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Science Unit:  Biodiversity & Extreme Environments

Lesson 5: Analyzing Intertidal and Deep Sea Vent Communities
School Year: 2009/2010

Developed for: Lord Kitchener Elementary School, Vancouver School District

Developed by: Jean Marcus (scientist); Shelly Steer and Barbara Langmuir (teachers)
Grade level: Presented to grade 5/6/7; appropriate for grades 4 — 8 with age appropriate

modifications

Duration of lesson: 2 hours

Objectives
1. Continue to explore how scientists measure species diversity.

2. Discover how to calculate species diversity using real data from the intertidal zone and deep sea
hydrothermal vents.

3. Learn what different measurements of species diversity tell us about biological communities.

Background Information

Species diversity is a measure of the variety of different species that are co-located in a particular place.
That place may be a quadrat, an entire beach, or a whole region like the coast of British Columbia. A
common measurement of species diversity is Species Richness (S) - the total number of species present
in the area of interest. But, like we discovered in lesson 3, the number of species present doesn't tell us
the whole story about diversity. Knowing how the individuals are distributed among the species (Species
Evenness) also has important information for understanding diversity.

Scientists have developed different ways to calculate species diversity that include both species richness
and species evenness. One type of graphical approach is called a species rank abundance curve. This
chart is used by ecologists to display relative species abundance and it can also be used to visualize
species richness and species evenness. The curve is a 2D chart with relative abundance on the Y-axis
and the abundance rank on the X-axis. Ecologists have also developed diversity indices that include both
the species richness and the species evenness of a given community into one number. There are a
plethora of different diversity indices, such as the Simpson’s Index or the Shannon Weiner Index.

Species diversity measurements allow scientists to compare biodiversity among different habitats and
ecosystems, or to track changes within one habitat or ecosystem over time. In this lesson students will
calculate species diversity for the intertidal zone ecosystem and the deep sea vent ecosystem using 3
different approaches (species richness plus the 2 approaches mentioned above). This allows students to
compare biodiversity between two systems and to consider how different approaches to biodiversity
measurement influence our interpretation and understanding of the community (or ecosystem, or region)
under study.

Vocabulary

Word: Brief definition.

Diversity index A diversity index is a statistic which is intended to measure the diversity of a set
consisting of various types of objects. In ecology, diversity indices include both
species richness and the evenness of their distribution.
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Rank abundance | A rank abundance curve is a chart used by ecologists to display relative species
curve abundance, a component of biodiversity. It can also be used to visualize species
richness and species evenness. The curve is a 2D chart with relative abundance on
the Y-axis and the abundance rank on the X-axis:

X-axis: The abundance rank. The most abundant species is given rank 1, the second
most abundant is 2 and so on.

Y-axis: The relative abundance. This is a measure of a species’ abundance (e.g., the
number of individuals) relative to the abundance of other species.

Simpson’s Simpson's Diversity Index is a measure of diversity. In ecology, it is often used to
diversity index quantify the biodiversity of a habitat. It is one number which takes into account the
number of species present, as well as the abundance of each species.

Materials

» Copies of the intertidal * Worksheet #2a * Pencils
species data collected « Worksheet #2b
from the field trip (lesson
4) * Worksheet #2¢

» Worksheet #1 — deep * Intertidal zone field guides

sea vent data

In the Class

Introductory Discussion

Explain that for today’s lesson students will learn how to calculate species diversity from real scientific
data. Half the class will analyze species data from the intertidal zone (using the information they collected
in lesson 4), and half the class will analyze species data from deep sea vents (using real data from the
Scientist’s studies).

* What did you discover in lesson 4 (on the field trip) about the diversity of the intertidal zone?
*  Which ecosystem do you think will be more diverse — the intertidal zone or deep sea vents? Why?

* Remind the students that they predicted the relative diversity of deep sea vents, deep sea sediments
and the intertidal zone in lesson 2. Next week, students will present their findings from today (lesson
5) and the Scientist will present on the diversity of deep sea sediments, and we will discover the
answer!

Science Activity #1
Activity Title: Calculating species diversity of two ecosystems

Purpose of Activity: To calculate species diversity in three different ways using real data collected from
the intertidal zone and deep sea hydrothermal vents

Methods and Instructions:

Set-up prior to activity: Divide the class into 6 groups: 1A, 1B, 1C and 2A, 2B, 2C. Group 1 will work on
species data from the intertidal zone, and Group 2 will work on species data from deep sea vents. Each
A,B,C group will work on a different analysis, described below.
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1. Distribute the intertidal zone data (Lesson 4, Worksheet 1) to Group 1A, 1B, 1C. Distribute the deep
sea vent data (Lesson 5, Worksheet 1) to Group 2A, 2B, 2C.

2. Distribute the Lesson 5 worksheets #2 to the groups:

i. Group A (1A and 2A) create Species Accumulation Curves (like we did in lesson 3, explanation
and instructions on Worksheet #2b)

ii. Group B (1B and 2B) create Rank Abundance curves (explanation and instructions on Worksheet
#2b)

iii. Group C (1C and 2C) calculates the Simpson’s Diversity Index (instructions on the Worksheet
#2c¢).

3. Each group follows the instructions detailed on their worksheets.

Closure Discussion

1. Bring students together as a class to discuss their results — do they have any questions? what did

they find?

2. Prepare students for their in class presentations for the next lesson (see Extension of Lesson Plan
below).

References

1. Morin, Peter. 1999. Community Ecology. Blackwell Science Publishing.

2. http://www.tiem.utk.edu/~mbeals/simpsonDI.htm| DIVERSITY INDICES: SIMPSON'S D AND E [good
description on how to calculate Simpson’s Diversity index]. Accessed March 2010.

3. http://en.wikipedia.org/wiki/Rank abundance curve Rank Abundance Curves. Accessed March 2010.

Extension of Lesson Plan

1. Students combine the results from the Intertidal Zone and Deep Sea Vents onto one graph (for
groups 1A & 2A and groups 1B & 2B) and onto one sheet of paper (groups 3A & 3B). Students
prepare to give a presentation during the following week which describes their calculations and
explains the differences between the results for the intertidal zone and deep sea vents.
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DEEP SEA VENTS:
Species found at 10 Vents
(each vent is a quadrat)

Common name Goblin
scale worm A 6
scale worm B 7
scale worm C 1
amphisamytha worm 555
palm worm 889
pandora worm 4428
verena spider 1
provanna snalil 7
vent snail 90
vent limpet 2842
Common name Bouquet
ophryotrocha worm 11
wolfi worm 15
scale worm A 22
hesiospina worm 9
scale worm B 72
amphisamytha worm 1101
dela worm 24
palm worm 213
pandora worm 2628
sulphide worm 1
verena spider 2
provanna snail 30
vent snail 1188
musaica limpet 1
vent limpet 2473
Common name Sweet
ophryotrocha worm 1
amphisamytha worm 5
palm worm 218
pandora worm 1457
provanna snail 4
vent snail 1
musaica limpet 10
vent limpet 1121

Common name Limbo
nicomache worm 1
ophryotrocha worm 16
wolfi worm 12
scale worm A 8
scale worm B 11
nereis worm 3
scale worm C 1
verena worm 4
amphisamytha worm 142
palm worm 7
pandora worm 3473
verena spider 3
provanna snalil 143
vent snail 25
vent limpet 550
Common name Devil
ophryotrocha worm 13
wolfi worm 7
scale worm A 37
scale worm B 57
nereis worm 1
scale worm C 5
verena worm 7
amphisamytha worm 243
dela worm 1
palm worm 600
pandora worm 2619
verena spider 1
provanna snail 337
vent snail 274
vent limpet 2046




Common name Mirrors
ophryotrocha worm 12

wolfi worm 20
nereis worm 1
verena worm 50
amphisamytha worm 142
palm worm 3
pandora worm 14
provanna snalil 24

vent snail 4

vent limpet 2150
Common name OldWorms
scale worm A 1

scale worm B 3
verena worm 7
amphisamytha worm 28
palm worm 313
pandora worm 1204
vent snail 55

vent limpet 1151

Common name Gollum
nicomache worm 1
scale worm A 2
scale worm B 8
nereis worm 14
scale worm C 1
verena worm 2
amphisamytha worm 75
palm worm 1447
pandora worm 4018
provanna snail 51
vent snail 112
vent limpet 477
Common name Hairdo
ophryotrocha worm 2
scale worm A 3
scale worm B 6
scale worm C 2
amphisamytha worm 13
palm worm 365
pandora worm 497
sulphide worm 52
provanna snalil 2
vent snail 3
curvus limpet 1
vent limpet 1771
Common name Flat
top
scale worm A 2
scale worm B 8
verena worm 2
amphisamytha worm 42
palm worm 245
pandora worm 14
provanna snalil 1
vent snail 72
musaica limpet 1
vent limpet 1708




SAUM éreligey JnoA 1o) ssauyou salads Jo arewnsa poob e 1ab 01 9jdwes 0] pasau am pjnom sieipenb Auew moH '€

Zou

AUM 1o AYypn érengey JnoA Joj ssauyoll saloads [e10) Jo arewnss poob e aAlb sjelpenb 0T 8yl WoJj SUoOeAISsqo ayl oq ‘¢

épaulquod syelpenb ua) |e 10) ssauyou saloads [elol ayl Sl leyM\ ‘T

'suonsand

:suonsanb Buimojjoy) ayl Jamsue ‘-T sdals pala|dwod aney nNoA 18NV — G 431S
*MO[3( SUOIIONJISUI 893S "9AIND UoIB|NWNIIY Saloads e meiq — 7 431S
‘Teipenb Jad ssauydly salnads ayl a1ejnoed — € 431S

‘Jespenb ay) wouy Juasqge si salvads ay) JI Yue|q |92 8yl aAea] ‘lelpenb
ay1 ul Juasald salnads ayl JI YIews2ayd e pue aweu salnads ayl ul alUAA ‘9|ge1 a8yl ul eiep saloads ayy Ja1u3 — Z 431S

018 €0 ‘20 ‘TO yum ‘Ajwopuel sivays erep Jespenb inoA jage — T 4318

a/AIN) Uoe|NWinody saoads e Bulp|ing pue — ssauyary sanads Bunenafe)d

SNOILONYLSNI 'V dNOdS

'SoweN



= SSauyoly salnads

o
N

(o]
i

[e]
i

N~
i

O
i

Lo}
i

<
i

(921
i

N
i

i
i

o
i

0TtO

60

80

L0

90

g0

14}

€0

4o

10

awep saloads

H | |N ™M [T | |© [~ |0 O

(duo 9|0

119) Ayunwwod 1N3JA VIS 4333 40 TvAILYIINI IV dNOYD




S1vdavno
0o 60 8 /O 9 SO YO €O W 1O

— T
i m
i Q
m
1 n
—1—o0 =
N @)
. . T
Z
e m
1. &
—1—s1
——o0z

"S]10p 9y1 108uu0) ‘paydelb ate syespenb |re jnun sanunuo)d — ¢y 431S
"10p SIYl Japun s# sal1oads MIN ayl a1up 2O + TO Yloq Jo SSsauyal salnads, ay)
ale|nojed 01 TO Ul punoj salnads Jo # ay) 01 # SIYl PPV g lelpend ul punoy noA saloads MIN 40 # 8yl aulwialdg — € 431S
"10p 3yl Japun # saloads ayl a1lp "TO 10 .SSauyou salnads, ayl ydelo —z 431S
iooe|d 1081102 ay) ul sjop JnoA ade|d noA ains axew 01 ‘uels NoA alojaq pub e melp o1 19Nt e asn - T 431S

aAIND uone|NWNIIY salnadg

(duo 819 11v) Aunwwod INIA VIS 4333 10 TVAILYTLNI 'V dNOYD



¢, SSauuana pue AlIsIaAlp saloads 1noge noA |81 aAINd 8yl Jo adeys ayl Saop 1eYm ‘2

"aAINDd douepuUNQe Yuel INoA Jo adeys ayl aquosaq T

suonsan®

:suonsanb Buimo||o) ayl Jemsue ‘G-T sdais pala|dwod aney noA 1aly — / 431S

"MOJ3( SUOIONIISUI 83S "9AIND 3duepuUNqy Muey e meid — 9 d31S

“UWN[0J Yuey a1 Ul siaquunu aSay] Jalug luepunde 1ses| 0] (T Yuel) 1sow wolj saads ayy juey — G 4318

‘UWN[0d Vo a9yl Ul S1aquinu asayl Jaiug ‘(salnads yoea Aq pajuasaldal souepunqy [e10] JO 9% ayl
'9°I) sal12ads yoes Jo (YY) aduepungy aAlle|oy ayl a1e|ndjed ‘eouepungy |[e101 ayl pue sjelo] saldads ay) buisn — ¥ 431S

190 9duepunqy [e10L ayl Ul laquinu SIyy Ja1ug ‘siespenb |[e ul punoyj sfenplAipul Jo Jaquinu 210} ay) arejnafed
“UWN[0J [e101 8yl Ul SIequinu asay) Ja1ug ‘sieipenb |je ssoloe Saads (oeas Jo aouepunge ayl a1enofed — € 43.1S

"Teipenb ay) wolj Juasqe si salnads ayl JI yue|q |99
ay1 anea "(19n02 94 AQ ainseaw alam Aay] asnedaq spaameas 1lwo) Jeipenb uad salnads yoes Jo ssuepunge
3yl pue aweu salnads ayl ul dlIAN "MOJ3J 3|ge] 8yl 01Ul S19ays elep 1eipenb unoA woly erep saloads ay) 1ou3 — 2 431S

018 €0 ‘20 ‘TO yum ‘Ajwopuel sivays erep Jespenb noA jage — T 4318

AN soUepunqy jyuey e Bulpjing pue —_saouepunqy aAle[ay sanads Bunenoe)d

SNOILONYLSNI -:d dNOUS

‘SoweN



= aouepuNqY [L10L

Auey

vd

[eloL

010

60

80

L0

90

SO

O

(o)

20

10

aweN saloads

(duo 9|0

119) Ayunwwod 1N3JA VIS 4333 40 TvaILd3LNI :9 dNOYD




ANVYH S31034dS
0z 6L 8 LL 9L GL VL €L ZL LLOL 6 8 L 9 S v € T |
I I

%0

1 %S¢

— %08

1 %S.

dONVANNEVY JAILVTIY

—— %001

'S10pP 841 103UU0D — 7 431S
‘paydelb are saloads |[e |nun anunuo)d — € 431S

"10P 8yl aA0Qe sawreu Sa19ads ay] 31AN Z# payuel sainads ay) (YY) aauepunde aAneal ayl ydeio —z 431
"JOp 8] 8A0Qe Saweu sa10ads ay) 81l “T# Payuel saloads ay Jo (V) souepunge aalneal ayl ydeio — T 431S

aAIND uoNe|INWNIJY Salnadsg

(duo 8|9 11v) Aunwwod INIA VIS 4333 10 TVAILYALNI :d dNOYD



¢xapu) s,uosdwis syl yum AISISAIP ainseaw 0] JUeM SISIUBIdS pinom AYM "2

£,SSauyol salnads wodj Jualaylp xapul AUSIBAIP SIYl SI MOH T

'suonsan®

:suonsanb Buimojjo) ayl Jamsue ‘G-T sdals pala|jdwod aney noA 1By — 2 431S
i Xopu| Alsianig s,uosdwiIS ay) 81e|Ndjed 0] Z d|ge.L 01 1Xau SUondNJISuUl 8yl MoJ|o4 — 9 431S

'SUWNI0D WY X VY PUe Wy 8y} 10} S[elol 8yl alended 'GZ2'0 =G0 X S0 S v X VY
uayl ‘g’ sl salnads e Jo vy ayl II ‘ajdwexa 104 ‘saloads yoes 10} VY X vV 8yl Bunenojes Aq g ajgel a19jdwod — G 431S

(wd 1nok 186 01 9600T Aq Aldiyjnw 1 ON Op :810N) ‘UtUN|0d VY 9y Ul SIsquinu JINOA 131u3 "paulquod sjelpenb
[|e 10 ouepungy |[e101 ayl Aq papIAIp Saldads e Jo [el0] ayl SI vy 9yl ‘sa1oads yoes Jo (YY) aduepungy
aAIe|ayYy 9y a1e|ndjed 01 T 9|qel Wolj aduepunqgy [elo] 8yl pue s|eio] saloads ayl asn :Mojaq Z 9|gel 104 — ¥ 431S

190 9duepunqy [el01 ayl Ul laquinu SIy} Jajug "syelpenb |[e ul punoy sjenpiAipul Jo 1aquinu [e10) ay) a1ejnafed
“UWN|0J 8101 8y} Ul sIaquinu asay Jajug 'syelpenb |je ssoioe Sapads (oes Jo asuepundge ayl arejnaed — € 4318

‘Jeipenb syl wolj usasqe si sa1oads ayl JI que|q |92
ayl anea "(1an092 94 AQ ainseaw alam Aay) asnedaq spaameas 1iwo) leipenb lad saloads yoes Jo asuepunge
ay) pue aweu saloads ay) ul SlUAA ‘T 9]geL 0l S19ays erep leipenb JnoA wouy elep saroads syl J8lug — g 431S

018 €0 ‘20 ‘TO yim ‘Ajwopuel s1aays erep jeipenb InoA jage]1 - T 431S

Xopu[ AISISAIQ s,uosduis ay) Buisn — AlISIanlq seads Bunejnoje)d

SNOILONHLSNI -0 dNOdUO

'SoweN



= 9ouepunqy [e1ol

[eloL

010

60

80

L0

90

SO

140)

(0]

20

10

aweN saloads

(duo 9|0

eleq aouepunqy sanads — T ajgel

119) Ayunwwod 1N3JA VIS 4334 40 TvAILYILINI 2O dNOYD




= xapu| Alusianiq s,uosdwis

v X VY [e10l 8yl Ag T apIAIg

:xapu| Ausianlq s,uosdwis ay) 81ejnoes ol

= |[e101

vd XVvdy

vd

aweN saloads

eleg 9ouepuNqy aAle|ay salnads — Z ajgel




	SRP_Biodiversity & Extreme Environments_Lesson 5
	SRP_Biodiversity & Extreme Environments_Lesson 5_Worksheet 1
	SRP_Biodiversity & Extreme Environments_Lesson 5_Worksheet 2a
	SRP_Biodiversity & Extreme Environments_Lesson 5_Worksheet 2b
	SRP_Biodiversity & Extreme Environments_Lesson 5_Worksheet 2c

