
Microscope ID Card #1
Slide Name: Privet Leaf - Cross Section

Labeled Drawing of the “Leaf Factory”

Note: Different Kinds of Cells

(See Card #2)

Look for the tall Palisade 
cells. They are column-
like cells that lie in the 
upper surfaces of leaves. 
They contain structures 
called chloroplasts where 
photosynthesis takes 
place. Photosynthesis is 
the process that the plant 
uses to combine carbon 
dioxide, water and sunlight 
to make sugars, starches 
and oxygen.

Kingdom: Plant



Microscope ID Card #2
Slide Name: Dicot Leaf Epidermis-Underside - Stomata Cells

Stomata Cells are valve-like structures that can open and close. They 
allow carbon dioxide gas to enter and oxygen gas to leave the leaf. The 
plant’s stomata cells also help the plant to guard against drying out. 
Stomata comes from a Greek word meaning “mouth.”

Kingdom: Plant



Microscope ID Card #3
Slide Name: Onion Root - Cells Dividing

Growth in living organisms requires that individual cells divide and multiply into 
two cells in a process called Mitosis. In this slide several cells are in the process 
of dividing and multiplying. Inside these cells you can see the genetic material 
called Chromosomes. Humans have 46 chromosomes.

Kingdom: Plant



Microscope ID Card #4

The Sporophyte is the structure of a Fern that 
produces the plant’s Spores. Spores are tiny re-
productive structures that eventually become new 
plants. Spore is a Greek word meaning seed. Young Fern with Leaf 

Fronds Unrolling

Slide Name: Fern - Young Sporophyte

Photograph of a Fern 
showing spore sacs 
called sori developing 
on underside of frond.
See Card #5 for more 
about spores

Kingdom: Plant



Microscope ID Card #5
Slide Name: Moss Spore Capsule - Early developing stage

Mature Spore Capsules and Green Spores

Photograph of Young Spore 
Capsules

This slide shows the spores of a Moss 
plant developing inside a capsule. 
Spores are tiny reproductive structures 
that grow into new plants. Field 
photographs below and to the above 
right show mature stages and spore 
powder.

Kingdom: Plant



Microscope ID Card #6
Slide Name: Amoeba

Amoeba are simple microscopic organisms called Protists. They move 
by means of projections called pseudopods. Amoeba are single-celled 
organisms found in freshwater, typically on decaying vegetation. Each has a 
single nucleus and a simple contractile vacuole which maintains its internal 
pressure. The jelly-like material inside the amoeba is called cytoplasm.

Kingdom: Protist



Microscope ID Card #7
Slide Name: Mixed Algae

Algae are simple organisms that capture light energy and make food through a 
process called Photosynthesis. Photosynthesis converts carbon dioxide, water 
and sunlight into sugars, starches and oxygen.

Algae range from single-celled organisms to multi-celled organisms. Complex 
forms are the seaweeds. All Algae lack leaves, roots, flowers, and other structures 
that characterize higher plants. Most are placed in the Protist Kingdom.

Another type of Algae is called Blue-green Algae or Cyanobacteria.  It is one of the 
oldest living organisms on earth. Blue-green algae first appeared on earth over 
3.6 billion years ago and are responsible for most of the oxygen in the earth’s 
atmosphere. Blue Green Algae are placed in the True Bacteria Kingdom.

Kingdoms: Protist and True Bacteria



Microscope ID Card #8
Slide Name: Volvox

Volvox is a Protist microorganism that forms round colonies. Each Volvox is 
composed of numerous cells that are interconnected and arranged in a hollow 
sphere. The cells swim in coordinated fashion. The cells also have eyespots, which 
enables the colony to swim towards light. Volvox is found in ponds, ditches and 
even in shallow puddles.

Kingdom: Protist



Microscope ID Card #9
Slide Name: Cyclops and Daphnia

Cyclops

Daphnia

Cyclops is a fresh water 
microscopic animal that is a 
member of the Crustacean 
group. Larger Crustaceans are 
Crabs and Lobsters.

Cyclops has a head with a pair 
of antennae and five pairs of 
limbs. The mid-body region has 
an additional seven pairs of 
limbs. Cyclops uses the limbs 
to swim. It also seizes food 
particles with the limbs round 
the mouth. They are common 
in slow rivers and canals, 
particularly among weeds.

Daphnia are microscopic animals and 
are one of the several small water 
Crustaceans commonly called “water 
fleas” because of their swimming style 
(although fleas are insects and thus 
only very distantly related). They live 
in various water environments ranging 
from swamps to freshwater lakes, 
ponds, streams 
and rivers. 
Their bodies are 
translucent or 
nearly so and 
as a result they 
make excellent 
subjects for the 
microscope.

Kingdom: Animal

Side view

From Above view



Microscope ID Card #10
Slide Name: Drosophila Fly

Drosophila is a family of very 
small flies whose members are 
often called Fruit flies. They 
feed on unripe or ripe fruit. Fruit 
Flies have been heavily used in 
genetics research.

Kingdom: Animal

3D Model



Microscope ID Card #11
Slide Name: Hydra

Hydra are a family of simple, fresh-water animals that have tentacles that can 
sting and sweep food into it’s mouth at the base of the tentacles. Hydras are 
predatory animals belonging to a group called Cnidaria. They can be found 
in most un-polluted freshwater ponds, lakes and streams. 

Kingdom: Animal



Microscope ID Card #12
Slide Name: Paramecium

Paramecium are microscopic Protists that are unicellular and slipper-shaped. 
Simple cilia (hairs) cover their body. The beating motion of the cilia causes the 
cell to move. Paramecia are widespread in freshwater environments and are 
especially common in pond scums.

Kingdom: Protist



Microscope ID Card #13
Slide Name: Penicillium - Mold Fungus

Penicillium fungus enlarged by 1200x

Penicillium, commonly known as “bread 
mold” is a Fungus. There are several types 
of Fungi: Mold, Yeast and Mushrooms. A 
Fungus is a type of organism that lives off 
lives off of other living or dead organisms. 
They cannot make their own food. Along with 
bacteria, fungi are the primary decomposers 
of dead organic matter in most land 
ecosystems. Fungi are used extensively by 
humans. Yeast fungi are responsible for the 
fermentation of bread while Mushrooms are 
commonly eaten in salads or dinners.

Mushrooms in a Forest

Kingdom: Fungi



Microscope ID Card #14
Slide Name: Rotifer

Rotifers are microscopic animals that get their name from a Latin word 
meaning “wheel-bearer.” The wheels are composed of several ciliated tufts 
around the mouth that in motion resemble spinning wheels. These wheels 
create a current that sweeps food into the mouth, where it is chewed up by 
tiny jaws. It also pulls the animal through the water. Most free-living forms 
have pairs of posterior “toes” to anchor themselves while feeding. They can 
be found in most freshwater ponds. They play an important role in keeping 
water clean.

Kingdom: Animal



Microscope ID Card #15
Slide Name: Human Skin Cells

This slide shows human skin cells 
that are part of the upper layer of skin 
called the Epidermis. Inside a square 
inch of skin are 650 sweat glands, 
20 blood vessels, 60,000 cells, and 
more than a thousand nerve endings! 
Since an animal’s body is completely 
covered in skin, it is the largest organ 
in the body. 
Skin is composed of three layers: 
The Epidermis, which provides 
waterproofing and serves as a barrier 
to infection; the Dermis, which serves 
as a location for hairs, nerves and 
vessels and the Hypodermis which is 
the basement membrane.

Kingdom: Animal



Microscope ID Card #16
Slide Name: Human Blood - Red Blood Cells 
Note: Single White Blood Cell in the Center

Blood is a highly specialized circulating tissue consisting of several types of 
cells suspended in a fluid known as plasma. Two important types of blood cells 
are:
 • Red blood cells, whose main purpose is the transport of oxygen.
          • White blood cells, which produce antibodies to fight infection.
Additional functions of blood are:
     • Supply nutrients such as glucose to other cells in the body.
     • Removal of waste such as carbon dioxide, urea and lactic acid.
 • Coagulation, which is one part of the body’s self-repair mechanism. 
 • Regulation of body temperature.

Kingdom: Animal



Microscope ID Card #17
Slide Name: Human Bone

Bone is a relatively hard and lightweight composite material, formed mostly of 
calcium phosphate. While bone is essentially brittle, it does have a degree of 
elasticity. Bone has an internal mesh-like structure, which supports its strength.

Kingdom: Animal



Microscope ID Card #18
Slide Name: Human Hair

Hair is a filamentous outgrowth from the skin, found mainly in mammals. It 
projects through the skin epidermis. So-called “hairs” are also found on plants 
and insects. The projections on insects and spiders are called bristles. The hair 
of non-human species is referred to as fur. 

In contrast to most mammals, humans do not have all-encompassing, thick hair 
on their bodies. While the great apes have relatively thin body hair and some bare 
areas, this is exaggerated in humans: coverage is so sparse that it can give the 
appearance of completely bare skin (hence the term “naked ape”).

Kingdom: Animal



Microscope ID Card #19
Slide Name: Human Smooth muscle

Smooth muscle is a collection of muscle cells found within the “walls” of 
hollow organs; such as the bladder and the gastrointestinal tract. It also 
lines the other parts of the body, such as blood vessels. Smooth muscle is 
fundamentally different from skeletal muscle and cardiac muscle in terms 
of structure and function.

Smooth muscle is spindle shaped, and like any muscle, can contract and 
relax. The cells themselves are generally arranged in sheets or bundles.
The cells that compose smooth muscle have a single nucleus.

Kingdom: Animal



Kingdom Card #1

True Bacteria are very simple 
organisms. They are some of the 
first life forms to have evolved over 
3.6 Billion years ago. A spoonful of 
soil can contain millions of Bacteria. 
Bacteria are everywhere: in soil, 
water, and in symbiosis with all other 
organisms. 

Most Bacteria are helpful or essential 
in all ecosystems. Some diseases are 
caused by bacteria - these types are 
called pathogens.

Bacteria have cell walls, like plant 
cells, but do not have a nucleus. Many 
move around using whip-like flagella.

Kingdom: True Bacteria



Kingdom: Ancient Bacteria or Archaea Bacteria

Volcanic Black Smokers at the 
bottom of ocean basins release 
minerals such as Sulfur and gases 
such as Methane. The Black 
Smokers are habitats that support 
Ancient Bacteria. These Bacteria 
live by processing the minerals and 
gases into energy and growth.

Archaea Bacteria are a unique form of life that 
is distinctly different from True Bacteria. 

Many Ancient Bacteria live at very high 
temperatures, often above 212 degrees (boiling 
point of water), and can be found in geysers 
and black smokers. Others are found in very 
cold habitats or in highly acidic water. These 
types of bacteria are called extremophiles.

Ancient Bacteria are usually harmless to other 
organisms and none are known to cause 
disease. They are possibly the first living 
organisms. Fossils of these Bacteria have 
been dated to 3.8 billion years ago.

Many Ancient Bacteria get their energy from 
processing Iron, Sulfur or Methane molecules. 
The mineral Magnetite is believed to be a by-
product of Ancient Bacteria “eating” iron oxide 
molecules! When the Bacteria die they leave 
behind the iron that was inside their bodies.

Kingdom Card #2



Kingdom: Fungi

British Soldier Lichen

Lichens are unique organisms. They are 
a fungus and an algae living together 
as a single organism. The algae makes 
the food through photosynthesis, while 
the fungus provides an anchor on 
rocks or trees and absorbs water. Their 
association is called symbiosis.

Lichens are called pioneer plants because 
they are the first living things to grow on 
rocks. They are also most likely the oldest 
of the land organisms.

Lichens are placed in the Fungi kingdom. 
Gloucester has one of the  greatest 
Lichen populations in the world.

Kingdom Card #3
Name: Lichens

Toad Skin Lichen

Green Shield Lichen


