BIOS ooy ON The Rock™

Activity Two

Deep Ocean Exploration
Ages 11 - 14 (with extension for older and younger students)

Activities:
e Activity 1:Partner Relay Illustrations
e Activity 2: Scientific Illustration
e Activity 3: Bathymetric Mapping

Course Subject:
o Art
e Math; plotting (X,Y) graphing

Introductory Exerpt:

The wise diver will refrain from written descriptions of his experiences. What | have
published of under-sea-scapes has aroused commendation on the part of fireside and dry
land readers. The moment, however, one of them puts on a helmet and goes to see for
himself, thereafter, all words and phrases, similies, and superlatives will become for
him hopelessly inadequate. Just as the colors under-sea are nameless in the gamut of
terrestrial hues, so our language becomes thin and vague when we try to fashion from it
adequate submarine imagery. Even the commonest fishes and other organisms of our
shallows are like different creatures when viewed from their own element and their own
level, instead of from a man’s vertical height above water: our human friends as we see
them from a second story window are strangely unlike them face to face!

Half Mile Down
William Beebe
p. 70




Activity One:
Partner Relay Illustration

Objective:
The students will utilize teamwork as they try and accurately depict an object or drawing by
listening to verbal descriptions.

Introductory Exerpt:

Soon after | returned to the surface | reviewed my telephoned notes, especially of

the several new fish of which | had been given such excellent sights. | added all the
details that came to mind. Then, with my artist Mrs. Bostelmann, I went into an artistic
huddle, made scrawling attempts myself, and then carefully corrected her trained
drawing. Little by little my brain fish materialized, its proportions, size, color, lights,
fins interdigitated with those of my memory, and we have a splendid finished painting,
which represents the vision in front of my window at 11:52 in the morning of August
eleventh, 1900 feet below the surface of the Atlantic Ocean. In the never-ceasing
excitement of abounding life | had completely forgotten the idea of a half-mile down

record...
Half Mile Down
William Beebe
p. 213

Key Words:

Observation, description

Ways to introduce topics:

Utilizing the “Unedited Telephone Observations on Dive Number Thirty-two” from Half
Mile Down by William Beebe and Gloria Hollister.

Activity:

Students should be seated in pairs with a divider blocking the view of their partner’s desk
One student will be the “Artist” and the other student will be the ‘Observer’
The “Artist’ should have a blank piece of paper as well as a pencil or pen
The ‘Observer’ should have and object or still drawing of a creature (see attachment)
The “Observer’ must describe the object or drawing to the “Artist’

o Detail must be included, such as size, proportion, significant structures.
The *Artist’ should draw the described object as best they can
At the end of the exercise they should compare the rendering the ‘Artist’ created versus
the object or drawing

Preparation and Equipment:

A divider should be placed between the students’ desks, the divider should block the
view of the other’s desktop.

The object drawn could be a classroom object or a picture. We have stills of deep sea fish
drawn by Else Bostelmann available; an unfamiliar object would work best.

A blank piece of paper and pencils or pens.



Activity Two:
Scientific Illustration

Objective:
Students will choose a marine organism and make a detailed drawing in order to better
understand the importance of scientific illustration in the history of biology.

Our Research:

This summer, BioNauts will use underwater cameras to capture images of marine organisms.
They will then examine these photos and make renderings of the organism including as much
detail as possible. Their work will echo the techniques used by scientists such as Wolfgang
Steerer and Else Bostelmann.

Introductory Exerpt:

What | had seen out of the windows was unexpected, even after all of the reports I
had heard coming over the telephone wires. For years | had watched our deep-sea nets
arrive at the surface after having been towed in the ocean for four or five hours, each net
containing a scant pint or so of minute animal life plus occasional larger fish or shrimps.
From these results | had visualized the depths of the ocean ans beautifully transparent
and rather sparsely populated. But through the bathysphere’s windows was evidence
that our nets, which are the best of oceanographic nets, gave a totally false picture of the
abundance of life in this part of the ocean. Discounting the larger fish and shrimps that
constantly advertised themselves by flashing lights, we passed through vast numbers of
small and moderate-sized organisms, distributed through a wide range of the phyla of
the animal kingdom. Nothing that our nets had produced had prepared me for as much
life as | had seen.

Half Mile Down
William Beebe
p. 263

Key Words:
Scientific illustration, scale

Guide to Scientific Illustration:

e Drawings are an aid to observation — if you can draw a structure, then you can also see
the structure.

e Just by looking at an illustration you can make a good review of the general structure of
the organism

e Noting the color etc. will help you recognize the organism if you see it at a later date.

e Do the drawing with a sharp, medium soft/hard pencil. If you make your first drawings in
pencil you can clean the drawings up or change them as you make more observations.

e The drawing should be an accurate depiction of the object

e The drawing should be large. Lines should be complete and distinct.

e Label all parts drawn, should indicate size, what the object is, where it was found.



Activity:

Give each of the students object or organism to draw along with paper and pencil
Rulers are useful to record size and create scale bars

Allow time for drawing of all major structures and identifying marks of organism
Later compare object to the drawings

Preparation and Required Equipment

Links:

Obijects to be drawn, could be organisms, skeletons, or any classroom object
Rulers, paper, pencils

http://www.smithsonianmag.com/issues/1996/june/nature.php

http://oceanexplorer.noaa.gov/edu/curriculum/sectionl.pdf



http://www.smithsonianmag.com/issues/1996/june/nature.php
http://oceanexplorer.noaa.gov/edu/curriculum/section1.pdf

Activity Three:

Bathymetric Mapping

Introductory Exerpt:

Another important phase of this method of observation is the physical
geography of the bottom. | have been able to describe and map over a mile of bottom
seen from five to twenty feet elevation, traversing steadily seaward. After passing the
great loop of the cable, all visible life ceased, and we drifted over a wide expanse of
dessert, with no fish or plumes or living coral. | have no idea of the significance of this
dead zone.

I have never succeeded in following the bottom lower than 350 feet. Increasing
cloudiness of the water and greater obscurity have made it impossible to distinguish
anything, and the danger of getting hung up and snapped off on some projecting cliff is
too constant to progress blindly.

With a calm sea, a steady off-shore breeze or current, and our searchlight in working
order it will be possible sometime to make a systematic survey of the Bermudian insular
shelf. Even to repeat the conditions under which we worked would mean perfect facility
for recognizing the change in species of fish and such invertebrates as echinoderms and
horny corals; to see and name and note the bottom limits of algae and brain coral; and
finally to watch for the end of water-worn and air-worn rocks, and the beginnings of the

lava flows of old Bermuda Mountain.

Half Mile Down
William Beebe
p.

Our Research:

The BioNauts will be using a BIOS boat and creating a transect line of their own across the
Bermudian platform using the traditional lead line as well as a depth sounder. The measurements
recorded will be paired with the appropriate GPS coordinate and the results will be graphed.

Key Words:
Bathymetric map, Contour map, Soundings

Ideas to relate to topic:

There are marine and terrestrial contour maps.

Contour maps diagram the differences in depth (marine) or elevation (terrestrial).

The contour lines connect areas of different depths or elevation and the areas between the
lines are certain measurements.

Contour maps are necessary when navigating a mountain or an ocean.

Bermuda is upon a volcanic platform that emerges out of the Atlantic Ocean.

The unique geography of Bermuda can be observed by looking at a contour map that
clearly shows the dramatic drop in depth only a few kilometers off shore.



Activity:

e Pairs of students share the BIOS Bermuda Bathymetric map

e Draw a line through the Bermudian platform (some are already included)

e On graph paper create x and y lines.

e The X-axis should be labeled “Distance (km)” and the Y-axis should be labeled “Depth
(m)”

e On the Y-axis, since we are doing depth, the values start with the deepest depth located
on the key (5500 m) and decrease in number as you go up on the Y-axis, eventually
ending up at 0 m.

e You are creating a line graph, so the depth at which the transect line starts is the first
point. Example: (0 km , 4000m) (X, y)

e It may be easier for students to first record the x-y coordinates on a spare sheet of paper.

e Measure the distance between contour lines, and determining the distance on the scale
provided. That measurement is the distance between two points on your graph (difference
in x-values)

e Once all points are plotted on the graph connect the lines, creating a cross-section of the
Bermudian Platform

e Students can use different colors in each of the areas of depth.

Preparation and Required Equipment:
e Rulers, pencils, graph paper
e Bathymetric map print-out

Links:
http://pubs.usgs.qov/of/1999/0fr-99-0132/
http://en.wikipedia.org/wiki/Sounding line



http://pubs.usgs.gov/of/1999/ofr-99-0132/
http://en.wikipedia.org/wiki/Sounding_line




