are low but water and sunshine seasonally
abundant.
On the whole, carnivorous plants are relatively small, but large varieties also exist.
Carnivorous plants are especially adapted for capturing and digesting various
invertebrates, and occasionally even small frogs and mammals.

Traps



The conspicuous trapping mechanism, which is always a modified leaf, draws special
attention to these plants.
Pitfall traps evolved independently in four plant groups and sticky traps, in at least
three. These are examples of convergent evolution. In contrast, the snap trap and
lobster‐pot traps evolved only once among carnivorous plants.
o Pitfall traps, such as those found in pitcher plants, are among the most common
types of traps and employ a hollow, lidded leaf filled with liquid to passively
collect and digest prey.
o Flypaper (or sticky or adhesive) traps can be active or passive and rely on sticky
mucilage, either directly on the leaf surface (butterworts) or on gland‐tipped
hairs (sundews), to capture prey.
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o Snap traps (or steel traps), such as those of the Venus flytrap (Dionaea
muscipula) and waterwheel plant are hinged leaves that snap shut when trigger
hairs are touched. They use rapid leaf movements to actively ensnare insects.
o Bladder traps (or suction traps) unique to bladderworts (genus Utricularia), are
highly modified leaves in the shape of a bladder with a hinged door lined with
trigger hairs and actively suck in small organisms using a partial vacuum.
o Lobster‐pot traps, found predominantly in corkscrew plants (genus Genlisea), are
twisted tubular channels lined with hairs and glands and employ downward‐
pointing hairs to force prey deeper into the trap.
Digestion of the prey can take several days. The soft, inner parts of the insect are
digested, but not the tough, outer part called the exoskeleton.
o In flytraps, at the end of the digestive process, which can take from five to
twelve days, the trap reabsorbs the digestive fluid and then reopens. The time it
takes for the trap to reopen depends on the size of the insect, temperature, the
age of the trap, and the number of times it has gone through this process.
o In pitcher plants, rainwater inside a pitcher plant hosts a complex system of
aquatic life, including mosquito, fly, and midge larvae; mites; rotifers; copepods;
nematodes; and multicellular algae. These tiny organisms are crucial to the
pitcher plant's ability to process food. They create what scientists call a
'processing chain': when a bug drowns in the pitcher's toxic rainwater, midge
larvae swim up and shred it to smaller pieces, bacteria eat the shredded pieces,
rotifers eat the bacteria, and the pitcher plant absorbs the rotifers' waste.

Reproduction


Mature carnivorous plants may produce flowers on a tall stalk far above the leaves.
Flowers must be far away from the traps so insects pollinating the flowers do not get
trapped.

Human History



In the wild, most carnivorous plants are relatively rare.
Habitat destruction and over collection are two of the greatest conservation threats to
carnivorous plants. If you are interested in growing carnivorous plants in your home or
classroom, purchase the plants from a reputable grower who uses tissue culture or
vegetative means to grow the plant, or starts them from seeds.

https://botany.org/Carnivorous_Plants/
https://www.britannica.com/plant/carnivorous‐plant
https://www.sciencedaily.com/releases/2013/04/130402182653.htm
https://botany.org/bsa/misc/carn.html

Goldfish vs Koi
From: http://www.petgoldfish.net/
Fish, including species such as goldfish and koi, are one of the most common type of pets in the
world. Goldfish and koi are members of the carp family, but they are different from each other
in that goldfish do not have any barbels, which are tactile organs containing the taste buds,
around the mouth. This particular characteristic allows them to be easily distinguished from koi.
Goldfish actually exist in a far wider range of colors than their name implies. They are suitable
for both ponds and home aquariums, although the different color varieties can vary in terms of
their hardiness, and not all are suited to being kept outdoors all year in areas where
temperatures can fluctuate widely.
HISTORY
The popular image of a goldfish in a bowl has been depicted the world over - from ancient
pottery created during the Ming Dynasty in China to modern popular comic strips. There are
actually over 125 varieties of goldfish. All these varieties are thought to have originated from
the Crucian carp, which can reach a length of around 40-50 cm. The goldfish is considered the
oldest domesticated fish; its story began long before hobbyists began keeping pet fish in
aquariums.

CRUCIAN CARP - A WILD GOLDFISH

A WILD GOLDFISH (carassius auratus) WITH
YELLOW PIGMENTATION

It was common for people to keep private carp ponds in China during the Tang dynasty. Other
sites for these ponds were in the grounds of monasteries and temples , where monks would
watch over them as guardians. It was during this period that various genetic mutations caused
some of these carps to exhibit a golden coloration instead of their natural dull colors. These
golden carps were selected and bred over many generations.
The fish continued to be popular during the reign of the Song Dynasty. The emperor Chao Kou,
who was something of a goldfish enthusiast, even ordered the collection of these golden fish to
help restock his ponds. Imperial favour could well have been a very potent influence in
fostering the popularity of the goldfish.

Goldfish vs Koi

GOLDFISH AND KOI COMPARISON

Koi Pond
About Koi (nishikigoi ) "brocaded carp.
o Colorful varieties of domesticated common carp (Cyprinus carpio) popular in outdoor koi
ponds or water gardens.
o Distinguished by colors, patterns and scalation. Main colors include white, black, red,
yellow, blue, and cream.
o Will revert to natural color over several generations when released into wild
o Average length about 31.5 inches (under 3 ft); average age 25 to 35 years (some have
lived over 100 years)
o Grow about an inch per month;
Care of Koi
o Omnivorous – eat variety of foods: algae, peas, lettuce, watermelon, crustaceans,
larvae, worms (and sometimes their young)
o Fed what they can consume in about 5 minutes
o Important not to overfeed; may beg for food all day
o Can be trained to eat from feeder’s hand
The Lincoln Park Conservatory Koi:
o Fed a Koi pellet food once per day; a special treat is peas, Lemna (Duckweed) and other
greens
o Oldest two fish (a male and female) came over 20 years ago
▪ Some of the babies were transferred to Osaka Garden in Jackson Park, and a few
were kept here.
o Other Koi were donated from various sources
o Koi are kept in the Orchid Pond because they eat lots of plants and will uproot lost of
aquatics displayed tin the Palm Room Palm.
Koi vs. Goldfish
o Goldfish are descendants of Caraaaius carassius (Carucian Carp)
o Koi are descendants of Cyprinus carpio (Common Carp)
o Koi have prominent barbels (whiskers) on their lip
o Goldfish generally smaller with more variety in body shapes
o Goldfish developed in China over a thousand years ago - breeding Prussian carp for color
mutations.
o Koi developed from common carp in Japan in the 1820s.
Can be interbred, but offspring will be sterile

Turtles: Red-Eared Sliders
Information adapted and abridged from:
http://naturemappingfoundation.org/natmap/facts/red-eared_slider_k6.html (1)
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=1261 (2)
Trachemys scripta elegans (Weid-Neuwied, 1838)
Common name: Red-eared Slider
Also know as Pond Slider (Trachemys scripta)
Size: Adult Carapace Length: 5 to 11 inches
(12.5 to 27.9 cm).
Description: Red-eared Sliders are brightly
marked, and look similar to the painted turtle.1
Slider have yellow marginal scutes, a yellow
plastron covered in dark, blotchy markings, and
a red ear mark located just behind the eye
(although this ear mark is not always visible in older specimens). The head, neck, and legs are
greenish with yellow stripes. 1
Males are slightly smaller than females and have longer claws on the forefeet. Old specimens,
especially males, may become very dark, with black coloration obscuring the striped pattern on
the skin and shell. 1
Diet: Turtles don't have teeth, but instead have horny ridges that are serrated and sharp on
their upper and lower jaws. 1 Adult turtles tend to be more herbivorous than juveniles, but both
will opportunistically eat aquatic invertebrates (especially insects and mollusks), fish, frog eggs
and tadpoles, aquatic snakes, and a wide variety of aquatic insects, plants, and algae. 2
Reproduction:
Courtship and mating activities for red-eared sliders usually occur between March and July, and
take place underwater. Turtles are amniotes which requires females to nest on land. Females
prefer soft, sandy soil with good exposure to the sun for their nest site. Nests are dug with the
turtle's hind feet, usually within 200 meters of water. The nest is no deeper than 10 to 12
centimeters.1 Females lay 2-23 eggs per clutch, and as many as five clutches may be oviposited
per year.2
Development:
The sex of the turtle is determined during a critical phase of embryogenesis according to the
incubation temperature. These temperature-dependent reptiles lack sex chromosomes that
determine gender. Pond slider eggs that are incubated at temperatures between 22 and 27
degrees Celsius become only males, while eggs that are incubated at warmer temperatures
become females. Baby sliders hatch out of the egg looking like small adults. 1

Turtles: Red-Eared Sliders
Behavior:
Pond sliders are aquatic, omnivorous generalists, which rarely leave water except to bask.2 They
bask in groups on logs, fallen trees, and other objects near water. The sun exposure helps rid
them of parasites. 1
Raccoons, otters, mink, foxes, and other medium-sized animals will prey on turtles and their
eggs. Painted turtles keep a watch out for predators and seek refuge in the water at the first
sign of danger. For protection, they can quickly retract their head and legs into their hard shell. 1
Reptiles do not hibernate in the winter, but brumate, becoming less active but occasionally
rising for food or water. Red-eared sliders generally become inactive at the bottom of ponds or
shallow lakes when temperatures fall below 50oF (10oC). 1
Range/ Habitat:
The Red-eared Slider's indigenous range broadly covers the midwestern states, extending as far
east as West Virginia and a disjunct (relict) population in southern Ohio, as far west as eastern
New Mexico, and as far south as south of the Rio Grande River into northeastern Mexico. 2
This turtle lives in ponds, lakes,
marshes, and in slow-moving
rivers that have soft, muddy
bottoms. 1 Although they prefer
quiet waters, T. elegans is highly
adaptable and can tolerate
anything from brackish waters, to
manmade canals, and city park
ponds. The Red-eared Slider may
wander far from water, and
rapidly colonize any newly
available habitat.2
Means of Introduction:
Red-eared sliders are introduced primarily through pet releases and escapes; a situation which
has continued for several decades since the 1930s, reaching a peak during the Teenage Mutant
Ninja Turtle television cartoon craze of the late 1980s-early 1990s.1
The variety of turtle common in the pet trade are native to only part of the United States, but
are turning up where they are not native across the country and around the globe. They are
now considered among the word's 100 most invasive species (The Humane Society). 1
Did you know?
• The sex of the Red-eared Slider is determined by the temperature during development
• Red-eared Sliders live around ponds and can swim well underwater.
• Pond sliders communicate with touch and vibrations. 1

