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True Sea Monster
ales of sea monsters attacking ships
have been around since ancient
times. One of the most common
descriptions of the creatures found

throughout history is that of a huge animal with
many tentacles and giant eyes that could latch
on to a ship and sink it. The centuries-old
Norwegian legend of the Kraken is thought to
have been spurred by giant squid sightings. In
1850, Japetus Steenstrup, an eminent Danish
biologist, authored several papers on the giant
squid. It was he that first used the term
"Architeuthis," Greek for ruling squid, to refer to
the creatures.  
Giant squid are members of the Architeuthidae
family. It is comprised of as many as eight
species of the genus Architeuthis. These ani-
mals live in the deep oceans of the world and
can grow to an estimated length of 34 feet for
males and 44 feet for females from the caudal
fin to the end of the two long feeding tentacles.
The thin feeding tentacles are much longer

than the rest of the body. They can be up to 35
feet in length and broaden to clubs covered
with suckers—suction cups lined with rings of
sharp, serrated chitin. The suckers latch onto
prey through both suction and perforation.
Suckers also line the four pairs of arms that are
shorter than the feeding tentacles and are used
by the squid to hold onto its struggling prey
and move it toward the animal's beak. 
They have the largest eyes in the animal
world—up to twelve inches in diameter. The
squid dwell at depths that are not penetrated
by light even during the day. Their eyes must
be able to detect the small amounts of light
that do exist, including bioluminescent light
emitted by other deep-sea creatures. 

Say Cheese
Although scientists don't consider the giant
squid endangered or even rare, the only evi-
dence that such creatures really exist were the
dead carcasses that washed up on shore or
the dying specimens caught in fishermen's
nets. But that changed on September 30, 2004
when two Japanese scientists captured the first
images ever taken of a live giant squid in the
wild. 

IT'S ALIVE!

T

They concentrated their search in areas that
were known to be hunting grounds for sperm
whales, the giant squid's number one predator.
For years whalers had reported finding large
numbers of squid beaks in the stomachs of
sperm whales. The beaks are indigestible and
collect in the whale's stomach until they are
coated with a waxy substance called ambergris
and excreted. Scientists had conducted in-depth
observation of whales in the hopes of collecting
data on their prey.
Theorizing that the shy giants were scared
away by larger boats and noise, the scientists
waited patiently for the squid to come to them.
From 2002 to 2004, Tsunemi Kubodera of the
National Science Museum in Tokyo and Kyoichi
Mori of the Ogasawara Whale Watching
Association cruised a five-ton fishing boat with
only two crewmembers in the North Pacific
Ocean in search of their elusive prey. On their
third visit to a spot 600 miles south of Tokyo,
they dropped their 3000-foot line into the water
and waited. Attached to the line were a cam-
era, a depth recorder and a weighted jig to
snag the squid. They used common squid and
shrimp as bait. 
In waters 2950 feet deep, the camera snapped
550 images of the giant squid that took the bait.
After more than 20 attempts that day, a 26-foot
giant squid attacked the lure. As the squid
wrapped its long tentacles around the bait, one
of them got snagged on the jig. For four hours
and 13 minutes the squid struggled to free itself
and the camera continued capturing images. 
When the squid finally escaped, it left behind a
severed tentacle attached to the line. The
retrieved portion was 18 feet in length and DNA
testing confirmed that it belonged to
Architeuthis. The tentacle was still moving
when it was hauled aboard and repeatedly
latched onto the boat deck and the researchers'
fingers. 

More to Come?
The images already seem to dispel a long-held
belief that giant squid were inactive, opportunis-
tic predators who used their tentacles like fish-
ing lures to snag whatever happened by.
Kubodera and Mori's images show an aggres-
sive hunting pattern and an impressive display
of speed and power while it tried to free itself
from the line. 
As expected, scientists from around the world
are excited about the images. They believe that
much can be learned about the squid's behav-
ior by analyzing the photos. And now that they
have a better idea of where to look for the giant
squid and how to attract them, they anticipate
that more footage will unveil a whole new
understanding of this mysterious creature.

For customer service, call 1-800-955-1177.
To fax an order, use 1-800-955-0740.
To order online: www.fisheredu.com



Fisher Science Education Headline Discoveries       Volume 3, Issue 1, Spring 20068

Announcer 1: This is going to be a great 
match-up. Is there any indication of who is
favored to win?

Announcer 2: That is a tough question. This is
one of the most debated match-ups in the food
industry today. Sugar will always be the favorite.
But Artificial Sweetener has an edge with the
reputation of being low calorie. Tough decision!
Let's go to center ring for the action.

Ring Announcer: In this corner…weighing in at 4
calories per gram and wearing white…introducing
the current heavyweight champion of the world,
known as The Natural—Sugar! 

And in this corner…weighing in at 0 calories per
gram and wearing pink and blue…we have the
challenger—Artificial Sweetener! 

Ladies and gentlemen, welcome to the main
event. Let's get ready to SWEEETEN!

Round 1: The Introduction
The Natural
Table sugar (or sucrose) is produced from sugar
cane or sugar beats and then crystallized. Your
body breaks it down into glucose and fructose,
which in turn feeds the body with energy and
keeps the brain operating. Sugar is still the most
commonly used sweetener in the industrialized
world. Natural sugar can be found in a variety of
states or versions including molasses, honey,
and brown sugar. 

Artificial Sweetener
The following are some of the most popular
artificial sweeteners used to replace natural
sugar:

Aspartame, better known as NutraSweet® or
Equal®, was discovered in 1965 by researcher
James Schlatter, at G.D. Searle & Company.
Aspartame is composed of two amino acids,
phenylalanine and aspartic acid. The body

digests these acids the same as it would any
other protein. The U.S. Food and Drug
Administration (FDA) approved the use of
aspartame as a "general purpose sweetener" 
in 1981.

Saccharin, or Sweet' n'Low®, was discovered in
1879 by researchers at Johns Hopkins University.
The world's oldest artificial sweetener does not
provide the body with any energy because it
does not metabolize. Saccharin is chemically
formed with carbon, hydrogen, nitrogen, and
oxygen. It was approved for use in the United
States in 1879.

Sucralose, commercially known as Splenda®,
was discovered in 1976. It is formed by
selectively substituting three chlorine atoms for
three hydroxyl (-OH) groups on the sugar
molecule. This process prevents the end product
from being digested as a carbohydrate. The FDA
approved use of Sucralose in 1998.

Round 2: The Myths
The following is a list of commonly heard rumors
about health risks associated with sugar and
artificial sweeteners:

Myth 1: Sugar is the leading cause of obesity. 
Fact: The leading cause of obesity is overeating.
Sugar actually contains fewer calories than fat.
However, overconsumption of sugar may lead to
tooth decay.

Myth 2: Aspartame (NutraSweet® and Equal®) is
linked to brain cancer/tumors, diabetes, birth
defects, epilepsy and other health complications.
Fact: No significant statistical association
between aspartame and the diseases listed
above has been established. People with a rare
genetic disorder called PKU (phenylketonuria)
need to limit their consumption of any
phenylalanine, which is a main ingredient of
aspartame.

Myth 3: Saccharin (Sweet' n'Low®) leads to
cancer.
Fact: A population study involving 9000 people
uncovered no evidence that saccharin increases
the risk of cancer. In December of 2000,
Congress passed legislation to remove the
warning label indicating that saccharin may lead
to cancer.

Myth 4: Sucralose (Splenda®) can lead to enlarged
liver, enlarged kidneys, a decreased red blood
cell count, and other health-related issues.
Fact: Since sucralose is relatively new, it has not
been subjected to a large number of studies.
Some studies have indicated that there is a
possible link between sucralose and the health
ailments listed above, but there is no conclusive
evidence.

Round 3: The Decision
So the question remains: which is better, sugar or
artificial sweetener. With the exception of
diabetics and other people who cannot consume
excessive amounts of sugar due to their
condition, most people find it's a matter of
personal preference. So far, these two rivals
seem evenly matched. There are many ongoing
studies taking place to find out if sugar or artificial
sweeteners can lead to health problems. Until
one such study identifies a competitive
advantage for sweetener, a particular consumer
and his/her taste buds will continue to decide the
winner.

SWEET SCIENCE

How much sweeter are these 
artificial sweeteners than table sugar?

Aspartame: 200x
Saccharin: 300x
Sucralose: 400 to 800x

TALE OF THE TAPE

NEW PRACTICAL, TECHNOLOGY-BASED
EXPERIMENTS FOR STUDENTS

Give your students the chance to use the latest technology 
for classroom experiments—for a lot less than you'd expect.

Biopac Science Lab sets the standard for easy-to-use, hands-on learning
that engages students and develops critical thinking skills.

Students record data from their own bodies, analyze it, and report the
findings. Simple setup, detailed curriculum guide, and video Help.

– PROMOTE STUDENT PARTICIPATION 
– FOCUS ON SCIENTIFIC PRINCIPLES
– NO TECHNICAL EXPERTISE REQUIRED
– PLUGS EASILY INTO ANY STANDARD COMPUTER

System connects to computer's built-in sound card or external USB-Sound line-in,
contact your Fisher Science Education Representative for details. 

SINGLE USER CAT. NO. PRICE
Intro System HS90280A 535.95
Intro System w/Stimulus/Response Pack HS90281A 595.95
Stimulus/Response Pack HS90282 75.85
Electrodes, 100/Pk. HS90283A 55.95

MP40 CONTROL UNIT
WITH LEAD SET

SAMPLE ECG SETUP

SAMPLE ECG DATA

Envisioned by Teachers. Designed for Students.  Built to Last.

Introducing the 
revolutionary Swift M2

What's your idea of the perfect 
classroom microscope?

We asked. You told us. And the result 
is the new and exciting M2.

Remarkably flexible and distinctively designed,
the revolutionary Swift M2 is three microscopes in
one—with a modular design that goes from the
classroom to the field as easily as it goes from
compound to stereo—freeing you to create new
and interactive lesson plans like never before. 

It also comes with unique student-proof features
that ensure it can withstand the rigors of
classroom use. And, of course, it's backed with
the Swift limited lifetime warranty.

INSIDE EVERY SCIENCE TEACHER IS A SERIOUSLY 
COOL MICROSCOPE SCREAMING TO GET OUT!

CAT. NO. PRICE
HS85273B 698.95

HEADDIS.qxd  2/27/2006  4:04 PM  Page 8



Making Science MatterTM www.fisheredu.com       Tel. 1-800-955-1177       Fax. 1-800-955-0740 17

CRAMPED FOR SPACE? TIGHT BUDGET? GET DOWN TO BASICS!

Basic™ 47 Laboratory Fume Hoods are designed specifically for modular laboratories,
classrooms and light-duty applications where safe ventilation is required. Constructed of
epoxy-coated steel, Basic Hoods are economical so your budget stays on track; and the
smaller overall height and depth allow them to fit in areas with low ceilings or narrow
aisles. Demonstrating a chemical reaction from inside a fume hood to a group of
students? Now it can be done with the Video Flex® 5400 Fume Hood Camera from 
Ken-A-Vision®. Mounted inside Labconco's Basic 47 Fume Hood, the camera displays a
live image on a TV Monitor or computer allowing students to watch the experiment as it
happens. That's one way to get a group of students inside a fume hood!

To receive your free monitor, Basic 47 Fume Hood (HS51259MF) and Video Flex 5400
(HS93701) must be ordered at the same time. Valid thru December 31, 2006. 
Vouchers must be returned by February 28, 2007.

FREE GUARDIAN™ JR. AIRFLOW
MONITOR WITH PURCHASE OF BASIC™
47 FUME HOOD AND KEN-A-VISION VIDEO
FLEX® 5400 FUME HOOD CAMERA!

OVER $700 VALUE!

Visualize curriculum aids that take advantage of current
technology and everyone "getting it" at the same time.
Ken-A-Vision® Video Flex® 5400 Fume Hood Camera
provides the tool to make your teaching experience
everything you can envision. Installed in Labconco's Basic
47 Fume Hood, scientific demonstrations can be viewed
live, in living color, allowing students to watch as a group. 

n the deepest recesses of the ocean you
might expect there to be complete
darkness. But thanks to bioluminescence,
this hidden world is host to an ever-

changing light show. In this surreal landscape
(between 200 and 1000 meters below the ocean
surface), almost 90% of the inhabitants are
bioluminescent. 

Bioluminescence is the emission of visible light
by a living organism. The luminous nature of
creatures residing in the ocean depths has been
documented for centuries by mariners who
reported seeing mysterious "milky seas"—an eerie
white glow that extends for miles across open
water. While most prevalent among the deep sea
population, bioluminescence can also be found
on land, including earthworms, some bacteria
and fungi, and, of course, the firefly.  

Cold Light
The primary components necessary for
bioluminescence are oxygen, luciferin (a
molecular substrate), and luciferase (an enzyme).
While the process differs slightly between
species, the oxidation reaction is the same in
every creature. In the presence of oxygen,
enzyme and substrate act in combination to
produce a short burst of visible light. And the
reaction is quite efficient. A firefly converts into
light almost 100% of the energy generated in
bioluminescence, compared to an electric light
bulb that loses over 90% of its energy to heat.

The resulting light is concentrated in the blue-
green range of the spectrum, although other
colors have been observed. For example, the
dragonfish creates a rare red beam to locate its
prey. This "night vision" is particularly effective
since most sea animals cannot detect it. 

Why Glow?
In the dark seas, bioluminescence is a key
means of finding and attracting prey. The
anglerfish uses a light organ filled with bacteria
that dangles from its forehead; in the same way a
fisherman might bait a brightly colored lure. The
aptly named flashlight fish uses a light, produced
by symbiotic bacteria living in an organ below its
eye, to illuminate potential prey. Glowing fungi
use their light to attract insects, not as prey, but
to serve as a delivery service for their spores.

Many sea creatures use bioluminescence as
camouflage or to defend against predators. Some
fish can become virtually invisible by matching
their glow to the color and shading of sunlight, in
a process called counter-illumination. When
attacked, the Atolla jellyfish generates expanding
rings of blue light that can last more than half a
minute. Scientists suspect this response may
attract larger fish, which in turn consume the
original predator. The Caribbean's Mosquito Bay
contains an unusually high concentration of tiny
underwater plankton called dinoflagellates, also
known as "fire plants." They produce quick
pinpoints of light when startled; the result of this
natural burglar alarm is a spectacular display that
can last all night.

Fireflies provide perhaps the best-known example
of bioluminescence, in which males and females
communicate using flashes of light. There are
more than 1900 known species of firefly, found in
all parts of the world except Antarctica. Although
not all are bioluminescent, each light-producing
species uses a unique sequence of flashes to
signal the opposite sex.

Light in the Lab
Dinoflagellates, one of the most common sources
of bioluminescence, are also easily grown in the
lab. Cultures and growth media can be readily
obtained, and dinos require no more care than
the average houseplant. Since their light
production is on a strict day/night cycle, or
circadian rhythm, studies must be performed in a
darkened room during their night phase. Both
mechanical (shaking) and chemical (10% acetic
acid or vinegar) stimulation will produce a
bioluminescent reaction that can be viewed
under a microscope. Since the bioluminescence
produced by a dinoflagellate indicates its overall
health, scientists often use these plants to
examine the harmful effects of toxins on the
environment. 

A Bright Future
Studies of bioluminescence have applications in
many fields, including genetics, medicine,
ecology, and biotechnology. Inserting a jellyfish
gene into an African butterfly is helping scientists
at the State University of New York (SUNY) study
how genes control development. Bioluminescent

I

ATP assays are used to identify bacterial
contamination in wounds and tissues; ecologists
use bioluminescent tests to assess bacterial
contamination of drinking water. Life scientists
use the luciferin-luciferase reaction extensively
due to its extremely high sensitivity and
nonhazardous nature. Some of the applications
include the detection of calcium in live cells or
tissues, ELISA, and high-throughput drug
screening. And while researchers continue to find
new species of glowing creatures in the ocean
depths, others work above the surface to seek
new and exciting ways to unlock the potential of
bioluminescence.

ILLUMINATING THE MYSTERIES
OF BIOLUMINESCENCE

The bioluminescent display of the Atolla jellyfish
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