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BARCKGEROUND INFORMATION

protists are nst sxclusive  to Ragze Ro gricish
Columbia, Canass slone, as tney are found in most tempevate places
51 the hiahzr intsrtidal zomes which share the =zame olimsctic

Rocks where [ was shown the emerald-gresn pools whisoh fhe protizis
inmant ted. [ was imoreEsEed o the pattsyns of graen  mads  ou o The

Crotist

=i the lsck of homosenity of colour in the mools
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zunliche them. This sroussd my  cuvricsity regsrding

thelir possibls

wavelgsnath of light thes prefervad fo arient  to “alsao., their
unigue lIocatisn hish wp in the intertidsl spray  zane lad me o

gquezstion their zalisiby talazrance rafnge. ! ssoecisally wantsd  to
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determine thelr uppermost limit of salinite tolerance afTisr sseing
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@ztuyarine animal lifs.

The protists sve relatively large 2nough ts bs zeen under low
poter maanificstion of 100w, They are aach spprowimatelv 46 um
long  and Flpm  wide and elongats in farm (Ses Figurs 1Y, Az they
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are euglenoid in aphEarances, MaENy COMDaTisons will be mads bertwesn
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g &0 inner  membrane. Each protist mas 3 single, diztinct nucleus
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oYOrisLE nutrition is alisved o b= obtaitned  thvough
DronTasunEMes e Wil the a#id of ohlaroohull within their Brodiss,
Mitrates and other disszolved minerals are beliesved to be obtainpsd
thraygh simple  absoypilon  through their plaszma membirane  snd

pervhaps by diffusion also.

zotive inmEestion v ougt
DInoTUITElE oY phagecyToasi
S0 masnificstion. Thus, the protisgts oould be ssprvozaic,

nitrate-rviah freshuater medium In which  they  dwell and  through

sun.and. thelir chlorophwll.o

igllow freshwater tidepools (maximum

deoth: Z0com - ZZomy i the uvopsr-lsesl  dintertidal zons. Thess
Tigdenools oars vight next to sesgull nests, 30, pozsibly recsive
fresh nutrisnts from thelr droeopings. These pools ave relatively
Bigh up 1m the intertidsl zone and are not immersed In SEsdater BT
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ounlicate the or
WEE  NEBYEY Const
For temperatura
raactian of the

nditions (1.@
the vresctiocn of
znuivronmant

ouver them and sianificantly inar

aiz. The adagition of distilled warter, meanwhiles,
situation where rain will fall and lower the
ales & ter & wave had alrvesdy washed over them or
Fad oooured.

lons  were made during the expesrimsnt. One
tian fTactor wass that the samplesz of the protists
cEme only from the main island at Racs Rocks and

ending izlends, Limitstion factors included: no

ture  in the lsborasiory was =2t as [ wanted o
1sts” natdral snvirvoment where the temperaturs
t. B0 the labovatory door was left open to allow
gstyations  during  the experviment. &lss.,  the

protists to salinity Etvess ynder laboratorw
Grage Lp test tubss, sto.) may be different Ffram
2 PYotists to gaiinity stress in their natursal



REVIEW OF LITERATURE

Rezearaoh  wes  dane  to find out move about the protists Do
zoing  throwsh  bosks  znd journal  arvticles regarding pravious

zimilar @xpeviments on METINE MICToOTIaAisams  SUcTh ST and
JUmEY mariae and estusrines oraosnisms such sz slass, orshs, fish

PHototaxis:

Befores s2arching for journal articlses on photots<is, ressarch

o the basic mechanizm of phototaxis on organlsms pariicocuiariy

Egalsns had to be donms by going throush texthooks. Clszwton (12713
gzplasinsed how Eusisnzs show phototactic Dehavisur. he basicslle
sai1d that when EBuslens votatess while swimming, 5 ohotorscentor
located st the base of the flaselils will be shaded by the stiams
sgch time the csll votatss, unle it iz zwimming diveotly  Towsrd

rme sources of light. MWith this bBazic information known, tessarch
into joeurnasls was then carvisd out.

Hasdesr Bno ThE
phototactic iz, which hed 3
different way of arisnting themssluss towsrd light. Unlike mosz
zpecies of Euslsena, E. mutabilisz do not  rotats aling thely

P 3

tudtnal axiz. Thersfore their phototactic orvientation is no
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arn the pericdic shading of their phetors DrTovs
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liaspmr dirvsction could
af the <ell sround the
arttacrned r=zv ond. Since the cohlorvroplasts extend well
ints  the Trant reaicon, 1t could be hvpothesized that it

could funcrtian — perhacs in sddition to the stisma - asz

2 shading devics, Dyring the ratationm, the cesll could
ToaEN Lhe horizan for a maximum in lighe intensitwe,  When
the front end Coints vd the light ssuras. ths PFBE
receives fitghest l:i:ght intensity nat  shaded by
#ither sztizmz nov chlorvoolasts  and this signal could
TEYUS &z & triacer ta induce forwsrd movemeni' MHasder
znd v 1332825 pg Z7-E23.

Thig parzizulsry  sxperimesnt by Heeder and Mellikonian al

riant reguirement (ather than phatorscsoptars)

m

Far - ophototasi sl photsrscsntoy olgments,  Theses - -pilagments oo =i

important  for photoperception to specific wavelengths of light.

Urne sxamples ztzfsd iz the ovigntation of E. murzhilis to Dlus
L.L.L.the  sctiwity 1n the Dlue rvangs oould bDe odus to oa&n
sb=zcrotion By & flawvin photorecector® Hasder and
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Salinity
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background information for the salinity part  of the sxpsriment.
Many  asnscTE o concsErning sslinity wers explovad: (.2, the effects
of loczrion of habitart on the zalinity tolerance =f marine
animals: i maring oy @giusring snimals and plants osmoresulate
thely intsrnzl camotic orvessurs S0 they osn tolsrate wids TENGES
ot =alinity  and what cellulasry soscializstions were important for
the transsortation of ienz in =nd out of the =slls.

Ths tion of &n aovganizm’s hebitat plavs an imporisnt vraols
in detsrmining the organism’s salinity  rolsrsncs range. Malli‘s
(LIE2 Frnarimsent on two diffsrancs speciss of limpets which live
at different lzuelszs in the intertidal zens progosses  thart ke
resistancs lzusl towsrds salinity  changes
timpet’s tioa.  Hig o expsriments o

srol the sw~level Sichonaris s
Cozst in wmestevn India  showesd that 2. =iphoraria  showed less
tolevrancs zgalinitiszs  =ove  and below the natural condirions
wswally facsc by 1%, a5 wall as zatian, a8 ocemparesd Lo te
B

Oemaorsgulaters  or osvoaonfoarmers zre organizms abls to sdspt
ta salinity changes in the externsl snvivament. One exampls iz the
sTone ovabh, [anoey oaaurdE (wWanson, Fegueux  and Gilles,
roung  oratks were  found to surviwve TOMSW sftaer 3 direscot




Trom ss3dater  for 12 davs, L. pasuvys iz descriDzec sz =6

srfarmery  thevy disclay an sbility to ragulsts their ozll s
wolume. Thig hilgh talersncs for czllular swelling allows the
to surwiue in lowesr salinitiss.

Another osmoregulszor 18 the snakehsad (koo and Tong, 1283,
Thisz shdmed tThat the nakeness  ocould penEgivats

v baoth tolervance and osmorsgulstion. This
regulation in the snakeheszd waes acheived through a stiimulation af
MateyTenTozzs aorivity, This enzwmic actiuvity resulted in
Mat-xT-aTraze morivity  bBeing pusned ouit across the gills. Ths
znakehead’ £ cematic preéfsure sisco conformed to the salinity of the
BW LY OMEn T,

Plants <an alse Qe osmorsgulsastors. AR eSIusvinse plsnt,
Poluvsimeranis lansss iz = good example.  kWhen is
zysiectasd to  changss irn salinity  {Resd, it rezcts Dy
regulating 1ts oellulary turgoer. Rged explains thus:

Pe.lstriot fgéuiatxcnﬁf £Q?9§F”5;%5 not occur in either

maring or sstyarine ozlls of PL 1 effectar

mecmanlsme far

conoentrations of solutas o

gatentizl) do not produce = T

3 omEnge 10 oexteyvnal  salt =31

not  vamain canztant in the face of chianges in external

sslinity  and cells of P, lamozzs must be zsbhle  to

withsrtand a ranges of oell tuvgey potentiale® Bessd, 1933:




-
oo 180,
Mo ther cemorsgulsting plarny ie  the rs2d slgss Gracilars

tikuzmize. In responee to hvpoosmatio shook from 26X, to 185,

alss wses discowversd to have reifainsd an sxcsss of ifnovganic asnions

L

(Leoointe, Rice and Lawrence 1284, G, tikuvahize, &

ne algas iz subjected to wide szlinity fluctuaticns in their

Feabitat. They cope by developing 3 bicchesmicsl rvesgonse o

dizplace an influx of warer from & lesz saling extermnzl medium o
the more saline internal medlium,.

Certain cellular specializations 25L54 Ly te ke
significsnt for gsmorsgulstory mechanisms such as active transport
snd eellular ssoretions. Fimol and Craoghan’s (1983 sxperviment  on
the g9ill of an amphibious orab Tﬁu%d that:

& featurese  of the Crustacesan bronchial epithslizsl csll

]

ig the very large number of mitochondris present..,theza
cells have 3 very high metsbolic activitw and, If  this
13 principslly in velation to ftransport funotion, the
enevgy requirements for this musrt be comparable in both
concentrated  and dilute medis...the significance of

rough endeplasmic reticulum iz mlso unknown by might be

related to cuticulary secrestion” Finol and Croghan, 13343

-4

na 732 -74.,
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PROCEDURE

I: Examining the phototactic behaviour of the protists.

e protists Were going to ke tested on  thelr prototactic

resgonssEs to rved light, gresen light, blue lisht and whize lighz.

First, the protists were poured ints Four Sioms messuring
eulindersz, Then. & box wss plasced over each messuring culindsr,

The boxes wsrs then cheched fov any openinas

LEd
i
0
e
3
f}
e
i
i
¥
o
=

= omight

[11]
et
<1}

sllow light throush and distract the proti: . ThesSe opEnings Wers

then  #=2alzsd with black tspe. Then & hole was punched with a knife

ints sach box directly in frort of 2ach measuring oulinder, 1hs
Mol made &t & mark  abour half the height of the messuring
culinder. & pisce of cellophane of  the apprvooristes colouy wWas then
piacsed over the holes just mads in sach of the box snd atrachsd

"t

firmly with izo

m

The cellophanes used were: red (FO0nm) far the

£

Tirst box: areen (I50nm) fov the second boxi mlue (430nmd for the

third box: 3and = colourless cellophanes was placed ocuer the hols of

the  fouroh Dox Ty gimulats white light., & light Sulb wiaz then
placea vight In front of the each of the csllophanss, switched on,

and laft lighted for & hours. Figure 2 desicrting  the  expeviment

apoSars overlest.
“ftter & hours, the light bolbs were =witched off and the
Coxes removed. Tracing papser was then oclaced ower the dark  arssn

1'¥
[,

the middle of each messuring cvlindery whers thes protists
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Ii: Determining the upper range of salinity toglerated by tha

protists

g am - - P . - - - i . PR B - [, v N -
i sHperiment  was conductsd in smasll test tubes, in wWwhion
samples of the fresmustery from the ftidepocls canizining the
BProtisis were dilutsd with sSeswatesr in ardsy o stimulats
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the =dding of the ssswatery  and  the effsct of dilutiss of the
SEESETSY-pratist zolutions wliith diztillead water for 12 hours  wiss
sizao veoorded,

I ovder to oftzin the pervycentages of seawsier rsgulred,
zeaWater (wWhich waz cbrtained from Pedder Bae, Bri
znd  theEn carerfully strained using 2 plankton net to prauvsnt the
praotists from keing i1ngessted by planktond  was mized with  the
GYoTITtE 1n diffsvrsnt rat . The ratiss used svre as follows:

L L ¥ - -y Pl 1 - ‘ o -.j J:i
10%8H was ohtained by mixing lom® seauster to Som™ protists
8- e - . - =]
2U%ZHW wasE obtainsd by mixing 2om™ spmuaster to Zom” protists
g . N o . -
SURIW wase obtained by mixing Jom” ssawatsy to Tom® protists
a03% wgE shtrtaimed Dy mixinsg T protists
: :'
Binsd DY o miEing zy o Femt o protisos
*3
sinsed by mizing sEaWater to dom” protisids
- e I - % e @ T -, ::i = :g
zined by mixing Fom” ta ZomT oprotists

ZNEW was obtained by mixing Bom”™ seawater to Zom™ protists
3 i
z abtalnsd Dy mixing Zom™ sem«atsry to lom™ pratists
% Afrer the addition of zeswatsr to the dong, the
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seilmminell, The ovotigts waers counted dsing & blood nemzcutomster,
Thiz darne by placine 5 small droz of  zoclutiaon on
the  no 3t aone  #nd of the hemsceiometery and oouerad Wittt e

ip. d=ing arid which maresd out &n Ares  wWhsre  the
volume  of the zolution would be %.1mm3, the zessile orotists uers
cauntea firvst, followesd bu the mobile protiztz. The resulis wers
then reoovdsd., The second cfunt was done and then recorded. The
results of the numbars ssszile and the total population From  botd
the oounts wers then sdded together te obiain the numbers sszzils
ana the total pobulation 1n % wvolums of 0,2mm3. T01s was dons  to
inuolve = largey npumber of protists and chtain grestsr acouracy
for tre S4psSYimsnt.

Thi=z particulsry method was used zs  the unaxls o
tolevate or adspt to salinity stress would be seszile whils thoza
shisz o tolesrate or  adsot  would 'CGﬁtiﬁUE sWimming, Thuz, thes
Qreatey the numberz of protists sesszile to the totsl oopulstion
{numbey z2ssile plus pumber of protizts mobkiled was
ygad @z the pogulztion  of the sawmcles at each dilution was rot
constant. Tharsefors: the ratic of the numbsrs zseszile to the fotgl

. . - 3

DYSUISLE in ij';:—mm. WaEs UEsd &2 8 way of  detarmining
the stzts of the heslzh of the protists. & number close o 1 would
dencta  low heslth, mesning fewery wers moRile in proportion to the
populatian, showing & grestsy amount of salinity  sirsss on the
pratizts & a whols. A number olose to O denotes good heslih,
mEEning more were s2till maobile in proportion o e poopuglstion,
=howWlng & lessery amaunt of salinity stressz.



Trhese Qounts were done immediately af ter #zch mixing of the
provists and the geswatesr, and then oounted after 2 hours., &Fter
theg  sount for the  Z-hour SNDOSUYS WEE ocomplstes, 1 declided o
ooampare the f expoEure to sfawstsy after 12 hours  wiih
the effect on the pratists aftsr the sddition of diztilled watsr
to the ssswWster—orvorist f2olution after 2 hours. The additiosn of
diztilled Wwater stimulated an influx of frasiwster o the
@nviroment of the protists slrssdy expozed  to ssmwestsr, To oo do
this, Zmi of the sclutiocns from the old test arnd
Glzoesd into new fest tubss. The old fest tubesz would now only Ravs
Sml of  the ssswatevy-protist solutieon, and would be lsft for
mnathery 12 Fours, The new  test - tubss Wit the Sl of
sEINEtET-pYoLists Trom the old test tubes were then added with Smi
of distilled water and srtirvrved. The test tubess wsre then labelled
1055 | dizstilled water........20%5H + distilled eater
gecordingly, Thess tesst tubes were left for 12 hours. Then & oount
we: made fram the test tubes containing only seswster-provists as
well sz the test tubes that hasd distilled water added to them.

Theze counts for the four separaste conditiens (1) e
immediate =ffect in 2=awster, {ii} the effect aftar I kMogrs in
seawiater, (111} the =ffect afrer 12 hours in seswater snd (iu)r he
sffazct afrter 12 hours with the sddition of diztilled water. They
wares  then  recorded for sach of thes nine different peveosntagss of
sEswater in the four different . coanditions. Thi=s sxpsyiment  wWat
Zis0 repeated flue times,
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