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Gauss's P rise ip ls  th a t  not rear© than onei specias can occupy the 
same niche, must be assumed to be a truism« During periods o f super­
abundance o f a food resource, mors than one species may share in  the 
fe a s t ,  even those which may nbt be sp e c if ica lly  adapted to  the food«
I f  the whole l i f e  cycle of an indiv idual i s  considered, there must be 
seas d ifferences in  th is  cycle between species i f  they are to coexist«,
These d ifferences pay be so subtle  th a t eursoxy f ie ld  work often leads 
an in v estig a to r to conclude th a t the requirements of the two species are 
iden tical«  Fishery l i te ra tu re  i s  r i f e  with rash statem ents th a t th is  species 
of tro u t w ill  out -  compete th a t species of trout«, I f  the niches are not 
d is t in c t  enough in  an environment, then the species which i s  more highly 
specialized  to f i l l  the availab le  niche w ill  oust the. other species«. In 
another environment, however, the lo se r in  the f i r s t  case may prove sup­
e r io r  or they mgy coexist and thus y ie ld  a more efficient exp lo ita tion  of 
the environment«

The key to  understanding the coexistaee of c losely  re la te d  species 
i s  an under standing of basic  evolutionary principles«, lhan  two evolving 
species come together, in te rsp e c if ic  competition w il l  favor those indiv id­
uals which diverge so th a t  a minimum degree of overlap in  th e ir  requ ire­
ments i s  attained« A new problem a r is e s  whan species which d id  not evolve 
together are placed together such as brook, brown and rainbow trout«, I f  
they are able to coex ist (Sagehen Creek) i t  i s  evident th a t  th e ir  requ ire­
ments are not iden tica l«  More refined  thought on the m atter reveals th a t 
withen a species there may be subspecies or populations which may be high­
ly  specia lized  to  f i l l  a specific  n iche | eg. Lahontan cu tth ro a t tro u t  
(lacustrine  predator) and veay d if fe re n t re s u l ts  may be expected from 
c e rta in  environments th a t  would not be predictable  i f  one re l ie d  on a 
broad generalization  based on the species as a whole (cu tth roat trout)o

Recent work in  Sweden demonstrates th a t  two closely  re la ted  species 
must be studied in  g rea t d e ta i l ,  both seasonally and annually i f  th e ir  
«©logical d ifferences are to  be understood« Species may behave d iffe re n tly  

when occurring a llopatrlc& lly  then they do when they are eymp&tric«,
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ĉ 4>/u*
1954© Experimental s tud ies of in te rsp ee ias  competition« 2» f

Temperature* Humidity and competition in  two species of T ribo lias 
Plygiolo Zocl.* 2?(3)i 177-238«

V ̂  jh<
m

sn* G» 1919» Ccmpetition between tro u t and char (Salmo t r u t ta  and ,<; ~j 'Tv"Ih>v
~T Soa lp inus)« iinco Kept« (1948) Inst» Freshw» lies« Drottingholcu 158-111,<

jurkxn* P® Ac 1956« In te rsp ae lfic  competition and population contro l
in  freshw ater fish« Jour« Fish« Res« Bd« Canada, 13(3): 327-342»

H
4- L-<- c  v̂ hj A’'* p



‘i
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I SU Sdfc__5! ? 5  j _? |̂ y J ^ A "Vn*i-Jt~ } 7 V í  ím- Í | w^ _____ N^ y »  -̂ Jài-*̂

__ *—• VVw/<rv̂  \>̂?'%r‘tHp...*L -Áy*\*4TY\r*¿toŝt̂3 _
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|j .... K  vv,^ j ^ ,   l ß ß $ ^ c ^ l t  É f f B  ^ 1 L3, ^  .„_ “

..<̂  i!# &~*-Ç\  ̂ 2~ Épj Ir^ r̂v-̂ ^» J
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^   ̂ _x'ĉ c+'yi? é S ^ ^  ^ u  * v«̂ t )i — Cí^r, ¿i » É? ̂ V L
y -.........  - & f^ r-~-.......... ....................................................................  ...pí.................  .................... - ..... .....C ̂  ¿C*-£/p----

^  ~ ^  ^  %**1 h / ^ c c w » u »
‘ X /'[OKt &j(?\

\ 5 y effl'tt  ̂ «A*
^ I 'Y)¿tA*y>ky(£t*C ®

P) i ¿ « JT h » «

t , r  ; r  .A i  - 2^ '

’,'**'k M  *— clM * **'$***
>* ~<?uz«x- fi '£*$**J: ' b l
S'-' "’'■ ; ' í .' •■ "t,7-: ' "r

¿iLí.« -  U*Ol f . -
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ô Uy)?i?

' " / ..........v  ?.............. 3 .............. . ... - “ -........... .......... ......... y    -— -y  
k MHSOi I l Éip l i

y  '̂ ‘ 40t£>^yiJ>i'  ̂ * —■ ^
7b  ̂V >:

£  C ) h e  ;  as" P -^ r J c  — / é e k - p n * - *  ~  * ? -? y /¿/-  zV ? u ^ /X

C_SS^ "" cj-yr-z-̂ i e*•?!*■ y-, - ■
t o  3  I I ? y  rZ — «X . _̂ r. . f i f k .  tV ^ O lA .y ' r~ f^  'r  k  ' J a  ^  “7 U j k T  ^ / r  W tf'ïi -H J

^  tt^uü -Tf*- T̂ruaT̂ r3?J ?  - ( ^ " Y
'yVUAŝisx C fYb, hrsjftfyCcû yeu ¿Á'c") ‘ d^-yMjsy*-> o h

v-^ HI Bjfe,





■
 » w m l  K  m » ,i/V0 c Wj r</ 9-tw %•*% %>

^  X ÿ ; J|{
f V  V » V l  ! ! Î'ÂÎX X» „;'/"» . . .  .a

■ ©

W R U .T  l ‘- - 2 _ * i

V *•% !» /v  K 
a l *  1»j  1 '

f ? )  ,.. ................................—Cj3; H t>* *wy*- r-
^Î^rjLvi v rete %£ <n» 5- •' u

T̂iTT̂ i ***~-

* ¿ y V 'U   ©  C  , (5 , cot, J P  ,f  P  f  Pwyei'V'*̂ ->-v U yf ry ify
F *

^ * y A  y V J 9 f e w c » v t ~  -ç,,x :“t N*'.*^cC 'V »1../' ~  ¿ « ì i  > T '  i r  lo i e <A, :<se » - / g ,  iU  -^ >
7

W

r

VVv* jv'^ y-p, pUn-U * - g f / A  <X̂ -rcri \,kj- - - : V< v^>7-V  n>.« '̂.r.
-Çi# VN *Vl Ö-^V

»> y\ y
; .> /

x  I * C~ ^  » I - u
> *  t À y  A # f“  f j ^ e f t  Q k JICA»«^ -  - p /

Bs A/ Ä c r  j

-, fc \  <
f\f ! :

•’♦’t f —: ; XTU ̂  /cnr» . * 7 )

t~  • 1 1 2 _*^-U X

> «£ * .»  iW j* (  ̂ -2- 5^  jp  |£1V; ).

S .  £ , u . -

Ü Î (  -L**»S

ÌT ' — H t r  : y / v r  ; f e i f i ^> : k ^  CT * Ô . I / \  X^ i  s
« I S f T ß v  : > | - K  ̂ ^ ¿ U r  g §  ' - ft -• •J ^ ' ur™

S I

I l l i S i l l i
>  flA

i  m s .  *s

m m  «
M**

m k  i~~

, ^  

j ^ S i

Cü.iiJa It^p  ^  'S:>w.l — -  k-#-ee* C'A'*

~ 1 ~ r;> itìtvWr7:*(v \»4*Yi^cS *  ~
I n jp-<2 l^f ̂  p \-> *\ *1 i *& «j , «V\F ' pi* u f<4 I ^  Cj J* S?xf 2iJ0f '

a  i t i  --^3-r^l' -- ~, hg.^tU * - WÖ - dpi tVptJU.^ ?

U 'y K ls  ■Jv.rj/K —. W" >1/ ‘V',*1 - V *i*t <4<e<gvp Is

^  ~f-« 1" f  ̂ - f c i ' r  J r  p » 7  £  y ^ . S i | g ! .  v  *»M '“ < ' f e z l :  i  -, o / . r . tvtf I  tV  b - '  '
^  v — 7 ^  o ^  a . /  7<j>l^-^ a^ >

<  C t f f y / ' i A M  ~ ) w > y  ,p * ^ d .  ■?T. ĉ J L ^ £ p / ■
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FW692 Evaluation Form

Speaker________________

20 _____ Organization
Logical order

Clarity

Evaluator

Comments

30 ___ _ Presentation
Visual Aids

Legibility

Effectiveness

Proper English

Voice, speech qualities

Logistics
Use of visual aids

Habits, mannerisms

50 _____ Content
Originality/creativity

Depth of investigation

Experimental/sampling design

Statistical analysis

Interpretations from data

Synthesis/conclusions

Ability to answer questions

Total______ (100 possible)

Summary:
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ffŝrr ißf'Z S  \ I ¿  ,|f: O- « /̂  pUst̂ C - Jit̂ Uĵ yj ^  <̂2-; - Wf/ ¿ - 'A-
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-\(T  ̂ V *-̂ 2 ^ ^Wv̂ Â t ri 1 ¿ r̂-i — - ti ^  ° :<* %* /    «------------ "
V?‘ ^ jj} ? -  S p j S f c  ' ^ S T T ~ ^ ? ^ ¡  P S

f u  4 t? P 4

»
| f  Sm I

^>r  ^
§ 5 ? :  e s c

é ' f

C h ^ T ,  3  ¡ g  - f j , .

w IlAyyif

^  C- ÿ W|6j KgÉ /y /

y >v<̂  ̂  i  ry ^ f r i ^
^tv^>ÍV

^ 5  C
H-'VK ^ í- -,€’*• '
H ^ r . ^ i  i 

' -  « u
—  cJçl — ^ j ^ c /  -

1  >« ?> 
¿ior tiy  ^-|> S f A iA4/\äVu t̂vOL. >-̂ »

/  i í<̂ ¿r>̂ vs
^ vjíU«̂
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FW 555 TAKE-HOME EXAM

Give a brief, in-depth, definition of following, with implications for 
Biology.

2. Ecocentric^biocentric view of nature. - ^

Utilitarian/commodity/instrumental values of natural resources.

4. Aldo Leopold. a-tart, fò-v/. ,

5. Endangered Species Act.

6. Nonequilibrium or dynamic equilibrium theory of ecology (re: 
community structure and the uncertainty principle).

7. Ecosystem management.

8. Landscape ecology.

9. Keystone species.

10. Flagship or umbrella species.

\j

i
■  jfe 
3  \

) +  '

1. Biodiversity.
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5 h t
L> y ^ *'* ^t^c* >̂0;  ̂, hâ ^ N {̂1*1 y *f(Le p i* i<-y
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t̂ J<¿̂ cJC

K o¿
£\ / IT

H  V ^ V l/fp  't j '*  *1 ■ S  cly c)o dUì.r; *"^4 ; V?/ o Í O i  /W  ^  td.i S l ,  W ' W |M |
v v  ‘ 3 S fla '.........2  ma 11 '  ̂1 1 1  T: ' “
j  fri j \pp* ~sj

4-
V.*2U

H ,r
U ‘

S i
Trr

f» ,7S>

^  ^ g l i '  cjP¿sr4/ C l \

1/voV *si? ì c  7 lt  ’* git ÌS~oì p I ì n e

| S  /'-pr^^evwtec/i | ’,V - « * ¿  *¿T¿J f ̂ ^¿ass

* /*? a-r» / (
e© ffòS ■—~öy,* -%* gj&0A» ̂  »

h,uf/  ¡ ¿ ¿ ¡ ¿ ¡gM< w i ^ ^ r -  ’̂v^ i  fj*SNg& t e j ä ^ S j

n  i  j  >  aa’

j&ÉpÉ2 j
He ì H

É f- Y^iP  ̂ V<r * {/ y c^Vt» T*r»K+;»r^..>

■*“ Vu.'t 1«w»m4 i»VH> ~ £ -TA C”£?viàeA(#» —/ S5S  ^
jTjf)#tt«-P ì eg\ — ^vt' {Q §&-*- 4̂*̂  0̂* Ŷv / "7 f * tfìÂ»na ? mis*Sk )
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r- A3^1Wvl$/* Â ô etirvMÌv, "^. ~ fe|;« ■k /> «ĵvjV <rXy 'g*
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Î*H J'p V Cc ut '&p'2 1 Ka >"t r Syït'Cfùx T flfj

» -rj*, <$*• \a£ a* % _ T

» î / ¿f ii^fiÁ4« A* ^

c/ — uü ̂  i *^e (pr*~îc)tv Xl

> tjVt“ dC * i l  - v ¿ <1 - o  *t/i P I

î~ ^ p > |¿ U j |j > *H/'̂ <st>vvís ?  * “Ï5’v̂ -tm í/ /  » A-votâ  *x*v/» i V̂j kl̂ Ŷ Jc
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T̂VJo.T* _
:■/-< £ 11*» ̂  •fv 'V " V> iji *̂ pLf c>v/+̂  —  ̂ //*■*>

v/£ry

¡7 - A<£dU

>VWj ic fo t' V *W j| ^ /  ^»> |̂'ÌVV7 oVcg(/,s/'̂  )? |L .

r wJl&cT ìis* ~ die àvXt"tiA (**« u  ̂ | |   ̂ ( 17 *
\ - -  2L d  ) m >̂»

*"”  : » t a ^  < £ o v £ /  . »  u / v  ^ t e e j  <

/  V e / '  c * » r

^ ^ ^ > K / 14 x eed<? ry/Hvt^ ux<  *•■{——̂  '«^/ 4j-
K * ~ * i  t \  -  t “ ¿ a l W c  ^  7  .  ■ £'̂ s / V ^ Ì  J  | —  »  | j j r  0 ,  b f S

V ió u J  OtA, ><o { v * s

fr-KAw * —
*-» aifr»vu^«>ii« 7 ^ r +-> i > ~ *7F £x. ~rW iSPfe ̂  #>* «

d> I <S €*r  ̂ b ¿¿fcg; ? ¿¿¿J j$k~f > [< J T p*-0 *£ ,

^»vk r «*)<£* t «r ^$&>* ffi

4S vh & y t p ì  d ì ¡¿J? 
-

c  \ \
2

OJL

<0 y ĵy,
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■j-yv̂ĉye '■£ e¿>̂
é ?  ̂ c s i x  f ^ y 1 <̂  ¿> •V 'Y  ^  ! r \0 X ^  g  j  \  t S V r ^ - ^  á$ y  i? ( v i  i t  ,¿>

óc ft , y, ? bJ i K ê,> <y
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C  c<Jrxy \M ?
)s ,p£̂.Ærĉ î__
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^ T p  <? I -  L + U y  C  A  i ^ r ^ J  0> i l -  a  K  v1y)

„ ¡ _ ^  '<:̂ e(,'*. ~ Çr~r*(y o'Aj<. 9^' CoiUvtj
AJ_ L ^( o , L^y^y . T3 /-*'•• ~ ¿- n y < ^  __^ j  t/> —

^  / % W B  S >  B 1 9  ,i/cTes'  ̂ e v o cv,^ g /^  __ „L_.| ....1 ..

ßloc^eintr i c ; > ' /^ ¿ V iS J  " l>r sw. C y

___H i 7 ^ X L . ___A *^ n ï * * - f î . h-  -  :* ^(g~ Ty»___  ___ i  e  / 1 / ,  ¿ S  5?¿>a 1j T *  .
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 ̂ -» f&ir- /<K -»Wf />̂ P —Tr bt̂ Wel—J / /  ¿Jf
__1 ij / 9jry___ c - __ r ^jr c]rt** <s>̂
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« ¿ - t’i'lT’ j- r>Áv4<rt4bf v

P ^v » t ^ - ’■o C vlXTiS- < d ¡  **\j~ f  ¿ eVv -̂t,' cJ  ̂.

H -e >/>/<('r-^i
t/ ̂  € i <̂ * C¿€ Ul/> &U*-CíA ( C^»R.

»4 V °

| n | H H

/  H j

*5 AA> *#̂ 1»*» ^  - | ^ í  í

c^V'*TA' • w _  X ^ J
H H H 1 L - A h - .  ^

"*>l' ~tCMVx«y .5 2  ô V'' •
l̂ _ç_?..].i__ ^ g y/f. y<_k* t___ü!_ _̂ìì*$sfr-*i_nt̂ y  vj» *K*uj ŵ̂ »
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