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The relationship betuean communiiies of the same habitat can

e classified. into three typesz:-

t
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{1 Direct competition, 17 which organisms  compete for

(11} Predaticn, in which cone ovganism uzes another's Diomass as a
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£ii1)y Svmbiosis, in which organisms live together. This is of

(a) Parasitism, in which one species hepetits and The other
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onn why species interact with each
other 1n & habizat iz o outilize the rescurces available in the

habitat - tight, shelwdr tood, eto, - to c¢ontinue thei
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metabolic cycle. This wilj exhibit <he dominance of certai
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specles 1in certain habitate hecause of +heir abllity to g
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better than others +o tha+ hahitagt

in this esgsay the habizat used for this study is the marine

diforme 15 a red zlgae which grows on rochky

shoves in the middle »f the intertidsa: zone ie =mausage
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with a length of up to 30cm and a diameter of 2-

jem(Waalandsl977, p 8 ;. 1+ consiste of a hollow sac tull of

[

water with its top porzion filled with gases that have been
Lrapped as a result of rapid photosynthesis (Waaland 1977, p-84 .
fhe algae has-thin walls and the older cnes sometimes have their

“op portion open, which i=aves +the algae flat. The algae are

7

found along +the Pacitinz thores "from Alaska to Mexicoe" {(Waaland
1977 Y.

This algae was used +to =study the microorganisms*associated‘
with it and fry to link «certain qualities of this habitat (eg.
size, location,...etc.) with *“he diversity and abundance of those
azsociated organisms,

This is more of a gquatitative study for these organisms but

some quantitative analysis was n=cess

o3

ry to test the bhypotheses
put forward trying to explain and link some of the factors with

e30n other.

THE PROBLEM:-
- What [Ekind of microcrganisms are associated with H.

slandiforme?

- How many of these crganisms are common to all samples and
in what proportion?

-Is the diversity of <these organisms dependant upon the
location within <the habitat and/or upon whether the habitats are
“cpen'” or "closed" (i.e. whetner +the alga=s's top portion is still

intact or not)7?

— Is the number ¢t orgmsnisms of the same species dependant




ont the location in the habitat?
— Does the surface area of the habitat affect the diversity

of organisms present?

HYPOTHEEIS: -

- The location of the species does not atfect the frequency
0f the speciles present. |

~ The diversity of the species is not dependant on the
surface area of the habitat nor on the type of habitat,

- The average number of organisms of the same species will
not be the same in all locations.

— The total number ot all! crganisms in one sample will not

be different from the ctherz in that specific ‘leocation.

ASSUMPTIONS i~

There are some limitatiecns on these assumptions which will
he mentioned later.

l- GSpecies present will show a distribution which is the
same or very gsimilar to th2 normal distribution.

Z- There 15 no migration or immigraticn ftrom or to the
habitat.

2- The time between colliection of samples and collection of

lata 1g not so0 long as to cause any changes in the diversity or

[

population of species or the habitat itself.
4- H. glandiforme shows metabolic activities during the
experiment similar to those in 1ts original habitat.

5- There was no ohange in  the nutrient supply to H.



vianditorme during the sxperiment period,
& The habitat ig 2n ecosystem

The limitations or this vesearch are:-—

I- Time:- this research and the data collection were done at
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- Temperature:- ihs temperature at which the H. glandiforme

w28 maintained in the laboratory was higher than that of the
Gcean.
Gecgraphlical loca<inri- these samples were collected from

vaoe Rocks istand. Thess samplies and the organisms present inside

A
+

t them may ke ditterent trom zamples taken from other locations.

A-  Theres are some  mrovyacrganisms that  are in the water
rngide the zac., Thege were rot  studied and were not  taken into

snslderation in relstion  with the ones attached 4o the walls

micraoygani zmo nhgeryve] were +the ane s ceen ynaer

magnlification PowWer 1000, There are zom& other, smaller
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studied at all.

6- H. glanditorme 317 a=sumed to be an ecosystem. This system
13 not  in 1soiation  from other systems and it is subjected to
interactions with other organisms. These interactions may be
positive or negative and +thig will affect the stability of the

zrogystem and cause fluctuations in the number and diversity of
¥ ¥
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DELIMITATIONS -

o

in this study a combination of subiective and chjective methods

was used to study the

k!

opulations  of the microorganisms present
inothe i, glandiforvme. The ovganisms taken into acccount were the
ones attached to the walls that appeared under magnification
poewer 10x. Although there are some smaller microorganisms that
cannct be seen undeyr that magnification, it is assumed that these
are there all the +«ime and do not atfect the organisms studied,
or 1t they do, the effect is negligable.

These experiments tool place at Pearson College not very far
from Race Rocks and the zamples were put in tanks where there was
running  seawater so  the changes in temperature were not
sutticient +to cause changes in the habitat or the organisms.
Jecause the college 15 very colose +to Race Rocks there was

negligable change in the gecgraphical location or nutrient supply

The time bheftween sarmples collection and data collection was
tmss  than twelwve hourcs. vhhich is considered insigniticant to
cause any fluctuzations in' the algae and the organisms.

Although H, glandiforme interacts with other species it is
assumed that +his interaction occurs all +the time and it might
not have an efifect on th=e organisms., However, i1t it doesg, the

affect i1z assumed not +o be instantaneoc

o~
o
in

theretore these =species
ive inside H. glandiferme under +these conditions because ot

their ability +o adapt +o these conditions at that particular

time of the year.



LITERATURE REVIEW

-

H, glandiforms. ha
totha intertidal z-ons

s

1t more interesting to
A comraratively beve 1A
hich enables them o
landifcorme is able to
and intensities =o it
sodoctuations dus to tid

cenendan on e i
itrients 3re  hrought
“ir. H, glandiforme iz

Lrom

alr and somestimes

water which is found
fons. The water zar i
matrients, but it eacesn
hrouht by the water
Temperature iz =

hahitat, The
tivctuations sinca H

hitat Lives on rocky shores in the middle

(V== 1977, poBY ). Thic habitat ig
boof the ride during the day and seasonal
A red zlgae and contains photosynthetic
1T %o pheotosynthesize at ditterent light
1977, p FE). This specific character makes
study bHesides the fact that red algae have

te 2t raspiration {Carefoot, 197%P~?2 3
fiare 't great depth in  the water, H.
phntasynthesize at various light qualities
il onot be atfected very much by light
2l morsasnt

ffecting  the lLabitat, whiech iz versy much
= ovemeant, B nutrient supply The
Lo Bo atandifovme from seawater or from
Cavzible o5t photnzvnthesis s0 it absorbs CO
tHe alternative is the CO agas digsolved
L the tarm of carbeonate  eor hicarbonate
s az=umed o be nnt very usetul in ztoring
the wtilization of nutrients +hat are

when

e iz rvetilling with water

aftecting the

by temperature
Y

mechanizsms  of body



temperature reguiatioﬁs; (Sumich,1982,p. 14 )

Temperature of seawater is the main tactoer controliing the
metabolic rate ot marine life The distribution ol organisms
tiving in seawater is associated with th:ics factor (Sumich.ti9gz,.

Organisms have specific requirements for food and space.
certain gualities of the space 1is needed to provide organisme
with the supply they need of food, shelter and other
requirements. This 1is the veason why certain organisms are
capable of adapting to specific environmental factors,

In marine |[ite some species show seasonal filuctuationz in
their numbers. This 1s mainly due +to fluctuations in water
temperature, light, and availability of nutrientes e.gq. diatom,
which bloom in the spring (Sumich, 1982,p.15 ),

The combination of climatic factors, nﬁtrient availabplity,
and presence of associated srganisms make for the diversity ot
marine lite and lite on earth in general.

In the samples seen in +the experiment there were marine
algae samples, zoolplankton, phytoplankton and diatoms. These are
mainly primary producers with: the exception of zocoplankton. the
nature of the interaction between these species and H.

giandiforme and within thes

1)

speclies was not studied but theras
are some predictions based on a study ol some characteristirs an-d
requirements for these species.

H._ gland
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S a good shsliter t5v the protectisan of tre

o+

zooplankton and at the same time phytopiankton ie apundan® “here.

The type of relationship with phytoplankton is

ith N precation becauss
zooplanaton uses phyteplankton's biomass 33 a zource of enerd,

and bullding Dlcocks for its nody .,

¥



H. glandiforme provides 2 shelter fror the crganiems inside.

For the primary producers  H. glandiforme may provide a googd
fource of nutrients eitrer  fram the wa*er insids the sag nr Tif
there are Dparasites- from +the ceilz ¢t K. Jlanditcems. To
determine the specitic type, further study is reguired.
Competition petween species in a habitat ig a4 commern type of
Interaction, but Among certain species other types nof
interactions CCoCur. For example  lichens migh+ parasitize

brycphates, Funoal components of lichens parasitize bhrvophates
tor a =sncrt period of *ime atter germination, wnich may heip o
hridge the time gap until the atoal component is encountered and
this may eventualily wili +he brycphate (During, Van Toorern
1990, There are many other typez ot interaction netweern 3pecies

Dt in each cAase Gr.oa

,v
v
Q
it
o 3

SpeCies  penefit  frem  this

interaction.

[
ot

Aszaciation of species hasz  oa wice vange ot  srudy. Tome

- i +
h

Species may ne 3zsqcilated Iin the ftorm of the SUPPOYT Oof one

zpecles tor another S s 8 Sphagnum supporte WL e

lcrocommunities on oy insice the plant and sim

; ilar results tor
epiphvtic algae was reporten foy aguatic bryophytes {During. Var

Tooren., 199G .

Ancther type ot agsoCiation is observed between insscte ana
tlowers. Some insects heip in  the brocess ot pollinatian of
tlowers and transter poilen grains ftrom one flower €5 apcther .
This 15 an essential process for flowers and without the help o:

these insects pollination wiil not occur and no reproduction +take

Diace.,
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A typical example of asscciation is found in the tforest. The

flying sguirrel eats sporocaps of hypogeous tungi which rawrain

0

nutrients, water, viable fungal Spores, nitrogen fixing bactevia
and yeast, (Maser, 19%7,. ‘Thnese are digested and the unaicestaa
materials are expelied as tecal peilets. These tecal pejlileats

contain spores of hypogenius mycorrtizal fungi, yeast. nitrcoen

b
U]

fixing bacteria and some nutrients for these erganisms. it +the=s

peliets ¢

i

near a4 conifer  feeder rootlet and environmentsy !
conditions are suitable tor the tungal spores to be germinated, =z
new fungal colony is established. The fungal |hyphae tform
harmless mycorrhizal symbiosis witn the roots. The ftungus abzorb

nutrients from the €0il Aand  transiocates thepm into tha ho

plant. Nitrogen fix

[

ng Lacteris  which are  inside the mycorvniz
use  the fungal extract az a foed and  fix the atmosphar
nitrogen. The host plan+ provides simple  sugars and zthey
metabolities to the mycorvbhizal tungi. (Maser, 1389y,

This 15 a whole «chain of associated species which =zupport
each other and the whole process is cyclical.

Interaction ot specles i3 beneticial for species to allocste
the resources available 1in tneir habitat. These interacticnz may

take several patterns but in the end one av propably more than

one species bernetit from the interaction.



METHOD

The data were collected 1in miﬂwautﬁmn from a population of
H. glanditorme from Race TRociz Island. Forty tive szamples were
eXamined under the microscupe  #t a power ot 10X to find out how
many and what kind of speciss  were present  on the watiisz of 1
glandiforme that can be seen under that power of microscope.

The methods used to estimate populations are as follows: -

1) Direct «counting it the number of species is small enough
to be counted,

2) Approximate counting if the number of species is very
high. The nuﬁber of speciez ver one unit area is counted and the
total area covered by the species is estimated and converted +n

the number ot species,
3) Percentage cover it the Epeclies are too dense o count or
estimate.

Species that are common to 211 samples and ireguentiy

appeared were the ones deal® with,. Other rare species were pot
counted or taken into account.

The samples tested were tested a4t three locations the top,
middle and bottom parts to ﬁest if there is variations in species
within one samplie in difterent locations,

Species present were difficulit to ldentify but some of +them
show some characteristics of e¢piphytic diatoms. Other species are
more likely to be marine algae, zoopiankton and phytoplanktorn.

Because of the lack ot literature about these species and
very few detalils about +therm from the experiment, it is very
difficult to identity most of them,

Diagrams containing ftigures for these species and getas

t2ils ot

some of them are indica“eaq.

All species are dealt with as unknown fpecies and identitied

45 UNKNnown species andg referred to by specitic numbers.

I0



FROCEDURE

.

Hallosacions were cotliected trom Face PBocksz on the
October and put into tankhz where +rhe water gupply i from the

sea.

These samples were

't
Y
mn

ted on the same day by dividing a2ach

sample intc three parts: top. middle and bottom.

=]

he surtace ares
ot each part was caleculated HEing a transparency ot graph paper
and recorded.

¥t

Using a cork ot area 0O.2cm® (see figures 1 and 2. five

different sa@pies of ditterent loccations on =acnh part were
obtained on a.microscopic siide and examined under magnification
power oif 10X.

Species present on those samplesg were observed, drawn.

counted and recorded so that the tigures on +the data sheet are

for lcm and those are the ‘figures for species density at each
loecation.
a riae inside
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RESULTE

There were about 34

s

These species ditfer i the nvmhers
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diverse and belong to differen

Therse were

some

organisms of the same cpecier. Som

very high others g
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numbers within ons ci

mn
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normal 2 while cocthers
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ditribution. There were very tew or
zamples not very frequently and w
LNese ones weve not stuctied oy in
vazzorded and prasented

In difterent Jocatiaps of the
no ditfterences in the somher of  ap
'Ioorganisms ot the same spsciez g
respect to the location of =he spec

The type ot habita+ Haliosacc
Tinsed szeemed not e attrsos bh
total number of species in‘*me clos

general than in

12

common

species to all samples used.

and size and of course they

t classifications.

tiuctuations in numbers of

e ot these fluctuations were

{1, but the frequency of these
very close distribution to the

reat deviation from the normal

ganizms that appeared in some
ith very few numbers "max. 2"
cludesd in  the study but were
same sample there seemed to be
ociss prasaent, bBut the number
cmetimes show ditferences with
iee,

icen” whether it 1is open or
e diversity of speciss but the
ed ones seemed to be larger in
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ISSCUSEICH

The first Hhypothesis 17 velated to the trequenay ot species

with respect to their in samples . Graphs (1a - 1c) show

the 34 species on the -axis and their frequency on the y-axis at

three difterent locaticns in pattern of

the graphs shows Lhos  nosd very large

deviations in their ifrogunoncies in

locations.

However, the seam to show rather large

deviations in stat=as +that the

irequencies of Iocations will be more or less

the same.

The chi applied *to he

epecies that show devia® the resuylt of it appear in table

The chi sgqguare teszt 3 r #imple statistical ‘test

significance of the deviation of an  observed value from

eXpected one

2

X

where O is the observen -

E

is

2.

the expected va

The values values under a

X

certaln degree

determine

which then

s compared with critical

rt

cut the probability wvalues (P},

[
tots

the deviation (Sece app‘fﬂfbx"-., .
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Tanle T
| 2

bothnem E SN T )C R S D i

4 38 2 42 1 4l 0,463 0.70

5 41 43 2% 1 4l S 0.195 0.70

7 44 37 26 1 329 L 0.947 0.50

3 43 27 42 . 40,3 0,52 i 0.70

g 40 35 38 0 37.7 0.223 0.80

11 46 | 27 42 39.7 0.319 . 0.80
14 3g 42 37 39.2 0.526 0.70
17 36 32 27 1 35 0.4 ; 0.80
18 | 37 40 42 1 32,7 1 ©0.319 | 0.80 |
20 1 21 37 29 1 3%.7 , 0.971  0.50
23 4z 39 36 1 32 L 0.462 0.70 |
23 38 20 37 i 35 . 1.086 ! 0.50
25 3 a2 33 35 0.4 | 0.80
26 36 41 25 37, 0.554 0.70
27 3 ? 41 43 . 39, L 0.873 0.50
29 I 39 E T R Y L 0.89 0.50 |

31 g 30 i1 24 ©0.953 0.50

22 40 36 37 37. . 0.220 0.R0

33 25 20 25 20 1.667 0.3

deoyres f freedom = 2

In this case the cexpected value i assumed +o be the

- S . -
wverage 0L The fyequepcise at thres locations  (top., middle a4

bottom) .The values in  the

table <how very hkigh probability
values which indicates that tpe deviation is due £na T e chanoe and

1 +hi 5 . s e :
1pon this test | we can arrapt the hypothesgic for the species present

o

The second hypthesic deals with the relationship between the
average number of different species present in samples angd the
total surface areaz of <“he sample and the type of +the sample
{open, closed § It states that there will not be any rchange in
the averags numbey of snecies 33 the surface area changeas

24
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: Spc RS e e F Ve 51 = s
‘ LTee  Maddte ety o .
3 H

4 a 43 42 41 ©0.463 6.70 :
5 41 43 39 1 4] o 0.195 0.70 |
7 44 27 25 29 0.947 . 0.50 '
5 453 27 42 40.3 0.523 0.70
. 9 40 35 38 37.7 0.223 0.80
11 40 | 27 42 33.7 0.219 0.80
14 38 42 17 29.2 ¢ 0.526 0.70
17 36 32 27 25 0.4 0.80
18 37 40 42 2.7 | 0.319 | 0.80 |
20 3 37 29 25.7 . 0.971 0.50
22 p) 39 35 29 - 0.462 0.70 |
23 38 30 37 . 25 . 1.086 0.50 |
25 3 33 i@ 3% . 0.4 é 0.80 |
25 36 . 41 35 1 37.2 ©  0.554 0.70 |
27 35 41 43 . 39.7 ¢ Q.873 0.50 !
29 32 39 20 367 0.89 ! 0.50 |
31 ig a0 sl 242 0.952 | 0.50
27 40 26 27 37.7 0 0.230 0.80 !
23 25 2 b4 20 C1.657 0.30
’ Tevry e fofreedom = 2
In thils case the eoxpected wvalue iz assumed +o be +he
average 0L T22 froguensics at three locations {top, middie an-

vottom) The values in  the +able =how very high probability
values which indicates tha' the deviation is due ta pure chance and

Ppen this test | we can a-ropt the hypothesis tor the species present .

The second hyptheosic deals with the relationship between the
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specles prasent  in samples and the
total surtace area of “he sample and the type of the sample

{open, closed } .1t st=%e:z +tnat thers will not be any change in

Lhve averages  mumber of sreoieg oasg the surfisce area changes
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numbers in  one location  and smaller numbers in nthers, whereas
most speclies do not whow larage deviations in  number trom one of
the asbove locations 4o nonther Pram  this it seems that +he
alternative hypathezis. © Th=  averages pumbsr ot nraanisms of oA
particular spocies il pot he different at those thres

locationsg” appliez better tn most species. If this hypothesis iz

triue then the original i=2 falszs  and vice versa
Taple III  shows the resuits

obtained from applying the chi
square test to the altsruwative hyponthesgis,

From *the resulite shtaiped  we (oF- 1

=
fir]

Lo}
D
1
ot
vt
B

& ariginal

hypothesgsis for

=

ngh specien.

Howevelr there are some interesting results chtained from the

table. The original hynpaothesis = accepted ftor most of thie

[

species in, table 2bh. Thaze epeci

]
i1

P

T appear in large numbers (i.e,
over 100). The hypoibesis is reiected for two species in that
table (#23 and #3993, These species apr=ar in rather lower numbers

than the others, From this it seems that the hypothesis is

pes]

accepted only for smecies which appear in farge numbers, whereas

the alternative hypothssisz is accepted tor species that appear in
gmall numbers. From this we can conciude that some species that
appear in lavger nwnhers show deviations in  number from one
location to another.

The hypothesis rprobably should be stated as :"The average
number of organisms of mmét species will not pbe dependant on the
locaticon within +the habhitat”. Therse may be an exception for
species that appear in  larae numbers but this capnot be stated

with great certainity snd i+ s+ill needs further investigation.
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The last hypothesis deaiz with +he total number of organisme

of difterent species
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locations in that sample. Graph 4a shows +he total number ot

macies on  the y-axis O

Wi

phad against sample number  on the -
axis. The graph does not aive o cleay idea of how significant the

ditference is betwean mpeTlaen, Graphy Zb shows the best fitting
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o
:

e  table shows hat the tota! number of organisms 1-

these randoemly chosen  sappies show extremely hich deviati~ans
The expected wvaide is c£nosen to be tne average of The numbers

“he chosen samples. Only ore zample  ocur  of  the +ten showed 3r
accepted probapility value. Few sampisz from the tota! popuiatio

states that “"The total pumber of organlisms in &

Wy
b
<
fee)
W
ey
5]
[+1]
L]
{1
]
)
oF

equal in all samples,”
The hypotheses stated were in some cases accepted arnd in
cthers rejected. These hypetheses were Dbased upon some

cbservations seen in some of the samples.,

Surprisingly. the type of the habita+ did not afteci the
diversity nor +the number of organisms present. It was expectad

that the diversity of organisms in opern habitats would be greater
since the chance ot a greater diversity of organisms that wii: SHe

abie <*to enter open habitats ie greateyr. The tzctor that
influenced the expectations of more diversity of species 11 apen
habitats 1is the fact <+that at low tide some organisms  from air
might have dropped inside. There are valid possibilities 1t

specles diversity 1n open habitats +than in ¢losed ones hut «re

organisms that might have entered there might have besn victims

ot predation from cther fpecies inside or were not ahle +o ad
to the life inside +that habitat. Other organisms found in botr

types of samples have some ecological connecticons *to K,

et

gianditorme. The +type of associatien between H. glandiforme and

the species inside 1% iz a torm nof sympbiosis and 18 not affe-ted
by +the sizZe, type ‘open  or  ciosed) or locatiorn rwithin
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H.oglanaitoerme) of tne ovganisms.

Those organisms mignt not be  tound  in

H. ~glanaitforme in

diftrerent places or at different times of the year 50 the results
chrained are restricted to  the samples trom Race Rocks at that
time ot the.year.

SUMMARY : -

H. glandiforme i

131

a red intertidal marine algae that has a
water sac tha®t fills with water at high tide. It has fluctuations
on the metabolic rate related te climatic or chemical changes in
the surrouéding event.

The algae was studied under the microscope to find what kind
of microorganisms chat c¢an be seen on the inside wall of the
water sac under magnitication power of 10X, The data were
coliected trom a population of sampies which were colliected trom
Race Rocks Island in mid-Autumn (19%80). These samples have
ditrerent sizes and were of both types {(closed and cpen).

There were 34 common species in  those samples . The

aiversity and population ot these species at three locations of

H., giandiforme were studied and related to "location, size and

type". The data were presented graphically and the related

hypotheses were testea Dby the cnl sgquare test. Some of these
nypotheses were accephed,

It is found that some ¢f these tactors {location, size and
type) may have some effect on the diversity_ and the population ot
assoclated species. These results are iimited by the tactors of

“ime, location and experimental procedure.
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CONCLUSION AND IMPLICATIONS:-

The purpose of this study is to link certain characteristics

of H. glaniforme with +the diversity and/or population of the

microorganisms found on the wall of its water SAC.

-
3]

h

experimental procedure emphasizes certain characteristics of the

habitat of these microorganisms, namely size, total surtface area,

iocation within the habitat and the type of the habitat {(open or

closed}. There are some other factors +that may influence the

diversity and/or the population of the species present inside H.

glandiforme which were not studied in this research. These

factors may have affected the species and resulted in some of the

observations seen With regard to the diversity and population of

the speciles.

The experimental procedure may have resulted in overlooking

some other specles that might have been there, and this
tlaw would have an impact on fome of the hypothecse
YT

1f the observed species were identitied, clearer ideas about +he

~ype of association betweern these speciles and H. glandiforme

E R A i =

could bhe obtained.

There are limitaticns on the study (mentiond eariier) bes

P 4
w

-t m PR

e limitations of the experimental procedure and “he vange of

the limitations ot she «oxperimental precedure and the range of
the factors studied. Inm tne range of these limitations one cannot

draw corniusions with great precision for the tactors z=zudied and

Viies [=urtace arez location
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related to

- adaptive tactors that affect “re =specisz prezsent and vesults



ante over others of the cpeciss ohserved, The tetal

Surtacs arsa 2i tho habitaY does noi, zona to atfast bhe numbar ot

- a

e e oy e e oy e pm L PR T P . e T e a i
S s b B T A A A I I T T R O ey
&T'\:__\;*,v &b o =y R va Srotry 4 e ey o 3. S Fe A trg A oamy o tr A A S ey by
- - kS e : - . . il i L
b - i P N T P, . [ P '
IR CREN i ‘ ' n NERR e i fhece particvlary

Al
B
1
e
o
]

"y

SoonuT

Fuarthes:

speciecs

3

in

tatine

UTTHEDR Trony: -

+

coologioal

oF
o
ks
il

study

giandiforms

ne suggesticns for further

i
il
b»
“
&3]
in
¢t
[=)

ul
Hn
fas
o
[
s
b
b
byl
o
I
[
]
&
]
4]
4]
I
tn
=
i
-+
"]
5
e
)
.
'

e

the water

1
N
Yo
i
D
ct
g
D
-
bod
13
-
4]
]
n
-
[

- Tamonomic study for *he ditf{erent types of species present in

fhe water and on the wallisc of rhe watoy

- Studies zbout spesciot  ageocia

ot
3
o
ot
I
-
A

§

)
[
u
et
-
o

L]
]
i
Tr
o]
s
¢
[N
i+
s
3]
v
34
e
ok
s
-
-
D
P

~

i



REFERENCES CITED
-CAREFOOT,T.(1977); Pacific seashores;J.J. Douglas Ltd.
Vancouver .

-DURING,H. and VAN TOOREN,B. : Brvophvte interaction with other

plants ;Bot. J. Lin. Soc.(1990) 104:79-93

-FLETCHER,G.L.(198t);Investigation into the physiological

functioning of the water chamber of H.glandiforme,

unpublished report,Pearson college.
-GRIME,J.P. ,RINCON,E.R,and WICKERSON,B.E. ;Bryophytes and plant
strategy theory:Bot. J. Lin. S50C.(1990) 104:175-86
-JOHNSON,L.(1983);Biglogy;Wn. C. Brown Company. Dubuque.

-MASER,C.(1988) ;The redesigned forest;R. E. Miles , San Pedro

-MATSEBULA,A.{1987);Photosynthesis in H.glandiforme; Unpulished’

extended essay.

-SUMICH, J.(1981);Biology of marine life;Wn. C. Brown Company.

Dubugue.
-WAALAND, J.(1977);Common seaweed of the pacific coast;Pacific

Search Press and J.J. Douglas Ltd.Vancouver,

36



A ppevdices
- Appe.nolix I .-
Sqmpies QF the data

- Appendix 1L 0 . .
The probakility values for K test



Sk sTl a5

i
i
.
!
!
;
i

m

E ‘ m_.

§7 99 &f

[

0yl

TR U6
i REE
17 th

______ R

.mmg A
51 wwa_

fig

G007
N
S o
CObiros 97°E
9b B 05T
3 vm 0y

_zw w%\ ot :Nm
Wmmw KX

9L
08T

707 . bl 1§ It

057

FTTEETOT R

04

£ £

th b VCTET
9n bETW
AARE R

Eﬁ
wi . b1 &
<07 *3\.\. 207 F09
68198 961 25
w m\ n

Mw n&.

U “ S—

j
R

SRR ..H,.m.; — ..,m.,_..,’-._m,av
T

P il :
! . i

Pt g s
S AR !
Kua.ou wwﬁmv.: m

A gl

s e o

M,

T o8
ol
0z
03 T
s e
dre

91

A

LS

S oo ot iTh 0bT _%_.wéi_.a,wwg )
T pesay o \m 751 Fm.m ﬁyﬁ? 0% At
s g m\;mm B 05 | FET .Mu
iy =zﬁ,_1;;%smm 49 02 awmm o1 T }
AT e Js §hij ns S8 OLT] mi N
o T\ ¢ vz ory | AT ﬁ _
S I A AR I oar i BT T
- ! T T AT
— g o] ﬂ\. S on Szl TR
_4{ e ..%qﬂéw._ 5T 06 i 579 57
T beilfes g :Mv [FRBRP1 51
S L eif [TTERETFE OET gLl 7l
| s gz m.if 0T gyl T
,, oae! r ag e o g R
o 89 vz 48 ma_,_',,u yeTeETT
S ‘Qm? 96T EI T Qb FE TR
: T 07 gE
e g w0t e .
5 $£ Tl 45T oI THITT CE T
- o NQ\ N._M \Nmm | 097 O%w; Qﬁii[ -
o sattee | wilie | ver (gar - g—
m < s:_ﬁ@;w,m.; Zh m AT 050G Ja -
e tez| sevklars | rop | e
B SO _w,é,...,fmin I . s
 wado 881 el osskiopl | S T T
| L

!
:
:
;

sy (01T
I , A | Be 43%95 M
Obh 783 2 Trpyma WO )97 00 ﬁwiesﬁw ﬁu@% 3&%




%% %3 (29 |44 | L& | L3T{RITVFT [WZT\7 58 TET | 381 ok | L0E | JdE
FT[ AC [ ET [ KC T AT | T5 | G¢| 2r | oV 2T & €1 21| — 107
Slg/ & hi 7 ZTT 57 i ]| 2 £ | ¢ | £ | — i
z1] 5 Z7 481 47 — 1 9T S 77 7 7i I — 1T
42 £/ 5 EYIRIZ e V4 TE 7S o} — | =
B0z [ K%e | Z1|gouZ[2£T{U0% [ 191 — | Nz | — |go¢t|4s2 |28 — [QlI¥
TTTTTT 7 Z T o) T z T ST =T A AT T
1168 | &R /5T | Lk SRV AL AT — — R R g = T%Te
G238 |8 [ £G |77 | Gelas |9k | — | = | =1 =177 8 %
"5t | £45 | 299 |IES |25 F | 328 | 231 | SeG | 7TE (S22 | — [ BEG (007 [ == 592
SN SN GTTNRIT [ TN | ShT| QG | 29) | Z4] | GAT | — | 2hZ |s85 | OIs |52
S dY &7 i Zz Z 2 71— T | — | 27 | &1 | — | \Z
91 95 | JL [ T£ [ 2F (2T | 37 [ 12 [ b | Bb [ 55 |34 Z£ 1 75 5%
7l £ IR & 3 A £ 1 gl 2 - Z 3 )
YRS o | Z¢ | IZ P} 2! b 0 91 —_— G g =\ ] %)
TEoI 492G | oral | $2Z [ 65T | SP&| GRE [ 71541 | JHE 7%k (087 |aas |9¢81 | 3¢9 (D7al
st Q7 V77 7/ c/ pat AL 1 Gl 9 o Z — Z W
3 Z &7 3 ¥4 6 = Fo b 7 A £ —_ 21 K]
..........w 7 7 5 £ ! — s 2z L) 2 4 9 # Z
SISy 77 AT T al g w1 s T o | — | — ] &1 | \=
TAZ T BT [ATZZT [ X< |75 [] 02 [ A8z TP 1% AT VeV EIRVESRE S
T Vs T 2T T 9 Y 77| ¢C | 6¢€ | 3¢ | 31 | e[ g2 220 77 4t
ST 2T 8T T 9| 8V | & | < | 27| T | ¢1| al S S T <
TE VT[T ET |52 | 72 (X852 |£ 1€ | Z2C [/ 7 ({42 [ AXT 7T/ V52 17471
U 9T T T V1 7 ZT 1 %1 1 ¢ al | s¢] &i | ET[ 4 P2
03 B 7 S8 B "% B SN N % B B N &l 32 | 9 T T £ 1 5 £ 3
WZT TET [ 72T 891 | 9sC | 28 € | 71C | GZ1 | bhZ | 8%z | prz| £ 6f| 2h2| FIZ
811 A2 RO LT ETT g | 111 [ene | 941 | AIT| 904 [ 795 | 91F [heh | 02
(4] 2/ 1 ol b B £ _ y k% S T 7 _ mased  s3vonds

L







Speees  preseut

.

3

¥

9

Me

159

5

L

~!

e X - T " Lol
7¢ FO|F5 | 65|92 59 | 92| 54 | L7 | T |91 Las2 | 67 | q. | o | ..m%
o (9l - 3opve LIy b F T j 2y | g e 13 g
32 HI L FIC | 43F | HOB 63 | 24O 320 | 393 | 330 220 | 293 | 345 | 265 | 200 | 337
33 [RUTENS TR S BNt SO SN B 1. % | 3 0 3.2 | =2 | 2 R 9
3 SO =20 I N T A R (- S A A S N A I S B BN B

- e p YFLIY g 20w | o2 | 23 124 128 | 24 (27 |28 | 29 |0
28| BL/N 2T A 3G 7 STH| 4970 350090 S| 55| 550 360 507 g0 559 45 5 45
27 I$o | Fo L S0 1 9] | bS8 201 205 50 IFS ies | S a5y ex | 2uz | zin
W, |A4F b4 (6 A N 165 U | 93| isp v | e | wa ] 9% | gy |iag
3 REANNEEARNEYS RSN R AN
32! 1315 | 346 | 155 | 298| 173 | 290 | 390 | 140 | 210 |
33 Bz D2 3 LA LF LA
W S T 2 A T NI 2 B 0 S

31| 32 3313+ 135 |34 |37 |3% | 2o |op | 9/ |agz |45 o | 4s
2 AN VAR AR SVARNY, YA LY AR Y AR Y AR AR+ D AT YA R A AR IYA
29 [Z31 200 | 268 | 160 V270 |4 | 156 | 1560 | &4 | oo | Vie | 1651 13s | 1235 | 17
o o FLigo | &9 |77 | 1070 flar | 38 |58 | s | ize| v | 56| i K% |1sg
3 33 0F L 20t zs 1 25 0 20 g ) 1y 23 L o 23 e vy g |y
32 - 00 | B30 | 500 | Y0 | (oo | 390 1 300 | 150 | 260 s5¥c| 47O 410 | 270 | 350 | 140
3¢ “4 | 6 3 |y |3 5 | 4 3 |\ T e 3 2 2 3
wo a2l 2 2 lr | 2 3 |y 2 ¢ 1 | 2 z 3
!
o . ) e F - . W







— L0 (LS Y VI | LG %G |ogaZ] S| s | %S 9z
z I 9 | — 9 — | — =1 A g ZI T
R L _ “ B I B e el o
Pl g =0l e &7 57
— 4 - g Qe B i """t I ey g #T
— T AZT ] — [ 892 | — | | 1 8b| k8 €Tl FA
T g 9 { < —_— T =TT =T =
— ] - Q1| — | oWl | | | gz s 90 i
— —_ £Z g} O7 £ bl 91 1 — 1 1 £7 o%
ST | 7Ie | — |goz [ — — | — |~ | #E | G0 Uy 2l
Z3 tb 77 TZT{ aoT | £ | BT | Q| 0% [ G5 T8 | g
S £ s T . N, Z1 9 Y
71 1 Q1 91 8/ sk <) 9 £T| — | €I Q7 74
| — — | — AR J g T =1 =179 G
qf (4] z s — g 9 Z T M= Y
009 | — | Fo% | zi9 | SZ& | 9€T| goz | dat| wof | ¢Z7 | 009 ]
. | — — 171 & i [ g | ¢ 7T
R B DS i e | g | £ — 179 | — I
ll.. - .N ! 2 < / / — A — el
— | — | = =1 3 z ST 9 [ ot 5
VERVATREA BUE R VAR BAAVAAR ¥ A3 ACXTREL: 3
_ A — FT &7 #| — [ ZT e T =77 Ji
_ — e = =177 = 1737 =1= 7
VS | %S | LTRSS [HIT [H & | %S (¥ 49| %€ | %0 Z
3 < T T - T I Z Y p
g | 2 =178 p— — I SN v/ 3
29 | 2o | 811 i &9 v 98 gg| sg| b 7
sb | VTy| U792 s81 | s/zi 9BF| 2zl | zi| V| £2f ot P
Wpom | 493 | mogoq | ayppea | d%y |mupag[ppiv [ 43 monog lippra [ doa [ niacad yoads
5 uwmﬁaw . s 3 «._S.,om N\ . u.,m.w no N- 2 dmeg






! - b -
S S T i . | .
¥ N . } o+ e o
o - . m
, i
- S NP : RS A S NS NV SR § m
e . SRR RV S — e ISRV SSURU U S . b
osere—— R ) W
T I R T T - - - - - e _ " - ) }m m
— R ST [P N [ [ i [ he
s J I T e i. - R J N FUNGSRGR E— ~ MM\!
Tl - - \mv\. : . »& . . . : o - @ U . zﬁ _m [ . wm
e - : — | KT — s | oz 91| HE et
— I B af 99 1 gz | 8z |92 K| 95| 09 . BT 54
g &%Wf a»av xrut,\uﬁw wzﬂ.:i d 33 R vy ?) 325. muw xﬁ\vum _&Ez.s, ’ o 33 fmvﬁu.& .%J#.E ' o} .uu .Hxvﬂuc & S d <

5 Mdwn g

7 adowmey






| Specits  preseud [ | (7 (. /9 | 20 Ca e 73 .m,me& 285 | L _m.\& 229 |3
. _

m 482\ 652 | W45 535 474 |92 [ 557 (212 | 258 pie | 1T 275 | 519 |y luye
i Wm% RED | 87 8¢y 1onz | Yeb 1297290 | 2481 Y L a3z | 263 0 (92 |aa
A N L I AN Y B VA I A I 4 [2 | 1% (L | 5 | % (%
o L i/ i b 13 7 £ 5 ud 1t 7 o Lo e
5 R IAR Y ANEDAR ANV AR Y AN YR IR AL AL YRR AR AR Y Sy A K),
‘ 3z o /<y I, 3 2 3 2 g 'q ) 1 o &
7 2 | 20l qe L g7 |20 |23 | W2 l20 | @ |44 Low L ig | F L oq lig
V! 929 qean e Luza liw L pnhl ab | dgpl ta%l ol g (245 1320 | 2% fwy
g! gl 2c 1Y | g L 23 | ¢ (6 1z |13 [4 26 | 27 |23 | ¥
0 o 3 y B 4 3 | 4 | 9 4 3 4 2 13 1%
i L w7 i X | g i " 17 i I o 7 F_ 13 |7
> 20112 Ly ¢ |IZ g | 1e |24 L3217 3 gz g g
3 o | s3e | arp | 207 (0s Ta,mm ZYARTIAUIIELITIE Y R E ST __ 547 1303
i 13 L (2 2 |5 | ¥ 7 s g | 20 | (o | 1n e | 7 €
¢ BN -0 N 2 N L N L S N /B A B R L A WY 2 113 | owz Lz 114
/ 43 | 12 | 25 (47 |70 L 26 | 36 | 45 | 4y |55 |40 | 1% | 2y | 3% (47
7 q q 14 12 1 14 1 15 9 1 7 12 L& 74 L g2 |9
4 2129 136z 1352 1 25 267 | 122 | 195 103 | 3¢9 | 20| 281 144 lem
7 The | 442 | 399 | 4ob | 394 85 | Hwb | 4ok (405 | L 92 | F0D . 540 | L IE 1842
4 “42 4P | 39 32 134 25 | LY | 4t | 349 | 1& .&\s,__ 2.3 27 124
i 2e6 i 213 | 193 (20 | JKE 26 [ Ji2 274 | 204 | jaF | 2691 tpi |23 gz
D) ¢ L g fivl 6 7 Z 1 9 | g Vo |12 (o4 |2 | i 112
31 | 2ozl 2994 | 2451 lrr | 219 Y 1246 1 2401298 VIRF | 2k | 23 2111294
] ™ 10 | & — | g 124 s “r {23 1% 2z g
=) 20, 23 | 13 | 24 | g Wl lo 22 | 9p 43 0% 1% | 29 1 gq
v g . g |ig. P g i3 iz L4 7| /5 0 3 [0 2 g
7 5 1018 & ¢ b2 2 € L7 5 2 4 %







| 7 o S — N
| | — W
. | | M
]
w
d
__ 1 t ,‘ . i !
| | |
i< i ) 1y [ i — -1\ — 1% |2
(] v =17 ] vy =y el =g
gl o Ve (Ao Q¥ e/ | — | Q& (adl ooz | g/ (wE o5/ | dx
7] & | & 2 I — Ll Lk 2| — 1 % a5 |8
S| /v Gy (os | - L Es | s I B A - e P 7
2|2 en | ~ [UBae | 56— [ 04| Ss 0w [0S — @@z
g % T - s - oot T 5 —— 1 M- g - — T i
L2 a [Tu T E G A a [l oS MQ&. 7 AN AT ,mf‘ N@Mm |
: |
. | | -~ ) |
ﬂ 3 e [ oy [ranog | appnl 9m el ape | @ PRI 991 pocaid smiosds
! : w i . i : . L L. m w : 4 K







_ | ! | m
! _ 2Lk ot = vl > _ R N A R
T A7 i - | ! . F T N —— ? w
SIl e & ERNEPC B R = B e - ST e B RN T R S
Wit Oy e v ey Al x| H T w AV ET
U930 [oZ [Tz a9 [0%] aZ P2 gl |97 QU2 [ [0z ]
b X & | % 3 ‘ o 5 | ¥ s P
o] Q) paf e e | Q& | 28 1001 | azy Q2 ag 06/ (&7 |T&/ |d57
AT =V T (ke T N B TZ (902 &7 197 2% |52 Z1
DU IT[0TS (@5 [OFY [T [QOT | 089 QLT[aos [eug (0o | = 0oz =
QSO ETI 00z 072 | 0F% [Qos | o5 1| 10985 |05z |AVvZ | 00S (082 051
I B "2 5 i) A = o 2 I ) g 7]
Ty <t e | & s T P& T L AT T |
FT A [H 1 - | XA A[ZA | = [k (& =& T8 0%
T & Y TE Ol | =T 4 & T &= F 71
T8 0Gl @Al | | 041|452 (Tp] G4z | J¥] 082 09] [@BZ (057 |dIt [T
v . b | - F i e — ] 8 7 1Y 1 2/ =
R & | 5 e & £ _—] 7 < g1 4 7 ] i
I — 1 1 12 \ — 1\ \ 2 \ 2 - i |2 z |
D B A | = —_— =2\ T4y 172 ra S| 12 e | Z
T T a7 BAl (LOZ [l Z o |[#& L& LE£ (U8 U2 |4 L |75
B B VIR B = R R A A o R -2 S | EH]2 | =45 17
e Y s | & | — ¢ R NENEEANRE
T 0] L7 | ZSl |7 &I ez |7d1 Y2 |45 | — LGz |7.07 |78 (75T |73
=TT = Bl — | = = | £ | & |2 =i ] —Z % |
Iax | = VT & | A | & | & [al [ 21| £ |y |27 O [ 9] =
TOIGE [ QLT [UET (007 [ G2 [T [G%] | 972 |J&I | D21 [a5Z | OF] | CAT| 03T
21904 985 Q01 098 oz (004 100 |05) 1QZ 1[0t [gf1 |kl (0ol |adl |
o | app | dn [mousg | appee | oy | mmog | sl om [mamag|appw | 921 POWGERM | d91 piasand siasds
Ry bt N 2 O

- w..f.:z. - - Sia
I A - ST e







< W o7 Fl 5 i P % s 7 PR Y ¢
7 # ] 7] Tt | A b ~ g PIT T Ao al A T80 T
U EL] Q)| 8¢ T FT 7] ¢C | 52| Sl tC | Cr [T I JA U
T T BT QT AT [ AT rd i 2T 21 11 BT =21 1§V
DB OF) | ooz | a8t (VAL 9T} @5 | 981 |52 [ FIL oV TN [ ggl | kil TN A
i €V b | = | o 2 g T 513 5 T £ 7% =
Oze | D82 W9 [027 | 90% | Qb | OBC [ BCE ] GAT U0y, |28 | Qs [dac | 01z [Jae
VI EY | 9 T | 221 NOU| b8 [ LS| 3G | L8| B8R | 9 | TS| 5/ 75
JUEIRHY | 9, | QON [A7E [OLST [ Gop) | OGN | 95V | 90N [ 0521 00k [0SE [OGIT 993
WG 0L [Q5L [QFL | OBZ| 0I5 | £#C | 5%k | 219 | G55 |OBE | G0Z | Q5G| 081 |95%
34 ¥ ZT [ vz |77 F7 el Z ST 77 TS T O FT T ¢
O €K | 23| hb | 8% | by | BET TT [ EG (LT [ G (48 | ¥E | &L |t¢
AR AR EANRY ERRL IR T 2T [ T T
o A I YA T S A B R N 4 & R B 7 A R % IR S 2 e/ A B R A R YR B
5% I OB 0b I OIS | 2Te IV T [ VFT [ bhr (525 087 | Gos | Oit | 8T %.wm
ST 2V Gy TOT 2T | 2. | & S | 91 | ST [ EU | ST 9| T |07
Gy OF b ) £ o] B b z £ S 2| e | ET | A
Z T 7 2 £ i 7 , 7 1 51 % ] R
LYV | bl £ S % 2T €T £} 1T A hi LI | 9¢ £1
TOE|JEy [00 | ALt [ G2 | #52 | Z2¢ |/ 52 | /&I KOz (775 | V& | Lol |[ARE 708
L to T oz a1 B T ZZ ] & &1 | 21 | #2 | AV [ 9z | YO 1 2¢ [ ¢
T 2] 7 | 7% - 7 T 9 | 3 | BV [ 02| = | %
TSCFIOS [o/E0 (790 [ BT 408 [k | A TG [PAOU [[2h | Z£F [Z82 | Zok | /AT 1 7%¢
ST Z T Z7 7= T or | J7 | =« | #I | £ 7 FT T & | & [ # |0z
S § | g¢| 98| Bz]oec | W | S| EV[S1 | & | B [# o1 4]
| Q8% | 00 | OZ% [ a5k | 01T | Ubz [ TIL | 94z [3Q% | 0BT [ QL (254|052 [0FZ |
V8| Q97 | 058 | Q4S | O1# | ¥RT| £ |GEZ | 21t |#6G |[E£5 | QZ4 | 051975 iwm
& % | | 0k | b5 F5 | ZU 9§ 98 | ATPEL [28 [T povad smesds






0g 06%*5) wgiegy 0Z%° 1L 4nge g L9TYE9 SEC g B89 LE IgEPg V66412 ¢ 06
&y T€2 gt 616w, 222*ny GEE*09 BEN*'Z9 4EE gy BI8*9E $g¢*1¢ ENI*LZ F 6%
gy 696+9¢ E9%CL €20°49 TL1*GY L3609 gEg=yn E76°5C $GLeng {16°97 | g%
iy LI YRTY) Enbvyy 128*19 100*yg YLL*69 CELvYge 180*5¢ GGE LT GLLv67 Ly
Oy LEQ* oy toze1s L19°9g 0ER* Y T¥9*85 GEgegy STZ*%¢ 091+42 29062 | 9%
G 99I*EL 16669 0Inegg 969419 SO5%LG GEEvny 0SE*EC 99¢*g7 TTE* w2 | v
oy £581¢ 011499 ZDZ*vo 189*0g BRE*9S GEL*gy LBU2E qrgrr2 RRG*EZ | we
m..w OﬂO-Oh @machﬂ ODQUNO QDMU@M OMNoﬂm MMMQNw. mNQ0mm mw..m.@N Omm-NN £
Zn YEE*EQ 90Z*99 LLL*19 H2Teug 060%%% GEE* 1w $9L°0¢ A667G2 BETe 2> Y
Ty €50°89 0G54*wo 196+po 2H6+9¢ S¥6*26 GEE*Ow L0662 s12°g2 T2e*121 1%
O 99.°99 Ig9%gg ZHE*8S mgLegg 508* 16 GeE*sg IS0%62 tguvy? Lo10z 1 nw
€ 9LR* 69 gZuezy 021%8g ZlGeng 099*0¢ GEC*gE F61*82 wogwgy S66*6T | 6¢
8¢ Z281*%g Z91*19 F6R*9G vRpegg £IGege GEETLE Ewgey7 BLE*IE 68761 ge
9t 285°19 619%g¢g LER*HE 660G ZTZ%in FEE*GE £H9%52 SEE12 rgg=iT 9¢
4¢ $1Z2°09 ZHE*LS €0Z%cc Zna%gn B6G*OYr QEE e ne L&L*%2 &9E*n2 ZHEI*LT | g¢
we ¥96*85 190°95 995+71g Z09vgy E06* 9% YEE*EE 25g%cr FG6T (0591 | ¢
e 6w9e g GLL*HG G *ng OnGetn GHLYEY QEEe g QTTI*EZ (%061 sIg*61 1 £¢
2¢ 62€%95 9puegg 0B%* 6% 951%9y Ses* 2y 9ggrig 1L2*22 te2°91 hET*gY | 2¢
13 0068 161%2g ZEZ28Y Sagcuy Z2%%I% GEgepg HEYTTZ gt 4 1 Bayv*nl | I
0¢ 219%¢¢ T68°0% 6L6°9% ELL*EY IGE*0Y GEE* e 666*0Z 161791 gL+t | og
62 SEE*ZG BYGHGw ZZL*GY 1Sy B80*LE 9L p7 89L261 pH0r91 T21*¢1 | 62
g2 €66*05 gerzvge 19% %6y fopeyy Gi6%LE 9€E* 2 AE6%81 qofegl Iow 21 ] 92
iz CHG%En 950y WET*EY CIT*0% I%L*9¢ 9¢gegy 2IT*BY €/g*hi BOA*TIT | ¢2
57 06Z*8% Zngecy £26° 1% cgpege E9G*SE 9¢Ergy ZRE*LT wugrgl 09111 | 97
52 BZ6*9% HIgeoyy 9v9e 0y z5ge¢ I4: 108 1 LEE®HZ £rweg] 0ZT*¢1 02501 42
£z 18199 grge1y 9L0%9¢ ZL1"sg L00ZE tgeeey e "hl ARorTT [P F AN £e
zz 96L*Z% ERZ 0w 182°9E #2g6+gg E18°0€ [£E*IZ Zv0"4T 296701 £yoeg 44
12 10%*1y 2g6*ge GLY*SE 0r9v7g St9%62 teEr02 O"Z*E1 €82°01 %eo*g iz
0z LE6"6E 996 ¢ GLT*wE DIwsig ZI%*87 1e6*61 EYN*ZT 14676 BEUT L 414
6% 285" g¢ 161%9¢ ZGR*Z¢ HeTeng Y0Z*L2 gEErqr T1S9°11 J0&*g hgty 61
91 941° L€ Gagene 9Z5* 1€ son*ge 686*67 BEE*LT g9g°0T €28 ggz+g gl
L BIL"SE &0%egg 1610 spge;z 69L*°H%Z BEE* 91 SO0 w9¢*y L&9* g L1
91 L9Z*%E 000v2¢ SURHZ 94292 EHS"E2 BLE*41 ZiE*s Q069 Znleg 91
St 108°7¢ gs¢v0¢ BBYLZ 95R%H2 LOE*ZZ SEE*HT L9S*E  792*G6  1pge+ &1
.ovﬁ Qﬁﬂ.ﬁﬁ ﬁ#MQQN O.nﬂoON nmwsvomN ?@QGHN QmMoﬁ_.. Q&hch @N@vn SLO*y 71
£1 618%62 ggg9*sz YEL*YZ 29¢e77 ZTE*6T OwE~21 ZHUCL L00%S  gygeg [
21 00€"g2 112%97 LEE*CTZ 9zas1z 69581 O9¢tT H0E'9  woyey hi0" g 21
11 LSL*G2 GZivnp 0Z6*17 51961 SLEZ*LT T1we+01 BL&*S g9lg*¢ gagr g It
or BRI*GZ s02%¢2 £€8%*n2 Loc g1 LE6°ST ZHE*E  gogey {He*e  g9grep o1
9 SG5Y1Z 060%02 SEC LT 106%6T - ZOETET Heogey 06%*e  Qg1ez nHeEr ] B
) gL2*hz GLY*YT £I0%97 L90*HT LTIO*Z1 g99gry EER*Z  069vT 5660 L
9 Y5 0T 21891 ShneyT Z6Ce2Y SHGTOT guErg HOZ*Z €21 gL9 0 9
h 5 0GL*9T 9po*ey ZER*ZT OL0°11 9EZ*6  T4¢*% olowg 1£8°0 Zin*pn g
W ¥ ] 098°%1 112°€1 €oTe1] ggneg Teses LSETE w90°1 wawe0 jozeq |
M € 95821 SYETT gwEeg ALY 152°9 g9g+z 78G°0 9120 2L0%0 €
" Fd L6S*0T 012%4 BLE*L Yes*g G0%9*y  ogggeg IIZ2*0  160+0 Cio* 0 4
1 6L8%L 4cgeg wZose 19g°¢ 90L*2 GGHe*p 9lo*o ange GO0 4 .
‘G000 100 gzop <00 0 S0 60 60 660 O\
.ﬁ@ﬂwﬁﬁmhwmmﬁ mu.mdﬂmwmlmﬂmv 93 jo m@ﬁm«wb mﬁvﬂaﬁmv ‘M d7"Eve
o A s L HM %ﬂ«wﬁ a& ) f







