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o .Dll' o ctmns Use pmmreg fmm the lab tn answer the follumng
'ﬁluestmns ' - o '

1 Dumlg a druught many budles nf water becnme dr};F
 Which of the birds shnwn might not be able to gather '

| '_._fnud 1f the budles ut‘ water and nmd ﬂats dry up‘? Ex him .

g 2. Durmg SOme- droughts, many ﬂuwermg and Fruit- bearmg' .

angiosperms die as well. Which birds would thlS
| prubabl} affect’ first" Exnlam -

3. Imaginé that during one drought a young snip hatches.

“Unlike the other snipes in the. phpﬁ'latimi, this young bird -

develops a shnrt Pbeak. This snipe is able to crack open
- .some seeds. “How. mlght this:beak be- a dlsadvantag or an
dvautag e to the bird? Explain lam



Adaptation Creature -

Your geel is to create yeur eem creature of the deep with umque )

'adeptatlens that help it survive in its environment.

Requirements:

1. Cree_ture Drawing

a, Cult}rful

~ b. Neat . '
C. Appreprlete Adaptetlens
d. Name

e, Creative

* 2. Back of Paper (2-5. sentences each)
~ a. Describe the habitat in which your ereeture fives.

b. List adaptations and explain why they ere helpful to- the

. -organism

¢c. Describe how your-creature obtains its food and what it eats

d. Describe how your creature finds a mate

¢. How would Darwin. explam the evolution ef your ereature _
(can draw pletures with explanations)} - '

Points

_' Requirements _ Each Category is worth 5 points

1 Drawing - |‘Colorful | Neat Appropriate .| Name | Creative
' o - Adaptations | =

| ‘Description | Habitat | Adaptation | Food Find Darwin

1 ' ' Mate

~

Total

\W
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LEARNINGUBJECTIVES : oo Lo -
. Students will learn that whtte llght {vmbie hght) is. eemprlsed ef ﬂll
" ‘colors'of the spectrum.. '

| Students - will learn that the quantlty ef hght deereasee w1t11 mereasmg R

_ dépth in the Geean, :
. Students vmll learn thet the quehty ef hght ehenges Wlﬂl mereasmg
: 'Students wﬂl earn. that red llght penetrates water the leest and that
" ‘blue light penetratés water the most. crten T . :
. Students will learn thst many ocein ergamsms are blelummeeeent
-+ -Students will Jearn that bioluminescent light is usually hlue
- Stidents willlearn 'why organisms bieluminescent.: Lo
S .;Students wrll Tearn: ahtmt setrerel blelummeseent emmals tllreugh
B mdependent researeh ST S =

I{EY WORDS

o - Photic -

- Aphatic .

* Twilight zone .

- Midnight zone -

' Bioluminescence -
Spectrum

: Wavelength

 Reflect ‘..

' .'Ahserb

BACKGROUND INFORMATION _ :
- If-you wereable to.combine all of the-world’s ocean hasms -and stir -
. -them together-with a spoon, the average temperature.of the water:

- wouild be 4°C, the average depth would be about 14,000 feet, and-the
“average Tight level woulid be zerc. The bulk of our.oceans:are
-comprised. of deep sea’habitats:thaf exist in very:little to no'light,

With: regard to tight level, the ocean has been.divided: inio three zones

_ based on depth and Iight level. The specific depths-of these zones will
vary based on.a number of physical parameters, but the following
_three divisions can e used when teaching about light leveis:in ocean

- _'-'waters. The-upper 2{}!} meters of the-ocean is termed the photic zene



R _.the sur:faee of the eeean, it eppeers red beeeuee it refleete red llght
- Canyou see-a red fish-swimming at 100 meters? At this depth the red L
-+ fish iy digf eult, if not impossible to see, and appeare blackish. heee,use
.7 thereis no red Tight to.reflect at that tlepth and the fieh aheerbs all
* " other:wavelengths of color. " - . C
- -.'Ini the twilight. ZONEy; there are. numereue ammale that are blaek er red e
~ o At depthythese organisms are not visible. The blaek emme.le ‘absorb ali
- eolorsof. ltght available and thered. animals appear black as- well
.- thereis no ved light.to, reflect and their hodies absorb:all- uther e
. available. wevelengths of light. Thus red.and Dlack animals .

- -predemmate. Since the color blie penetrates bestin water, there
sunply are riot-that man} ‘blue emmale in:the mldwater regmne of the _

P | © ocean; their entire bﬂd‘tES weuld reﬂeet the blue llght ami they weuld ;
S be hlghly visible 6 predatere A : :

© Animals that seek to produce eemethmg vmhle te ether erge.msme

" “have taken advantage of the penetration of blue light in water. Many ’: '_ S

“ocean‘animals, especially those living in the twilight and. mtdmght
- zones, are bioluminescent and.can produce their own Tight. Most
hmlummeseenee, although not all;: preduees ‘blue llght This now -

_ ‘makes sense. An ammal producing red:light in deep water would. pre- '_
- duee light that is niot visible. Blue light, in the form-of biocluminescence,

s visible at-depth. Bmlummeseenee has-evolved in many different
-species and this eutrgeste its importance to survival in the: deep- sed, .
~ There are several Teasons why an organism may.produce light. Some -
_of these strategies are listed below w1th an exemple of an ergamem N
-that uses that Strategy ' : _
- Counterillumination or “To Hide™: Many emmele that: move up and
'~ .downin the twilight zone: ‘have hght producing: organs on iheir under-
side, or ventral surface, They-are.able to.increase the Ilght level of

- their underelde lights-as they move.into shallower, llght-neher ‘waters

. and dim them as they descend into deeper waters. In this manner, they
.. .become somewhat invisible to predators swimming above or below .

them. A: fish using: eeunterlllummetmn would ‘have an underside that -
. ‘biends in with the lighter waters above when viewed from:a predator
" below, This is very similai to countershading (animals:-with lighter -

undersides and darker backs (upper or dorsal surfaces), but instead

the organism has. adepted to using light to achieve the same efiiect.

~ Shining tubesheuldere and bristlemouths both have underside-lights!
 Atiracting a Mate: Many organisms have species-specific light |
-patterns and-in: some, these patterns : are specific to a eertam sex.Ina

9



DataTable T o

‘Observations:: . R

‘Observations:

- . Questions "

1. ‘Why-are their so many red animals living in the twilight zone? - -

2. "Why does mﬁ_st-biuluniinescehée p
. other color? '

mdus':_e biué light and not some -
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If }reu were: te beeeme a. SCUBA dwer? what eeler wetsult weulﬂ

- wear te beeeme less ‘lr’lSlhlE te ﬁshes {llke sherks) uud why'? L

'Oue atmesphere is: equwsleut to 14 7 peuu-:ls per squs.re meh At co

. the surfaceof thie ocean, one atmosphete of pressure exists.diic to- .

. the atmosphere above the water, Pressure in:the'ocean then

" -increases one stmesphere with: erery increase in 10:meters of: -

depth. How many peuuds per square meh of pressure wuuld ex1st N

: ';' at Zl]{l u:nei:ers‘f"t A‘t 1{]{][I meters?

Yesterda}’ T-was SCUBA :imug with a yeung woman in elghty feet

.of water justoff the coast:of South Carolina. The Woman was
- -stndying the abundance of fish on an offshore reef when she
. hecame taugled in some clear, nylon fishing line. Fertuuutely she .
~ was.carrying a dive knife and was able tocut herself free,

However, in the process she cut a fivecinch gash across her left

~calf. 1:saw a brown cloud of something:in the water aroundher =

- “ leg. T thought it might be blood, “birt kmew it eouldn’t be since it
_wasn’t.red. An octopus must have.come by and released some ink .

or some other substance to camouflage itself. Explain why the

o Juumullst’s hypothesis- regardmg the hrewu eleu{i was wrong.



- dark enﬂronment t]ns is-a great way to get a date.* Ang]erﬁsh and |
. '-lantern f' sh bnth are th{}ugh’t fo prnduce hght tﬂ attract a mate‘ S

o :Prucedure‘

Sl Dlm the llghts. in the classmnm _ o _ :
L 2 Usmg the shde prujectﬂr anﬂ prlsm, shnw studeﬂts the cnlurs uf
"~ the ﬂSlble spectrum e e S |
o _3 Wnte down the ml{}rs you see m arder as }"ﬂll nbserve them
i 4. ’I‘ape a small plece ﬂf a blue repurt cnver uver the llght snurué. ..
5. What calﬂr i pl‘ﬁ]ECtEd L _' BN '_ SN _' o
L _6 Blue repnrt c(wer blneks part nf the s.pectrum b}' absnrhmg snme [
ufthe cnlors nfhght | T AR
7. Turn nff shde pr{u ectmz - R _
- le wﬂl recewe une plE{:E uf black cunstructmn paper, one set {}f
Deep Sea I}wmg Gﬂggles, and {me “M&WI set” o |
9, Ehe! black plece of paper represents the darlmess of the deep sea.
.'1{} Spread your M&Ms nut {wer the black plece nf paper
_11 Place nne nf the e:ght ]avers of blue repurt cuvers mfer ‘r{mr eyes
~-and while lnukmg thruugh the hlue layer uhserve whmh culurs nf -
M&Ms are readily ﬂSlb]E _ oD |
| 12 Add an. addltmnal repurt cover aner {tﬁtal of twu layers} and
: repeat your nbservatmns o ' - _
13, Cnntmue t{} add layers and ﬂbserve culm‘s untll all e1ght ]avers |

have been used

W



Thls Zone'is penetrated I::y sunhght and plents thrwe. The zone

* - between 200 metérs and- 1000 meters is known as-the “tw:hght” Zone; '_ -

in this zone the intensity of. light' dlseipetes as depth increases and at -~ ¢
_the lewer depths, Hght penetretmn ‘hecormes minimal. The. ephetle LT
. zone, or “midnight”™ zone, exists.in depths belew 1000 meters.: Sunhght

. does not.penetrate to these depths and the zone is bathed in darkness, .
.. Since a bulk:of the ocean-contains vast regions. where light levels are -

Ny Jow to. nonexistent, numerous species. that mheblt these: deeper waters
produce their own light, This biological process is termed bm-
. ';lummeseenee. We will revisit this concept Tater-in this section.

' As you travel from surface waters.to: deeper waters, the quentity ef _
' llght ehenges' it decreases with depth The quality of light also-varies

“with-depth, ‘Sunlight contains all of the colors of the visible spectrum .
... " (red, orange, yellow,: green, blue and. violet), These colors- eembmed
L tegether appear white. Red kight hes ‘the lengeet wavelength and -

_ therefore the:least amount of energy:in the visible spectrum. _Vm]et
Jight-has’the: shiortest wavelength and thierefore the: highest amount. ef

B energy in: the visible spectrom. The wavelength decreases and the

_ energy increases as'you move from red-to violet Tight across the.
“specirum in'the following:order: red, orange, vellow, green, blue-and
violet; the energy. of the Tight is mverselv prepertlenel to the
:.'Wevelength _
Red light-is qmekly filtered from water as depth inéreases. Ae the
‘wavelength: of light increases. fromred llght to blue Tight, so: ‘does its "
-ability to penetrate water; blue light penetrates best, Green light is
. second, yellow light is third fellewed by orange light and red Tight. The
© exception to the rule is violet light. Altheugh it has the shortest

B -wavelength and the highest energy, violet light is also quickly: filtered -

from water; the smell wevelength of light i is eesﬂy scetted b} pertleles
in the water, :
. All objectsthat arenot: trensperent or trenslueent elther ebserb or
 refiect nearfy all'of the light-that strikes them. ‘When struck by white
. light (containing all colors), a red fish refiects red light and absorbs all -
- other:colors. Likewise, grass reflects green light and absorbs all other |
~ - .colors. White objects.appear. white becanse they réflect-all colors.of
_light in the:visible spectrum, Black objects appear black because they
absorb-all colors of light.-On a-hot-sunny, summer de} do you stay
" cooler wearing 2 white shirt or a black one? The answer is 2 white
shirt! A white shirt refiecis ali wavelength of Jight, while a biack shirt .
~ absorbs:them. Now consider that red fish. If a red fish.is swimming at



