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ABSTRACT

The relétionships betwesn plants, adimiis S phybichl Factors
of the tidspool environmént were examined. Seasonal. and diurnal
Gbservatlons vere-made in six Cldepools, three of shich were located ..
on an extremely exposed coast and three on a mederately exposed coast.

Foola located on moderately exposed -coasts were su'bject to less
extfems wave exposure. The decreases in wave exposure was.-posistvely
correlated vith the number of opectes found'tn pools. However, | .
larger numbers of fever species ere ofton found in pools on hidkly
éxposed caag‘s. oo s .-

‘Blevation of puols abuve Bsea level was also cortelated with ‘'a '™

¢ reductinr_x in the number of species and stratification in pools.

;Temp‘erature,'salinity and oxygen stratification were frequently

found in pools of high elevation, |
“Variations in tideponl physical factors were found,’ Over a, 12 4

hour period the mm cycle caused variationd in temperature pH add. . -

Oxygen ‘content TE the podl water, * s ;‘,“

Faunal and floal apecies were'subject-'to extreme pool condi'ttons

resulting in seasonal and daily fiuetuaticns i number o£ coverage
in a tidepool.. Plonts of spring flora. and aninals: whose populstion
increased due 'to breeding cycl?s were observed in the tidepools.

" Blomass of tidepools was found to he highest in poola of the
wid-lteoral. Thus, pools which can provide mbderated conditions

of exposure and aubkiergence are most ‘likely to peoduce greatest

biomass.
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° obsexvations .

Géneral introduction to littoral zond, tidepools and tidal cycles.:
= - o= T

L K - o

'\Tidepnolg‘ are uccor"al,‘bédies of vater yhich are under the
Anflaence of- tidal Eyeten, Tidepocls gy beexpqsed to the force s
ocean waves ot may ‘be {nfLuenced by seaspray or ssicvater HpEes
The Eidepools studied here are under the influence of marine semi-

00ls ,~sinee their. -’
*7 ke A

'L“Ms thesis will qu:mr.itzl[ively des\:‘ribe the flora and fauna

diu nal tidal fluctuations and are’ also ¥c

subatrate is rock. -

of :idepools ar'\d relatd these findings to physical and, chemical

3 N
L . s

‘Recent research-on tidepools has been centeted in f.'he Uniterl

Kingdom where Ruu\:\d‘ (1959), Pyefinch (1943} ‘and Naylwr (1955) “have

‘quantitatively 'analyzed the biological aspects Jf tidepools and

* Seandinavian’ countties whére similar resesréh has-been published by

waige QoTL), and Gamxing- (1966, "69, Y105 71, Ganniag"s Lo
research has-been fhe most cbmprehensive o date and has dealt with
the physical and fhiologlcal aspects of ttdepdols quentitativaly.

Studies have alse been’ cmnpletex{ in Japan, Russia and Canada by

 Usinomi, (1950)} Zhyubrikag (1968) and Green (1971) re5pectiVely. -

Sp\:cific t1depool - otudtes- have not pteviously béen carried, qut - -

in Fewfuundland althbugh the inte:‘tidal hio:a has been studied by
“ o K o

South (1970, EBvans (1970), and otirers. -

" INTRODUCTION - 7.
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1nter:1da1’zonves. The littoral zone represents this biologieal encity

and the iptertidal zome capresents- the physical entity, "
The.intertidal zonme can be ‘described as that part of the

coastline which 1s under the Influence of subfiersion P C—
N the marine enviéonment due to tidal floctustions. Jones, vithin the
intcrtidal area aré defined by the flictuations of tides, - Depending

on the tidal cyele of af areq, the nunber of zones can vary greatly,

Many é:uth:;rs have defined dily a.low, mesn and high,tide level vhile
others guch as Boey, {194;) in his_di;muss‘:iu; of the Catifavaea A
Oregon coast has defined thres groups of T, et da DA e TewaTE)
P : " The l)it;otal zome can be described as that part of the

coastline which is afﬁedted by the oecgat, Wi;thin the littoral zone ¢

organisms uhich are under the dnfluence uf« ‘the sea-are found. In 'the

zone, above vhich dubmersion ahd emersion aEfect the, organisms, are

found those organisns whose only contact with the sea is by spray or

runoff. These orpanisms live in the sispra-littoral zone. The lowbst  tl.

 part 5f tho.liftoral zone is tha infra-littoral zone where organioms®)
are subnerged except for ‘rare occasions. The flora and fagna ave "8

situated vithin the littoral according to thelr individual cri:ical tide
Y Tevels. Thecritical eide level of & species ¢aa be-detined as that

16431 above or below which the species could nuf. s\}rvivé

’l‘/ida)cynles and_thelr Effel:ts on Pools &

The tidepools discussed in thik thesis are undér the
influence of the semi—diurnal tidal cycles, of the North Atlantic,

. vhich bring sPring s seagetacE the coast - bigonthly, The




influtnce of spring, and-neap tides atteats physical factors such as
Z,Msalinlty. and tellput:lture of the tideponl wvatér depending upan pool
helght. Tidepools in Newfoundland are Testricted to a nerrow belf
within the 1ittoral, dué to the rela:ivefy stall mean c‘ia‘al range
(84.33 cms ~ Can. Tide and Current Tables 1971, 1972) and- the steep

cliffs of which much of the cosstiine consists.

General Characteristics of Tidepool ¥lora and Fhuoa
- Tidep‘cnls which -areféund in a partitular area’may vary
e fh : :

“in their biotic content dué to their partfcular charaétéristics. Wave

eprsed and sheldrad shores’ dlso vary in their biotic co'nmn:.

.

Differences also’ occur in ruckpunls of diffe’tent nizs as Larze pools are

able: to sup‘pox’t more, permanent ecosystems and therefore l:end to contain

resident species forms, at the etpensa ni nther Less pemanenr. species.
saall pnols vhichi frequently become hypetsaline ot dry out, or in otfer
mrds are subject to uuuvely gr\eatet extremes, tead to contain
mller numbexs of speci&! (Unpublishad observations). Another fac\:yr
Hhiclrmust be considered is the- elevatlm of thq poul:. as this alsa has

an effe:t on phx;ical conditions" ana biotic content.

As has been shown by Ganndeg and WUlEE (1970), the
production of s-.eam.'mck.»ﬂé during the summeris equal to that of
nigh pinduc-uvi':y tropical enviromments. Gnnng.ns (1971) has aleo
*showa two basic :y[‘:es of fond wehs that are to be fouml ;Ln Swedish

i
i
i

food. veb can be dependent on suspended organic matter in

ES 1y
the paol water br i detrital patérial which’ cnllect on the bottom !

of some pgols. Paols of: low elevatlon will tend to be the former, :ype

while pools of the latter type will be found higher in the intertidal




_Animals which live in rockpools must be able to withstand
changing conditions. Speclal adaprations mcﬂa the ability to with-:
_stand extended periods of dessication and the ability to #ove from one

pool to another if condifdons should change or become adversk., Rockpool

‘organtens such ps Littorina spp. can withstand extended perfods of
exposure and Gamiarug ducheni often move elong cracks n rock surfaces

:' up Bt tockpools into other peols as the ‘watef is drained, s@i;ar"
oésewaéions of Camnarus duebeni have aleo beed reported by Forsman
(1948,1951) 4n his. studdes of Svedish rockpools. The ability to attach

oneself securely to the i.n}e'(tidal rock surface is also an 1m‘portant

adaptation found in some plants and animals found in-tidepools.

Physical Characteristice of Tidepools ~
. &, The composition of the flora and fauna of a- €idepool 1s

often affected by'the topography of ‘the sur.rmmding area as this affects . _
che type wf cantact that an 1ncercida1 body of water has with the sea. .
k Sea water contact with the Intertidal pools can be spmarized
1o the :failauxng‘w;y: T Y . o
Catergory’ : ‘(1) Mave contgct - a, Water rums into ppols from surrounding
‘ @ ¢ area, y 8 :
b. Wxter. from wave r’uns directly‘ igto

pool.

4 ... Splash water' entéra pool.




Purpose of Thesis and Study Areas

This thesis will present a discugsion of the differences -
that exist between tidepools on highly exposed and moderatgly

exposed coasts. Logy Bay (Figs. 1 and 2) belng open to the

- 5 - % L 5 -
¢ tlantic is-highly exposed, whereas Portugal-Cove in Conceptiocd = 7

Bay (Fige. 1 and 3) fs sheltered, by Bell Tslend 3 niles offshore, ’
except to the northeasi. k ;
Other physical fdetors viich wilt be dtaciased sre salinity,
tenparsturey ciygenteontentstoll all meéemlc;{cu saniiedons

3
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Figure 2. Map of Logy. Bay Study. Area.
Arrow indicatés position of pools.
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CENERAT: METHODS -

Pfols wére selected at logy Bay and Portugal Cove in order
- [ &

to, examine the difference betveen tideposl scosystems on expnsed_aa{ e
! Exipe

-modérately expoded coasts. Pools in both sampling areas vere, chosen at '
differene thyels to show the effect of tiial F]urmationa and s0.that
they would: b) 1fEEle affaztad by Erash water land runoff, Ten pools
vere nusbered in each drea. When pool elevation and fresh water ruhoff
observarions had béen made three poois in each aren were selected for

i ¢ o o i

study.

. The lower paol was just above the low water of neap tides,

the uppes, vell sbove high vater of spring cldes and the £hird: 1n.between,

Havipe selected the poux\é. temperature, pH, salinity and
ng 02/1 vere measured in each pool at speclfied periods during the year.:

. 4
These measwrenents vere' akieo recorded for dimenal eyetes,

Floral and faunsl quan:itacive studies were cmnpleted for
tha pools during the year survéy and at' the end of the snrvey et

_organiems were cleared from the pools.. . ;

Mapping .
: ,  ‘Mapping “was perfumed with the use of a 2 grid uhich vas
subdivided into 2500, 4 emZ divisirms. This grid wag ther superinposed
over the pools atid the pool outliﬂa as well as pool aontours were B
measured from this gtid and :ecctded on a repusentative n? grid on graph

paper, Which had also been divided dnto 4 co? dtvistons, Thus, squares

of which diagtams of tide pools are presen:ed are represem:ative 2,
This grid was applied to the sEEaEyE many tlmes 28 vequived to map
the pool, -AlL -maps of pools with the exce)j:ion of pbol 4 at Porcugal

Cove ‘are drawn to scale of 6 cms,.= L B, Contour lines, as previoudly



5 - . P . N
plotted, were constructed with'a 5 cm contour iaterval as this was”

. " found to be most representative of pool jhape.

Poal Volume £ 2 .

Volume was read by medsuring the amount of water in .

each pool. The pools yer.ump:Te using, a hand cperated pump. - The
*amount of water which vas taken from the pacls was weasured and the .

pcnl depch was also nated before thn ipools were emptied.

Poul Elevation 1,

Elevation above the mean c1de level was caleilated at both

. F 3 Portugal Cove and Logy Bay. Pools were surveyed using a’'level and xod.

" In Bortugal.Cove the pools were surveyed from a bench mark while the * "
* Logy Bay survey began from the grouad floor of the Memorial Unmlvérsity .-

Marine Sciences Research Labaratory, the elevgr_inn of which had been

obtained from the architect of the building. - (Appemdix A)

Pdol’ Dépth .- ) . . U o .
The pool surfaces were normally calm enough fo allow an . . *

accurate estimate of pool depth. The meter stick was placed on the

v dame mark in the deepest part of the pool ot each swpling. Thus

1y
depth as recorded ls maximum depth. (Appendix B) s

o Tidal Fluctyarions

. . The Canadian Current Tide Tables (1973, 1972) provided tidé

. ) - t
level {nformation. Time'and date of' sampling periods 'was noted amd this

was later uséd to-determine tide helght during the sempling perlod.

‘ - Hater Temgerature
Temperature of. vacer.was measured using a prec1s1un
‘mercury thérmumeter. Tth thermometer was hmerted to the Lop, ‘mid- -

depth, and bottom of .each pool during eauh sampling period. Ocean




E 12

o cempemmres et Logy B.uy vere obtained from the daily recordings of

; i
¢ femperature made at _the Marine Seiences Research Laboratery. These

N

recaxdt.ngs vere made as sea water entered th firat deck of the

-~ building. 5

PHand Salinity il

Water samples for pH and salinity were collected from three

5 b . /o
deptHs, top, middle, and bottom in’esch pool throughout the year, The
witer was run into the 10 drem vidle/and returned fo the lab for:analyeis,

: 4 ) ; . .
7 The water samples were obtained £er the pools by usmg a 250 ce pipet.

i which was rinsed with water frnm the level for which it was to be #

used” before the water sample was bmimzd.

pH was determined using the OKION SPECIFIC ION METER —

; .+ MODEL No. 4oL g « .7
. s, . salinicty was / ﬁr'o- the c yity of the ses ' =
~ water. -The conductivity of t‘e sea watgr wie measured with the Bach=
- ® slmpsm; Conductivity Meter 1?’ mullmh!/m - Type cnu 24 ¥o. xozllz. o
The conductivity vas then ldcated on & graph which plntted Specific

2 ranging “ezém 00 ~ 300, 111\19 5tap|| g} drrical Conductivity of Sea

Huter“ was. puuuhed by mrzx s INC, - - o A
F % . ] s £ . )
. . Dissolved Oxygen. . ! 4 e . i e . -
\
" . The method offcuuec:mg dtnboivad ceywen wanstes vis

similar to that of the pﬂJ and salinity axcepc chac ‘250 ml, B,0,D.

" - bottles were used: and in: the diirnal surveys'che middepth s ot sampled.

1 A 250 AL, pipet vas F1iled at the sppropriate depn and the sample vas

zun fnto the bottles, wll:!ﬁ 1ittle tuzhulence or agitatign, The B,0.Dy




» Sampling Flora and Fauna

" pool flora and fauna. . :

B . / “13-;,,‘

Bottles were allowed to overflow Dbefore they wgre stoppered. Sampies - .

were preserved by the additifon of msnganous sulphate and alkaline iodide
solution in the fleld and analyzed using a modification of the wiakler R

Titration Procedure (Strickland and Parsons - 1960 ).

After preservation samples obtained during 127hr. surveys

were analyzed within 24 hours, while those obtained during the seasonal

cbservatlons were analyzed um;mc hours.

Method 1 - P d used specifi zﬂv for seascnal ubse:vatians.

This section involved analysis of the physical Bnd biological

characteustica of pools and the changes that occured during a cne year

parioc_l. Dissalved oxygen content, salinity, temperature and pH. were

anged more .

measured as previously described. Obaervations were mads monthly,
:)h

hovever during periods when biotic and physical factors
rapidiy more observatipns were made. | Paole were observed andfor

sapled on'eighteen o'ccasiuns from June 1971.to August 1872. (Appendix B)
7 i " :
J @ . “

Great difficulr.y was ?a/cpcriencer] in quantifying the flora and
fauna_in the.pools.- —Irragularity of e substrate can be acmsidered‘
a factor contributing to /error in measurement that may have occirred.
However, the suhstrat: dreag weré chosen so es to conforn as closely as

lns. The substrate chosen must be characteristic

possible to two condd
of the rest: of the tidepool substrate and the degree of irregularity of
| ]

the substrate be kept] as constant as poseible within the sanple aress.

i -
. A gampliog grid was donstructed for the quantitative sampiing of tide E
: ] . ;




. The samplidg grid*(Fig. 4) is subdivided {ntdafour 150 en? .

sections. This grid was used for the annual sample group in all pools. 5

‘Certain pools, due to thely size, were only able to acgommodate two =

. sectlons of this grid. Thus, in some pools where only two Sections yere

uséd (sections G & D i Fig. 4) sections A-and B will be used to designate

4
these sections in Rocords of Observaticd. The bottom of the grid was

- . ‘always placed in the deepest section of the pool perpendicular to the R
o 7 peet contov..ls:;,lines.‘ Er \\,yil
. ¢ Af-the beginniog of Ehe etudy-each posliwas murveyed amd the o
| most advantageous position in the pool was chosen according to
previensly mentioned criteria. This position was marked with a nail. ¥
or fts postion’ recorded, and tha grid was placed in the same positlon: -

during each sampling period. Alk estimates of £lora in these prids were 5

done by coverage estimdtes {n X. In order to prevent ﬂaé:/mxng of species .3

- " auéh as Fucus, the /rid was held: over. the aanpiing. dreaiia obtain frhese .
Begause of~ this meéthod of sampling in-the pools any section B;’F . .
%he grid that vas used represented the substratum of the pool at & .-

.. #pecified depth - the depth being dependent on the water level in each 4

Pool which did vary slightly in-five pools and greatly in ome pool from .
oo ) -
Sanpling period. to another. - - A

ane




FIGURE 4. - DIAGRAM OF SAMPLING GRID,

Length (total) - 62,5 cm
Width (total) = 11,0 cm
Length (of each section) - & cm
Width (of each section) - 10 cm

Area (of each section) - 150 cm?

Scale: 2.5 em = 10 cm

Fig.4



. Mefhod .11 -~ Pool Clearout ~ . -

“Procedures outlined in this section will be those that

were used ro obtain dara when pools were emptied of water'and cleared  «

of £1ora and fauna. 'In smaller pqélé or pools which appeared to have

‘relatively small numbers of mas'vid‘zazs, the total populations wE_’;e
sampled. In larger pools,or those with relatively large numbers of

indi‘viduals a 150 cm section of each contoux interval was sampled.

4n estimate.of the area of cach contour interval was determined and an
7 estinate of bionass vas made by decerntnation of pool surface aves
frnm poul waps; 2 ‘_ L &
E &
Sampling for fapna tmvolved two procedures due. to the

two mqin types oﬁ animals :h&: werg present, sttached and non-attached.

‘Attached 2nimals were removed as each 5 cm contour idterval was o
uncovered. Non Rgrached, free wimming and floating animals were

4 . . E
sampled by strafning all water through a net of wesh size 1 ., AL

« pool water was run througb the net gnd not replar_ed into the pool.
(" Animals were then Later sorted and counted. i :
; ’ ‘Thedprocedure dded for £1om involved the collection of
plants from each 5 cm tontour 1n:crval Ty pcnl. Species which ° ' o
1 vere teqiletted vere 1atér sorted.. The wet and dry veights for each
{ Ny :
'R Jasedles bum pmrtiliular contgir interval vere weasured. Wot all
speciedl vere collected: due to, the difficulty of adequately collecting

certm.n spec coralline algae.

Method 114 - 12 Hour Survex ’ -

i

Dbservstions af :i.depcols ‘over a pe]‘iod of 12 hours were made

on four oceasions. -Each locm:i.an was vis:u:cd on two occasion& Rgadings

dnd samplen wére takeh every Tt £ eIV ol e




© . Water gamples for mg 0,/1, pH and galinity, were coligfted

. afid’ preserved as described- in general methods. In addition the
w [Erequency of gmall or large scale entriés"of sea water into the pool, °
‘was ricorded fn fifteen minutes of each hour .  (Appéndix F" & G')
i e @
f : I x ‘
- "
” ‘ . § . !
. N o, Wl
7. :
o ?

; ® [ : *
, ' g
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<k ¥ Descrigtlun of Tidepooll - - S v3

Pocls studied were located on the Avalcm !’:ninm.‘m of
Hewfoundland (Fig. 1 Page 7 ). 1‘he pools were not undet :lle hflnmce

¥ 1 of any fresh watet runoff' from h:lghet areas other than in the immediate

i vicinity’ (n 5 - Im.) of me ponl. . s s, .

. Tidepools | which vlll be diac\lused have l\een desnribed below..

. ; TABLE 1 - PORTUGAL COVE |
sy B - " DESCRIPTION OF POOLS " :
POOL LocA’rmN smw}xcv. ELEVATION VOLUME MAPS  PHOTOCRAPHS

¥o. AREA . M.L.W. .
= B @) (@), S L)

1 Fle. 183 1 1.2 8.8 Fig. 12 Big. 168177%
37 Eg. 183 6.4 . 1.9 395.5 Fig, 13 Big. 18
Do, 4 s 86 3. 19 B L Fig 19

The sampling area at Portugal Cove was lacsted in an area

‘as shown in Fig. 3. These pools weee sheltered duc to the strue;m—e

”.of "the rock formations in-the area which protected the, pobls from

direct wave actlon, .Fig. 15 shovs the position of the pools'in relation
o : to one another and Figs, 16;17,18 ‘and 19 show the individual pools -as

i

of pools and are

| in Pigs/ 12,13.and 14, J ! o (R §




TABLE 2 ~ LOGY BAY
°  DESCRIPTION OF POOLS

POOL LOCATION . SURFACE ELEVATION VOLUME MAPS

19

PHOTOCRAPHS
Yo, MLE. :
@ @) ) ’ 5
A T 182 1.38 1.9 U7i1° Fig, 5 Big, 9
B oTig 162 US4 2.8 306.6  Figs 6 . Flg. 10
4 migo 182 1001 5.4 30,9 Fig. 7 Fig. M

; x . »
- ¥ These pools were located on a vocky point to the

seavard

s1de of the Memo?is University Marine Seiences ResearchLabératory .

at Logy Bay.

s 3 & X
” The position of.the poots at Logy Bay With respect to” ome.

another is-shown in Fig 2,Pigs 9,10 and 11 show the topography with .,

more detailed information on pool shape and confoirs provided fn Fig
- A ; ; j ;

Y6 and 7.

x‘.




Figure 5-7 R g e e B
Pools maps ~ Logy Bay
AI1 depths recorded in cms.

© Stations at which seasbnal qbservations’

of flota and fauna were made, .

T- (1), (2)  Station number
N * . “North

. . ; T
. "‘. ; - i
’ L *
g :
> u R N
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Figure 8.~ Aryows indfcate thepdsitions. of pools sampled at.Logy Bay.
The effect of ice on pools'can also be observed, particulazly
i o :
in pool 18. o

| Figure 9.- Pool 1A at Logy Bay with charactertstic algs Fucus distichus

distichys located in rack cievices In the pool: This: alga

S

covered more of the substrate as the summer progressed, '

"
i
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Logy Bay
Feb. 12, 1972

Scale: Im = ,4 cm

Logy Bay
Pool 1A
April 21, 1972

Scale: Im = 6.9 cm

Fig. 9
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P(gu;;f-fo - Tn pool 1B the growth of Yerruearia and Cysnophytes can = )

bs observed on the pool substrate. -The band of Tock

aroitnd the top of the pool indicates an area unsuirable -

for the growth of these algae.

Figure 11 = In jool 4 lack of macxoscopic algal grovth is evident,
. Verrucarid’ later became well established in this-pool,

which also contained -a large Gumarus diebeni population

; throughout the study,




27

Logy Bay
Pool 1B
April 21, 1972

Scale: 1lm = 5,4 cm

Logy Bay
Pool 4
April 21, 1972

Scale: Im = 8 cm
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Fig.12-Pool 1- P.C.

Figure 12 - Map of Pool 1 - Portugal Cove,

Scale: 6 cms = Im
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Fig.13-Pool-3-P.C.

Scale: 4,5 cms. =Im
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Fig. 14 -Pool 4 -P.C.

(45

Figure 14 - Map of Pool 4 - Portugal Cove,

Scale: 6 cms = Im



'

Figure 15 — Sampling ares at Portugal Cove and the position of the:

pools. and, of rack

which Tedutes fresh water runoff can also be observed,

Figute 16~ In pool 1 at Portugal Cove splash water from waves can

be.observed entering by contact with a large rock outcrop
" sheltering the pool from direct contact with.sea waves, ®.
. < .
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Portugal Cove
June 19, 1972

Scale: Im = 1.4 cm

Portugal Cove
Pool 1
May 10, 1972

Scale: Im = 3,25 cm
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. Figux'e 17 -

Figure 18 ~

.Characteristic flura/ uf pnol 1 at Portugal Cove incl\ldﬁng

Clsthromnrghum circ\msctiptum and Attasighunu arc:a can.

be ohserved, s . .

The' various flora aE pnal 3 at Portug&l Cuv;e can be
sbaerved Cmparieon of the lower part % b ool
wx;h the higher section i.ndicates the preaew.:a of two

algal comuntie& ‘However the dominant found in huth

“areas was Fucus distichus disfichus, with maa(im\m

. i i

Y coverage at mid-depth. T K
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Portugal Cove
Pool 1
June 18, 1972

Scale: 1m = 5.5 cm

Fig. 17

Portugal Cove
Pool 3
June 19, 1972

Scale: Im = 1.5 cm




Figure 19 - The lack of abundant algal growth and the position with

“respect to surrounding area can be observed in‘pool 4.
This photograph Bhows that pool; 4 is isblated from any
N © ' runoff ag most ssrrounding area is lower in elevation.

Verrycaria and Cyanophiytes wete common fin this pooi’

throughout the ‘study; B
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Portugal Cove
Pool 4
May 10, 1972

Scale: Im = 4.5 cm



pools were subjected incfeassd aspool helghe incmasé‘i

RESULTS T

SEASONAL OBSERVATIONS .
; o = :

¥ I
PHYSICAL FACTORS

Zemperatyre,

‘Thé range of temperature at Porcugal Cove (-1.8°C — 28.5°C)
(Fig 20 = App <) was simllar to \:hat at Logy Bay ( 1.8°C - ZB 1°¢)
s FU-ApRG DY, To0GEE Sreds Ehe GPestise revESRSNGRS ronges
- vere found in middie poo‘s. . )

@ * Temperature of surtace! layers of ponls (rigs. 20 ana 211) tend
ta approxlms(e ai¥ temperatures more elosely.as distance from the sea
and pool elevation above sca level h\cteaa’e. Pocls 14 (Logy Bay) and .
L (Poreugal Cove) are hot afiectred by atr tempera:ures as much as are’
the M,ghesr. Pools on each area.

No comsistent temperature giailents vere found within the pools.

‘However 76% of the observacions mide showed th‘a: the tempernture of

the top layer im the popl was equal té or less than the temperature of

the bottom layer. . U R

Sea teaperdtures vera found to T T wate:

in all pools on 24 . burtag the of posl
watér was 4-6°C. colder them that of the. sea. (Logy Bay) @ 0

Salinity s .

Salinkty varied frow .6 tol 42.9%., The ranges of salinity to which .

On rave
“occasions pool salipitiss t:ere sxtremely high dee’ to sqaporation

orevery low due ¢ precipitatton.




. ; i
Figure 20 - Air and Water Temperature of Pools at Portugdl Cove.
. This graph shows the effect of air temperature on the
_© temperature of surface water in the pools.
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. .Figure 21 Alr and Water Temperature Of Fools At Logy Bay, -

PR This graph shows the correlation between air
-and ocean temperature, and temperature of Surface

. water in pools:




Air Temperature
Pool Water Temperature -
Otean Water Temperature

Aug.

Sept..
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n the lowest pools at Portugal Cove and Logy Bay the ranges of .

salinity were 1949-57 And 6.2-62.9%.. These :e1a’;1ve1y smaller ranges of
SELLHIE SE0 Wl TEMARH TrequSAY SHRGGREULEN Eoh SR | Banges of saumty

.
of middle pools vere 10.3%43.9%. (Pool 3-PIC.) and 6. 1337, (Pool 1B-L.B. )

‘The Lighest pools studied showsit saltadty ranggs of .8-30% (Pool 4-P.C.)

‘and .6-31.8% (Pool 4~L.B.) KApp. E & F).

* The effect of evaporation on pool salinir.y was barticularly
noticeable' in pools 1B, and 4 At L.3. and 3.apd 4 at Portugal Cove (Fig.
v22 App. G). xppendax '@ shows salinlty values for hogh and low uldes at

*Podtugal Cove and Logy-Bay. High apd.low tide salinity values were gtouped

 and averaged o ‘obtain results expressed m Fig, 22, Evaporation In gool 3

at Portugﬂl _Cove raised the salinity to 31 7%yat top, and 33.4%sat Bottom,

As the pool becase Filled with water, pool salinity tended to drop to 10.3%

at the top.. Similarly, pool 1N as Logy Bay showed, on several occasions,

that evaporation tended to raise sallnity.
There is also a fugther conne(‘_ticxl between pool salinity and A
elevation. Due to turoiabion from the sea, high pools tend to —

gradients of. increasing saMfity from top to battom

“Ag Portugel Cove
.thi€ gradient was observed om 6,7, and'u uccaéi;né in pools 1 3 a4
respectively, This gradient oceurred most frequently m pool 1B at Logy Bay.
Int pool 1A and pocl. 1, saltnity'vartes slightly fom the top to .

the Bottom of the pool.  (Fig, 22): “THs ds ue to the Lack of completo
nixing during’bigh-tide ‘periods. Avexnges L datly
“moterologtoal variattons produce varlasios 14 he ddtal Greater
variacions in satinity eron trbp toBotian-of the pools cocir durtng"
1uw tide when the pool i et under“the lnill)ence of mixing due to ~

sea water. . . i
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Salinity valuea For pool 1B and pooi 3 show that tidal fluctus-'
tions have affected salintey seracttieation to a Leaser-degree.
nufing both high and low tide periods stratification occurs. Since
podl 1B is 2.8 m. above sea level, as opposed to pool iA which is
1.9 m. ibove mea level, it is affected by mixlag caused by sea water

elltry into the pool.

Slmlnrly, Pig. 22 shows that ‘pnnl 4 in both areas 15 infll)euced

to a lesser degree by tidal cy:les. Bool 4 dt' Logy Bay which is LR

aboye sea level is only. renchml by sea water duzing periods of stom
whan very heavy seas push water over the point S.n:o the pool.
In sumnary; variations -in salinity in high pools are much more

pmnounced than in lower pools. This fact s reflécted in floral and,
=
faunal analysis as will be discussed later.
< alys: 2

2H

G page48 show the number ‘of obseruuom Pade in aay one
—

;pool at that level and’ the frequency of pﬂ s observed. 'These graphs _
were constructed using nineteen sampling periods in which a complete

set of p values were recorded. i

Portugal ‘Cove - pH yilues n all poois varied Itetle fron che top to
the bottml 1:( the pools. (Fig: 23 - App,H). llv-eve:, in pool I' when
observations from the tup, middie and bottom were zo:aued there were

Tt forty~-six o vslues within the l:ange from 7 to 7.9, while in pnuls
s‘ and 4 there werc’anly 3 oh.se:vations within this range. Aso, in
pool 1 there'were only 9 ok vilifes dn #he Fange Eon/8 &6 10 wite 1k

_pools 3 and 4, there were 37'and 32 respectively. Thus, there was a_




Figure 23 pH at Logy Bay and Portugal Cove. -This graph shows

-\ . the mmber of watar samples raken withih the pH groups -

specified.
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(1.9 p. and 3.4 m. abovesea level). pH values at Lovy Bay (Fig. 23 =
-1

"tendency towards higher pH values in pools with a higher, elevation .

App.-1) showed that variation in pH.was greatest in pool 4, In &1l

pools the greatest numher of chservations wevre made withinm,the range of
8 to 10 pH. | \ 3

‘Dxygen

In both saipling aveas mg 0z/1 (Dissolved Oxygen Content) fesults
were reported by grouping values found im each pool during ‘ach sanpling
= ! : ses £o :

period. These values were plotted against observation periods from

Fehtuary 12, 1872 to June 13, 1972.  These resnlts were ‘zorrelated

with temperature, salinity poal volume and the tide level ing the

senplidy pelirdlaseitan wer Eareted oot By approEtataly 1500 hours,

The lowest value of mg Oz/l'recotded in pool 18 at Logy Bay was

“lom April.15, 1971, where the top layer contained 6.40 mg 03/1. The

highest valus recoded was 2816 1n pool 4 av’ Portugal Cova on April.23,
1971, Highest mg 0y/1 values in the pools u;:g rqurded’in Aprdl and
May 1971 folloved by & gradial decline't‘o April 15, 1972 when sampling
s W # s, L
Dissolved Oxygcn Contant’ ranges in a1l pibts yasted botveen .92 mg

02/1 and 17 2 mg 02/1. Diffelences between the highest ‘and lowest

mg 02/1 valdds fn high pools were 17.2 ng 09/1 (Logy Bsy) and 16.6 ng
0,/1 (Portugal Cove). ' Similar vafues for low pools were 9 92 mg 0p/1 «
(Logy Bay) and 11.82 mg 02/1 (Portugal (!ove) o




..Fucus .distichus ‘discichua Clar_hrom rphim ::1 gtum, Comlnna.

Jaera i ‘Mytilus_edulis, and Gamarellus a1 In bath

. « e
_ Oxygen saturation in pools at Logy Bay ranged from $5 to
228%. On May 15, s maximm gsalinity of 209% occurred with an 02

saturation of 228% st 12,8°C, while on March 17, minimun splinity

~of 1.6% snd temperature of 2.2°C occured with a saturation of 957,

BIOTIC FACTORS . = . . -

General Regults.of Sessnnal Obssrvatluns for Flora and Fauna
B e A G '

"Plant and aiinal spectes verd sampled for a twelve monch perlod!
(App K-V, Spel:ies observed were usually found at both Logy Bay
and Portygal Cove; although the cuveragg and muymbers often vsried

Species which vecurred most 'frequently at Portugal Gove were

nfficinalia, Littorina gaxatilis, vLittDZlna obtusata, Jaera :lachensetesa,

Eyale nilssont, and 1 ; 3 species at Togy Bay

-
vere Fucus disgichus distichus; Verrucarla and Cz'.'mogh!ta, Littorina ep.,

study areas certaln specles were restricted not only to a particular
intertidal level but also were found at specific depths in the tidepools.

In the following results faunal and floral sampling bave been
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reported from two.stations in pools 1 and 3 at Portugal Cove and

14, 1B and & at Logy Bay. Pool 4at Portogal Cove has been reported

. % :
. with one station. ' The following is 4 summary of the flors and fauna
.
found at Logy Bay and Portugal Cove. In both areas the number of 8

species in pools declined as pool elevation increased (Table - 4).
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P A . .
C TABLE 3 ~ ZQKYGEN SATURATION AT LOGY BAY AND -PORTUGAL COVE
I J LOGY BAY ' PORTOGAL COVE ~ s
5 POOL ° DATE SATURATION . -POOL  DATE SATURATION
- TR i )" . : (03)
1A Peb, 1272 . 161°% 1. Beb, 12-72 126'%
sar, 18 Y 198 Feb, 19 . 148
% apr. 21 116. . Mar., 18 T 185 .
. iApr. 27 162 Apr. 22 o136
© May 28 May 10 119
; . : May 223 . 109
, 1B Feb. 12-72 ) N * June 13 231
- : Apr, 21, 106 S T
Apr., 27 L1500 3 Feb, 1972 1158
‘May 15 183 : Mar, 1§ . 241 .
" ¥ ow a b Apr, 22 201"
4 War, 17-72 95 May 10 18 .
Apr. 21 o . May 23 .190 H
Apr, 27 ‘215, June 13 - 170 o,
- LT My 1S T an i . L
i Tw {ia - 4. Apr, 2272 - 156 s .
g o T il Ty Cm L. May 10 © 156 : -
e - " e & . May 23 231
e : . ) v am June 13 | 154
' .
g 3 i
E - ! < -
; - - P




LOCATION ¥ ¢~ LOGY BAY PORTUGAL COVE
. POOL, NUMBER 1A 1B 4 3 3 -4
FLOKA . e
E s 5
Fucus distichus edentatus *

TABLE. 4. — QUALITATIVE FLORAL AND FPAUNAL ANALYSIS

*
*

Fucus distichus distichus

Monostroma grevillel ! * *

Cladophora rupestris

Ralfsis fungiformis

Verrucaria and Cyanophytes

Hildenbrandia prototypus ‘ :

clathromorphun circumseriptun T

Corallina officinalls .

‘Acrosiphoriia arcta

Chordaria flagelliformis

Pilayella 1ittoralis EA ] .

Melanosiphon intestinalls T

Rhizoclonlum riparium L

Dictyosiphon foeniculaceus ® *

Chondrus crippus ) L
N *

X

%+
*
#

Prasicla crispa
Elachista lubrica

TOTAL quBER', OF SPECIES ) ) 7

- FAUNA

. Balanus balanoides’

‘strongylecentrotus drubnchieﬂsia

Littorina saxatilis - ; *
Littorina obtusata . * *
Littorina Iittorea .. LA
Jaera ischiosetosa s *
Acmacea testudinalls
Hytilus edulis *
Amphiipoda * o
Thals lapillus \

* o w kR

Metridiun dianthus il
Nereis pelagica .

Asteriss vuolgaris \
Tonicella marmbrea

Volsella modfolus y
Hiatella arctica i

Ek K R E R E R

yalSpalssont . . *
Camarellvs angulosus [

Lepidonatus squamatus - R * i . Tk

TOTAL NUMBER OF SPECIES 7 2 16

®
*
*
*
4
*
*

* %k ¥

* % % %




Fauna - Seasonal Observations

&
in the following section,

. found with s gimildr distribu:iun

£

A year survey was mede in order to compare the 2 lowest

paols at Logy Bay with the 2 lovest posls at Tortugal-Cove Alth ugh

samples\were obtatned‘for, each month of the year the reyix to have bésn

grouped' into ‘Faun sampling periads, June'July-August (J~—J-A) s ptember-

, O tober—Novenbex (S—O-N) Decemher-—lanuary—l?ebruaw— —F), and Marc'h—

o

‘_w;u-uay (M—-A—M) Values (No./150cn2) within these sampling peciods were

Sy, ;
 obtain nubE high are shiwn fnside or follosing the histogren
N Y

bara (Fig. 24-27). 'Histograii bats (Fi 24+27) represent the % of L
population observed within the specifll.d grid section.. < %y

_'Speeies which were sampled in deta}l will be diachased separetely

T
Littorina saxatilis — The distribution Gf ‘Littortna saxa:ilis ar Logy

Soy remained relatively stable :hroughmlt ‘the unnual O

' althuugh £he actunl number Df individuals decreased from J-J-A of’

1971 whe\[e there were 125 (station 1) individuals 40 °pool 14 which
were didt’ributed from'the top to the battom cf the pool - (45 in grid
" section A ahd 77 in section B), At station 2, 146 indivtduals wexe g

There was & tendency for more

individuals to occur e: the lower levels of the ponl at both stations,
Huuever in this sade pool during the YoM sampling of 1972 thére were 126
individuals at station 1 which were &ll located im grid Eectiun B.

(Fig, 26) Although 36 individuals were sampled ac station 2, B2% of

those also cccurred in grid section B.

Observation of Littorina sexatilis in pool 1B indicated that




for the same time perdods werc 127 and 80 respen:iveu, No results
were obtdined For this pool at station 1 during D-J—F beoause the pool
was frozen auring*:his pettod. Samples from the M- saupling period

3 shoved that following the fteezh\g of “the pool the number of individuals
had been Tediced to 81 ol station 1 and 3 at station 2 B

Portugal Cove distribution was not similar te that at Logy

) "+ Bay, In pool 1 at Portugel Cove 13 Individuals were observed during
. g NG

= #p{ J-J-A.period, ‘and no individuals during the S—O-N, D-J~F and M-A-H
e ey % —

periods, (Fig, 24 szaé{m 1, App. K) Sinilar results vere obtained

at stacion 2, T : - -

e s In pool 3 at Pomﬁgél Cove (Fig, 25) the distribution of

a " Litrorina followed that ia pool 1R at Logy Bay (Fig. 29).although there
;rete alarger number of ‘individuals present probsbly fiue'tc:\ the dense

oo TE " algal growth in pool 3. ) L s

Thais lapillus = Thals, 1ap111ns were rarely fo\md at Logy 'Bay; Stable

. populations vere found only af, Portugal Cove vhere they were most 'aburdant
h ©. in.pool 3. A total of 15 individuals have been'included in the results, %

- (Fig. 25) 4t Portugal' Cove no preferencé for a’particdlar pool depth

iwal evident

Mytilus edulis - Mytilus eiulis fa known to be tolerant of low salinity -

(Ganning 1971). There were 43 individuals found in pcnl 3 ac, atation 'l
(Fig. 25) at Portugal Eove during the J-J-A sampling, Pool 1 (Fig. 24) 2k
contained only 30 individusle during the same period withonly 2 C-

Andiyiduals during the S-0-N period at Statiom 1. - . .

LD ) a
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At Logy Bay the location of the mussel belt (Mytilus edulis)
of &tratification compared closely with the elevition of pool 1A which

#as approximately 0.5, above the mussel line, " Thérefore this pool

-contajned the most stable population of Yyeilus edilis. Thers were

md;vjdualg of this species present throughdut the year 2t both stations

alt] e xh the number praaen: dropped from a high nf 151 in J- J-A to
3 in ¥-A-M. (Station 1 — Fig. 26) As demnstrated in Fig 26, of the

151 lndividnals in the pool during J-J-A period 150 warz located in the ,

deepest areas of the pool (Station 1, section B). Simﬂarly at station

2, 60 out of 62 individuals were cbeerved in the deepest areas of the -

pool. When the populition declined in £.0-N and D-1-F there tended to

be & d1atribut1nn in vhich there. were more indlvﬁuals in the tnp layB:
(Section A) of the pool. The fon?umg spring vm-A-u perxud) alr.hnugh .

" there vere only 3 individuals at station 1 all were located in the .

deepest areas of the pool. However at-station 2 the reverse was tTue

vhete of 9 indtviduals 8 wede located in seation A of the grid, -
)

- In pool 18 the population dropped Erom a high o£710 Yo

> indiv‘lduals in J—J-A to 1 in M-A-M at, station 1. A similar buf more

gradual declise occurred at station 2. . A

Jaera ischiosetosa - ug} Bay o~ -In J-3-4 331 n{dividuals-'wers saipled .
in pool 14 at station 1. (m. 26)° This pumber declined steadily to

0 4n DTI-F and @ 1n ¥-A= M sampling periud A gredual decline from a )
high of 386 Individuals in J-J-A slso ocdurred at,station 2. stailaMy
pool lﬂ (Fig. 27 shwed a gimilar decline 1‘nd1cnﬂng that Jaers
ischicsetosa were an mponanc part of the rockpool er_nsystem

particularly durirg the mentha of-J-J-A.




recorded for D-I1-F, when tbe surface layer of ice was removed,

. ’ﬂ comparable grwth of algae.v

: Portugal Gove - Ln pool 1 (Fig. 24), et. Jaera ischinaetosa

Yere reccrded during J-J-A. The graph Ahowever, does indicate—

he presépce of a resfdent population s shoim by Fig. 25 describ-

ing pool No. 3.". Althdugh-a quantitative value has not been

they were found to'be pientxfgl. A decline in populstion from
J-J—A to M-A-M also ucnurted #e can be see'n 1n Fig. 25, whidlr

shiows 968 1ndividuals evenly distributed thtmighuut J~J-A and only

. 99 in Lhe pool dur]_ng H,AAM at station 1. Results for station by

ﬂlsc 1ndicﬂ[e thnt [‘here wez‘e ].387 individuals during J-J-A and .1’
only 297 during S-0-N. Tk_\e dense algal growth in pool 3 uzy be
responsible for the large nusber of ipdividuals. However, pool 18 "
wiich, also contatned la(ge — of thilviduals ¢id e contain
oe’her g occurred rately at 'l’ntr.ugal Cave and,

Logy Bay but which were not, sampl‘ d qumicatively were Littorina

Metridium diaathus and certain Amphipod species. .

littores, Stronglocent dohachicnsis, -Acuea_testudinalis,
> o Actied Ledtucinalss.
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Flora - Seasenal Obaervations o L v
\Flora ‘of pools 4t Logy B;y and Portugal Cove we;é sampled
with the use of the sampling frid at 2 stz;[inns as previdusly descrﬂ;ed,
Flora were sampled in two sress in each pool.- Thus each species is
A desgetbed by two histogram bars Faferring to ntatian 1 and station 2.
Fucus “distichus distichus - Loﬂhyfﬂnirmﬁx@ol 14 (Fig. 28)
was a resident population observed. The populanun remaxned constant
durtag all seopling pertods vith the exception of a decline in ccverage
in M-A-¥. At station 1 (Fig, 29, App. Q) for the flrsr_ three smple
periods coverage was estimated to be between 53.6"and 70% 1n aress
below mid-depth of the pool. Coverage cf'enly,—ZA.é ~ 30 %was
'faumi during the aame periods 1ri ‘areas_of the pool’ sbove m1d—depth
i station 2 (Fig, ZB) toverage of Fucus was relative]y constant’ fram the

op to_bottem of the pool although”thers was a tendency for the coverage

- " estimates” to-be slightly higher in the areas above mid-depth. f -

Purtugal COVE - A Ei/gnificunt -population of Fucus distichus d

. . was found only in pocl N’.’ 3 where this alga Was abundam: (l’ig. 29, :
i * App. M) IR YA HEE E5E AUT HOULHE ANERPE DRI o
ice conditigns e R NG A Ry

(mg, 29) the largest coverage areas vere Eound in grid section B.

4. liovever thare is a tendency for Fucus distichus distichus grewth to b

cuncem:rated withi‘n griﬂ sections B and'C whicl& were mid-depth sectinns

it e
of the grid, ‘ ; s s SR

i S

B B . t )
Ralfsia fungiformis - Ralfsia occured most Erequently in pool No. '

3 at PortugalCove. = (Fig. 29) in peol 3 a resident population was

v observed throughost the yeax. - At station 1 Coverage was relat{vely\'\equal

in all depth atess whéreas staticn 2 showed & 37,2 - 45 % doverage &
W " deepest aresa ‘opposed tp & coverage of 13-25% in other areas of the pooly

A , - . VoL




@ e

‘At Logy Bay Ralfsia fungiformis did occur-in pool IA where the results

."also indicated the prefeisnee’ 6f RALFETE Tot decper arcas of the pool.

(Fig. 28).

;- Glatbromorphun eircumscriptun - This ‘species was most abundant

-in‘pool Nas 1 at Pofrigal Cove although small patihes were observed
in pool 3. The highest coverage values ware obtdined in the B section
of the grid whére, 100% covarage was oftentobsdrved at both stations.
Coralline algae wis most frequently found in deeper arcas of the

pool (Fig. 30). : + 4

oo i 7
Cﬂl‘allin -officinalis ~ This speci s occurred only in pool

No. 1 -at Portugal Cove. Distribution .was in'reverse to that of

Clﬂthromorghum circumscrigtum (Fig, 30): *There was_ a definite

tendency to ﬁnd much highet cnverage values ln the shallow areas
of ‘the pocl rather than deeper areas. Cotallina nffioinalis was

observed to be dwarfed and matted. Clathromorphum circumscriptum

‘of ten 'provided attachment for Corallina officipalis. ' ' ¢

grevillei - 8 grevillei was found in "

popl L ik Porcugal Cove throughout the J-I-A, ’é}o—N ‘and M-A<M
sl ng-parioll (he, 307, T wie tpsatved to.geve oWy Luovh
 shallow aress of the pooloand deciited steadily from 2 high coverage
-0F.30-35% {n H-A-M to 0%51 in 5-0-§ indicating that this i o’

plant of the spring flora. - e h

i Yerrucaria and Cyanop! a- a and Cyauop was

> growing in many \:idcponls This mixture was ldeut:gfied s cnntéining

several Granophytes Smd Verrucaria whiich cuuld‘dnly ‘y‘?e sompled by break-

ing off pieces of r?c'k on which it gréw. This plant-#as a resident

Yo




in pool 18 at-Logy Bay where there wat a tendency for e@’fa alga to be
cuncent:ated in the demper seutiu'ns ef the poal. Hwevex distribution
tended to be constant from the top to-the bottom of the-pool. .

A S

E 1 5 =

occured only in pool "
, No. 3 at Portugal Cove. Samples from station T (Fig. 29, App. M)
) in- tbis pool indicated that this algs had a covefage value that ranged

. \:etween 10 and 26.3 % in the tcp J.ayers oi the pool. However at station

Y . 2 (Fig.' 29, App. N) Fhis species was cumplan y restric:ed to ‘the. lowar

grid Bection (Sm:tian C) during the same periods. Coverage values do
indicate that this ﬂpecies was mo#e abundant during the JWJ—A“and §-0-N 1

: than in M-A-M.

point of 1ts rangé"

, Pilayerla littoralis
(§.T.) this ‘alga is comon on rocks,and coarse algae in the spring and

- In the southern sio:

Jbecomes rare later-during the year. (laylor,-1973) Results obtained

frop tide pna\i samples imdicate Xhat ‘the population coverage was highest
“ " in the.J-J-A sampling period. «Fig. 28, App. @) /In pool 1A Logy Fay
coverage was between 31.8 and 40-%-at all-pool debths during J-J-A v E

", observations. This'species disapppareli when pool water level was
o ) ) :

lowast (Section BY mnd: resppeared Adurto A "o

Rhizoclonfum riparium - This alga'was found n pool 1B at .
Logy Bay during all observations.  However its coverage valies Vabted |

sreatly. frou one pertod to another indicated by ‘average"valuss ‘for tho

'J J—A, $-0-% and MoA-M seasons. Arrows indicate pertods when averagé
: ;
&ovetage was ununuany high. “(Fig."3]) This alga forued a mat oyer /the

pool fmn time to :uu Beavy seas vm:h high cides vould a:l.unst tmlp].ccely

% " clearthbids alge f}prthg pool. (App. S and.T)
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. Figure 29 Flora - Annual Survey = Pooi; 3 - Portugal Cove,

-t F e e T A
Figare 31 Flora - Annual Survey - Pool 13 -fLogy Bay.

‘the specified grid saction. - ot . :

Figure 28 Flora — Annual Survey = Pool 1A — logy Bay.
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; wdl gk . k e . o
Plgure a‘ﬁ Flora ~ Annval Survey - Pool 1 ~ Portugal Cove,

Ristogram bars Fepresent % of population observed within
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RESULTS 11 - R00L, cy FsROUT . - - =
W . 2, When the mmual abacrvaquns had ended 1ora and fauna

. ‘ wére cleared Erom che pools. The emphasis for this quam:itative
o - clearnut of pmh was phced 6u the two lowes? podls in each ares, *
& . o at Pcrtugal Cove ponls No. 1 and .3-and pools 14, lB at Lagy Bay. |
. . ' Fauna have 'been described in twu sidetamas

e Unsttached”faunz (Logy Bay and Portugal Cove) .

Attached fauna (a) Logy Bay () Porcugsl Cove.

F R W - v

| R

1. Unattached Fauna (Logy qu & Por}ugal Cove) . ]
NP The number:of unattached fauna scra‘inad from each pool and &

‘- roral dry weights eorteucl,apecies In each.pasl bave been recorded,

T (able s R S -

. o  + Bammarellus angulcsis - Pools 14 and 1B at Lugy Bay ylelded

- 319 individuals while oty 5 were ohtained from - puuls 1 and 3 at

Portugal Cova. Gannarellus anguloéis was.not found in the highesn .

pculs In edther area. Howsnad e average dry weighc indicztes that e

weighc at” 003g,‘wete 1atgar than t'husa found in pool 1A at Lugy Bny

N with ang average dry wetght of .0007g. (Table 5)

Calliopus laevivsculis - Calliopus laevivieulis was also, .+ -

e . -7 found to be restrinted to low pools and was more plentiful at Logy

Bay (133) ;hm at Pgrtugal Cové (ZA) This species Also shdwed a
grester Aeg weight | i'ndividual at Logy Bay (Table-5)
" Gammarus dueheni - ool 4 at Logy Bay contajined a permanent )

»
populacicn of Gammarus duebeni. 1437 - individuals wcfe sttained frnm

. thig puol " The, abeence of ‘this species fram other poo‘ls suggests

o~



.that it has a Freference £or high pools of low salinity

The nverage

dry, weight of Aach’indlvidual was ,0047g. Results also shaw that thls’

poal nontained ‘the greatest number wf individuals per ) dﬂué td the

in ppol 1 a; Portugal Cove where & were sampled‘

ind¥vidua] was fourd in pool 94 at Logy Bay.

envix‘anment for Hzale nilsonni where 49 individu

i .
Gammarsh ofeanicus - This species was not common in any

'well Estublils}'\ed Gammarusg duebeni population{

Only 1 ladger .

i

Eyale nilssoni - Podl 3 at Portugal Cove pmviaa}i the best

ere fuund

W

“paols but the largest musber of mdivid'uals found 42 a pool, occured

Pools




“ LOGY BAY ™ . TOTAL
) o,

SPECIES

‘Gamarellub anguloms 139
.5
cﬂulbplul‘laqvlvsch_lns 130

1 + “Gammarus oceanicus ‘1
! Hyale nilssoni . 4
' Gdmmarus - ducbant c '-
| TOTAL' B
N .
" Gummarellus angulosws  3;

. |
‘Galliopius laevivscuius 20 -

" Gammirus oceanicus , b
s !
. Hyale nlssont 4/
. TomAL | 3y
- AL
’ o
i E

. POOL 1A

AVERAGE
oY W
it ()
7.1x107
1.2x107%
4.,081072

]
EE
s.27x10”
P00} 1°
3loxio?
7.0x1074
‘1.8x1072

2, 171_(10'2..

‘ TABLE 5 - BOOL CLEAROUT ~ ANALYSLS

notL
DRY WI. .

(8)
1009

QF DRY. WEIGHT:

POOL 1B
TOTAL  AVERAGE +TOTAL  TOTAL
DRY WI. | No.--

No.  DRY W,
).
188 5.6x107
3 -

S YOR UNATTACHED FAUNA

]

(g} ..

N1 - -

N )
o1
-
001
001,
002

PooL & .
AVERAGE

DRY W,
(€3]

4,7%10-2

4.7%1072

POOL'4

67,54

67.54
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31 ATTACHED FAUNA

A e B
3 .+ €a) Logy Bay - Pools 1A and 1B wére completely cléared of all o
attached individuals and the £igures obtdined reprdsent. the fofal .
number “0f individuals in the pool, (Fig.,32 = ‘Table 6). . Lo

In b r_ompa:).son “OF the total pupulatinns within the paols

certa{n-a;yecies vere found in gtez:er abundance 4n one of the two pools..
| Myeadie eddiis and Thais lsptilus were found in greater S

-pool 1A wheieas Li(: rina saxatilis was observed 1n pool 1B-with 1447

) individuals as co‘lpared to 949 ].leOD

thtnrina saxatilis -

ittorina showed a prefve,re'nce for the

mid-depth, arens bf pools 1A and .B. (Figs."ZE & 27). Pool A showed

o .| that 67.14% of the individuals were] fousd below a depth of 6 cuse In

poul 1&, 56 3% uf the individuals wére cullectedqfro‘m the 625 ém. depth

Mytilus edulis e Mytllua edul).s was also -Eound at ‘mid-depth

levels i.n pool 1A where 85. 7% of the individuals were attached below iy

ll cm. Alsofin pool 1B there were more indivlduals collected from

L8 e ate2s dad 26- a0 i deptha = 5 By e

lanil].us was also .collected from ‘pao].

T “Thais 1ap111us -, Thai
LA, where 70.6% of thoad collacted were £ron-the two mid-depth levels

& s ¥ Bé"the pool (6-10 and ax= 15 cms.). Sinbe only two individuals were

L " colleéted in’ pool lﬁ at Logy Bay it is difﬁcult to, escéblish a

. pattern of distribution within l:he pnnls. The ¥ 1nd¥viduals sample&

/" fram puol 1A and Z from pool IB ‘indicate that conditions In poDl 1a g

were, more sultsble for this species, (Fig. 32 - Table 67,

t
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TABLE 6 - Distribution of attached species in pools lAggnd 1B,
- P S i i
o ioor my ' =
k) - < .
b 3 NUMBER - "
Pool Depth . Llttorina Mytilus Thais e
No. cm saxatilis edulis lapillug
1B 0-5 168 2w - 1 .
610 162 1 U o gt
Ca1-1s 294 " 31 )
!16-20 214 B
© 21-25 255 52 - 1 5
. 26-30 u7 63
3135 1794— -37 - -
1447 252 o E
& .
2 . a7 3
280 - 65 ' 3 .
3050, 406 5
22 * 235 g £ A
948 - .- 17+
: . 4
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Depth . |ZLittorins .|Mytilus Thais
(czs) saxatilis | edulis lapiilus
segg |eecge {se o9
N3 83 (S E8R |RS 82
- T | . W 5N e ] i i
0-5

b U Rlg. 32
Number and Distributicm of Actuched Plunl nt

Tiae of’ Clearout'.~ Logy qay; : =y




i ®) - Sample  of atmched fauna dnri.ng :’he ‘ool ulen!m; at’ ;.

A .

3 " Portugal Cove do not umsm the toral nmbex of mdzviduals An

- the pool as at Logy Bay. Sa.-ples obfatned represent’ the total number Sid

sampled from a ISO \:nz grid thi.n mch contour interval, (Fi o x S TA 1! ¥ a
B

Lit rl.n: obtusata - Tn pool 1" Tivsavsia avissaes showed a

5% o, top 5 cus of pocl depth as 76.16 7 of the Indtviduils * '
supled were located within, the sample ob:;'i_nea from the 0-5 cms.depth,

(Fig. 33 - Table 7) : . s i

. - d v

... 7 .In ppol 3.at Portugal Cove of the 13 {ndividuale observed

11°were located at the 21- 25 cm level. Thas Litto!ina ohcusaca»zhuwed Bl

A
/‘ a prefe_rence for the lowest ponl at Portugal Cove, «

Littorina saxatilis 4 0n1y732 were umpled, from pool 1 but B .

3'27 were tsken im pool 3. nxsnﬂmuoé\ of uuou'ma saxatilis in

: ool 3 ll\dicated that, 42.28 % of :h:? paplllatian j concentrated within

the 21-25 cm, 1eve1. S ¢ T . 7

C = ﬂuns edulis - Only 13 :Lndlvidualﬂ were observed in pool

. 4 aM 8 in pool 3, Those indiuidua.ls taken were :vznly distrﬂ)u;ed

- fron tép -ty botrow of the pocls. A.-\
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ing ‘to species and depth at which théy were located.

‘0. Ag‘ : |

Rit) pestris was found to be concentrateﬂ at i];nu():he

= substantial growth of . these species. -

g During 'the Bool élearout sond”samples of flora were raten.

 fhose epectes whish. could be accurately sam'pled and welged vere : dlekeed

jfrom the pools, dried and weighed. However, certain species such as

Clathromurghum circumscrigtum ecould not be sampled because of thdt T,

st:ucture '?p"d growth p.’xttzl‘n . 2 oLk

Portugal Cove < ALL plants were Aampm and collected a(;cord-

“As indicated by dry welght values (App. K) ia pocl 1 at.

“r " Ghord: aria f1agelllfornile ?y{ best at mid-deptn’ whesa tm:al
dry weight was o.Ag within the L1I~15 contour interval. Chondrus crisgusx

wa fmmd only in the' (-5 cm. coatour interval where the dry weight vag p

1In pool -3 at Fortugal Cove Fucus distichus distichus ahd -
Ciatophora rifpestris were sampled quantitatively during the pool elesrout.

'(Fig. 34, hpp. X). Both'spesies were found to be more plemtiful at the
: ; b P

21-25 em. level ‘of the pool where, for Fucus® distichus distichus,

904ﬁ2~nf the' total dry weight m that pnol was found. Cladoghoré

evel

83.23% cf the total dry weight: for this syw:ies was taken from wit‘hin

A level, of depth. Thus, acnording 0 these bl e,

R chan the bigher levela «:f this pool were not. sutted for -




' peol 18, Up W

; ::ptcsented only by scattered. plahtu in pool n;., e

Logy Bay - The only fioral species “leared from poofa"t

w;y Bay dn(lng the pood eleatout was Fucus distichus dtstichus In

thruughout the fizs: 3 contour m:exvus whareas only 5% of the dry

LI
vaigh: was ahcoun(nd for in the lnwest depth, It should be noted th‘:

due to the shape of the pool & colléition of 35, az g fron the 10-15
contour interval !.ndicatn a mnh denger grom:h than would a 35—62 g

weiht fron the 0-5 contour mmwl, Fucus- distichus’distichuu wan




’ Bmm\ssE ) E < . = v |

‘me tatal bimss of pocls was akso :ecordaﬂ for l:huse
Drxanisus vh.(ch were samplad during the pool clmmut._ Results for
attached fmmﬂ and flora“at Pnttngal Cove have been computed.from 150

cm? uam'ple ' Results from Logy Bay are those recorded at the time of

ﬂle clmtmlt vhe\\ the whole pool was s:lmpled. An estlnnte of the

,_avmge b!.mlass “per cln2 of ‘surface area was abni.ned for pﬂol 1 mx :4

at Pnrtugal Cove and lA and 1B et Logy Bay, (App' ) thl at Portugal

Tove supported & greater blomass than those at Logy Bay, (Tig. 34)
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/‘ \ RESULTS 111

. JPortugal Cove . . G

Twelve hour survey Liwas’ cemplet:dl on July 23, 1971 a v

sumny day on which, high t{de cccuredar &8 am, Th:oughout the mivey . c. o
. 1 the otean rematiied caln with 20-30 cn vaves hiteing the hrroundtng

coantlife, At high t{ad vater nnly an;eesﬂ the. lowest pool, Survey

"+ Mo. 2 at Portugal Cove ocourred on July 5,.1972 a day with & high tide

&t 2-a.am, .

Observation cf graph sutvey No. s (Fig, 35, App, ZiANLE! ) sl

ﬂthnugh 1t was under

“the influerce of an incoming thde fron 1 b, to 6 R surveys of .

to 9 115 a.m .

xeplacemnt of water §5 times dur'thg the period from 94

servaén of the pool - §ea contact figures'ar_ Bt ko show Ehot

9001 contact wap frequent, Followldg 11:00 aim, the pool réceived no

" cortact with e sea. This 1seln:1un*fmm ¢ sea and 13,1 hdurs\nf W

R _ surishane a:::ib\r:ed to the s'arp Sass 1o pool temperatyre during i
T the day. * I -
. R During 12 hour surver™? whicl prigented difternar naterological
N * conditions,of *fog and u\;e:ca‘sz skies‘ zampgi.-acuz‘e riag vas depressed. Due - :

to an. unusally cain sea mo contuec was wade by the’ ged, Thus temperature

‘ remained relatively constant., (Fig. 35, App. C' )
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JSALINTTY 2y . o E e

. Resdlts cf"saunicy s!mpnng' £rom survey 1 (App, D') &hov

‘that altfiough the posl redaived 7. 3 hours df sunehine with a high tide

at 8 a:m., salinity valses eEisd around an average of 31,6 1ig0/1. .

T
.03 inches of rain in the morning may be responsdble for the decrease
4 salinity in the surfece layer during sivey 2. (pp. k) Pool 3 wass,

less 1nf1uenced by diurnel tides, (Fig, 35)

Paols 3 and & during survey L shoved incresses fu temperatur

pH,;. dnd salmity thr\ghout the twelve hour observation period. Observations

of water entering pools (app. ') showed that this 790l had o contact

"qith the sea during the, :wel%e hour period, Diring survey 2 salinity
. "7 ¢ decreased, p remsined oonstafit and Pemperatiive “ifcrTeased-only slightly
due to the dvercast jﬂinsl\nvier conditdons which existcd on that day,
- X . salinity stratlfvicat'luns were much mnre"prp’nou‘nced in pool
3 than pool'1 during both twelve hour surveys, (Fig, 36) A large decline
in the ;-,aunity of the top layer in pool 1 during _—— T
to showess which occutred during e znd resilted s reduction |
‘of malinteydn the, top layer. The fngrease Py .::xlinlt:y foltsugng this
decrease 1 due to the acéerrance of a high tide at 2 P wm.ch -
3 I replenished the pool wieh fredh sea water of a higher salinity, Thus '
the Tack of salinity srrglificstions in the phol must be actributed to
its proximity to the sea,’ g 5w -
A - Ta ccmps!‘ison pool 3 recéived no contact with the sea at hxg'h
tide. Thus duzing both survéys salinity stratification is apparent; On
. both r:ases the bottom layers of water had salimity valtes approximately-® .

. e 20 %, higher for, the ingrease 'in salinity.
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Figure 36. 12 Hour ‘Survey - Stratffication - Portugal Gove,

Survey 1 = Top '

| Survéy 2 -

Survey 2 - Bottim -

‘This graph shows changes in salinity from 7 am,

to 6 pim. n pools’Y and 3 at Portugal Cove. *’
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R Twelve hour gurvey 1 was. cul:plel:ed dn July 14, 1971 on %
h AN

_a.clear day while samez 2 was. completed on-an overcast - day, uigh

tide decurped at 11:55 a.m, dur!.?g survey 1 and 11:20 a.m, during

survey 2. (Fig. 37) \,«
- Témperature - Results from curveys' indicate that at this

particolar tine tHe pools were not greatly Influenced by the tidal eycles,
: e

Pool 14 received five complete changes of water (App. ¥') but the'
water-:emipezature‘ tended' td increase, . During boh surveys the incoming’

i
tide tended m deceleute the temperature 1m:tassa in the surface layers

cfvthe pool. (App: K',L ) - Similar pool temperaturesiwere found in, pool

. m at Logy Bay. (mg. 37) . )
. 3
2}1 - Survey 1- !m{icated that in poo‘ks 14; 1B and-4 pH

fncreased steadily during the day nlthongh pools 1B and 4 increased odly
aughﬂy. (App. D & 52 (Fig..37) . ',

9 _Salinity - Observation of salinity stratiffcations at Logy

Bay closely approximajed those at Portugal Cove. Pool proximity to

.5ea_again had an ‘affect om thé strstifications bhat occurred within

the pools. (Fig. 37).




3 B
- Salinity, ( %)
veh
- Pl -
Temperature

Béol 14 4

"Poo} 1B L __ -

ool b ons B
" Atr
4 3
5

i

uency of Water entry into p

ool 1A, - 2




% :
5 . ] . i
}l Pt nL e Survey 1 * = Survey 2 Qe

7o & T mighTide - & L5 * . Righ Tide

N N, v 35 I R
4 > ",
; E
o b
& . ki
. 3 r'<
1} “;
'
- =
)
- A T
. i
i o o
ws  £O %
>
- o
v A
2
5 a
s =
> A
g .
N &
¥ . i W L
o Jam 9, 11
) . Time’
" ' o '
. i R
- T 8« g § & )
. "52 :: l:' €ategory 2 {(Refep 4) <
H e i
. £EE Category 1 (Ref. p 4)




and Tonicella . Only Prasiola crispa nnd Elﬂthistaa lubrics

. than Purtugal Cova. ! : iy

* consequent severity of envitumnental annditions. Thus, as emerslnn

. DIsquss‘mN . .
Comparsson of the six 'tidepools suggests that the occnrrence -
‘and abundance of the £lare 2od fune.iean by ‘eorrelated with 'physical
“and ehemical nbservations. . . . - 4

The ponks’at Portugal Cove contald more spécies and ahigher - i,

bicnass/en. than the pools at Yogy Fay, but fewar {nétviduals.. L
his can be related to the greater wave expoaize (environsbnial stress)
ac logy Bay4 “'A humber of species were found only at Portugal Cove

" or in much greater xhun!lam:e, at Poy tugal Cove than it Logy. Bay ”
These {nclude the algae Fucua’ edentatus, Clado hora cfficim\lis, and

the animals Metridium dianthus, {ereia gelagica Asterias vulgafis,

were fuund at Logy Bay and not at, Portugul (:u:%.. Logy. Bay has 2 more -

severe envi.rcnment due to the more extreme conditions of wave -xposure Fo

which tidepool oxganisms are exposed, and has a luwet nunber of spectes

Similarly/\the number of species decrehged as paol elevation

increased in both 1Dcatim\§’ cnrrelated with the preater emersion and <
= i

* ineteases, fewer fresh and sale vater’ species are able to survive im -

the tidepool 'environment (Ganning 1971).
y P
& decline tn the mumber of species in pools did’ motAesult In a .
decrease in pool.blomass/ent. Pools Llocated in phe’ mid-littoral sone

with'the relatively oderate conditfons had the largest blomass/cn’,
: v s :



for. thase species,uhich can exist in a pool rather than on species
diversity (Fig. 34). )
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PHYSICAL AND_CHEMICAL POOL CHARAGTERISTICS |

. 3
. P

Temperature:
An distante from the sea’and height above seg I level inereased,
the temperatures of the top Layers of water in the popls moxp

closely iw the afr t ‘e and thus became more exthme «

for the orgenisms. . .

Results from 12 hour. surieye of p(:nl temperfture inéicate that
pool r.emperacu‘ré temi's_trint‘rease during the day although pools of
].ower elevation ake move under” influence of fhe ocemn.  Genning <19n)
iaw foung that temperature increases more ragidly in.the sornisg than

it decreased in the afternoon. Results obtained from logy Bay abid

Portugal Cave indicate that temperature Fises very gradudlly teaching

maximmebetween 4:00 p.m. and 5:00 p.m. on & clear sumy day. | |
Duriug  the winter all pools froze. A reported by Ganning (1971)
Tmrger pooleivers foind Wik onfrozen. salt dater at' the bottom ¥

- - Gauning (1971e) also Listed nthik Factors unith atfact temera-
ture veviatidhs in tidepools such as heat accuimlation in the bedrock
durrouding the pool and vind direction. a -
‘Salxnitl s . " ‘)" "

Dahl’ (1956) has stated that as salinxty decreases in a system,

@ transitidn from marine to brackish water occurs and a decrease in

_number of mariie species, follows. In this study, the sverage splinity

of tide pools decreased as pool he).ght ifcreased, and the nutiber of

 marine species decreased. ' Thus, altbough tide peols dn ndt provide

& pradusi mavidiry changey  Ascraqesdecthe nigher: S ‘warine specigs

£ : : g e Ry




E % . e .
anner from one pool to another. Carpelan (1967

has found that prgarisms capable of :aiéra:ing'incmaseé in salinicy
can. also toler’ste re‘ductions‘ in salini:y. ‘Species‘ which ean tolerate
Cprent GRPSASSTY GRUISESE THEH inity can beild up large nmmbers due
to lack of cofperition. Podl 4 at Logy BA;;. demonat"raced this fact.
e only uscroeopts shectes to have a stable population in pool A

at Logy Bay where salidtty qf_ten was less than 10 p.p.t. was Gapmary,
“dusbeént. Mo fresh water species were collected during the study.

Dahl (1844) h'as.stﬂted tiat salinity, when'it incressed above

12 p.p.thCau/sed Gammarué,l rduebeni to leave the pool. These :eslxlts‘

, are not in agretnent with “thn.se by Gaming (1971) and Folensn (19513
or those obtained at Logy Bay in pool 4 where o‘ccasi’unai increases in
qnuni:y to greter than 30 2N tg d4d not reduce the. ﬁopumﬁon.

Beadle and Cragh (1940a) have stated,- however, that Gammarus duebeni

)

has a :olerance range from pure sa awater to water with a trace of — °

salt. . . AP 4
Biebl (1962). has stated that Fucus can tolerete a salinity
range up to 3 tineg that of semvater. This was mot cbseﬂemring.
the sampling a0 the highes: salinity ab'se'rv‘ed in a [;aol with Fucus
was pool 3 dt Portugal che ‘Yham salinity was 43.9 p.p.t. Thus,
sslinity capmot be considered to have been & iimitxng factor for




*. constantily’bet

LN e T . ’ 98
- E 1 . -7 e
(Ganning 1971). In pocls szlmpled ‘at Logy. Bay and Portugal Cove-, .

this was not str).kingly evident as paois afth abundsnt algae an}y oo

shuwed higher pH va]nes on somg occasions. Con:rary o :né.concluaiunb.
of D.de Vcrvllla (1935) o yatiaticn in pH between wintet and pummer
‘was found. Also Klugh * (1924) has stated that pool elevstion has

" an effect on  pH hut the eleiation of‘a pocl was nod observed to be
correlated with variatinns ‘in pH 14 this sfudy. - o K
Gai& (1919) has reported that when the tewperature of poul water

1s 24°% c or greﬂter with a pH” betw\aen 7 and 8.6, Fucus starts :u dia. A

Decaying, vhs found in pool 3 "st Portugal Cove where H was

ex 7 4nd. 816 duridg the nonths of June.and August,
: &
Wien. temperatures greater than 24°C were recorded on 7'~of 13 aé‘;cgs‘ions.

Alttroigh there yas only u slight decredse in the covefage of

Kocus in this pool durisg the months of JI-J-A, the alga nppeuued to be °,

», - s
rbtting and changing color. Ol\shar poola which contalned Fucus' did no:

, show rhis diacnloratiun. n LB cnm«\mded “that inls alga Lgpoul 3 . L

" vas adversely affected hy the increase of pH and. témperature beyond

its acceptable renge. = 2

%Oongen"ga urﬂt!en = * B
R nyge'n sgtufation of -the ponls variéd li.ttle duting the year.

in re will

pxygen sazum:iun. Maximum %

nxyggn saturstian values of 195 7 and 305 '3 have been Teportad by Pygﬂinch

(1963 $ad Dttaont (1950) respectively, Maxtwum saturation value,found at |

Portigal Cove wes:24 % in pool 1 which conteined greafest ‘algaeé:\n.g
+-&f all pools studted. i i
Y “ G . o N 3




hat mg 0 /1 ﬂecli‘ne during hhe nigh': with minimum values of
1. 97 -3 mggﬂ T3, indicsting the lack of photusynthesig. B -

- Stra:iflcatiun of axygen in pools usually disappears ar night but

uxygen gradiehts bave fqmed by early morning. himilazy variatians .

oxggen stratif{eation were gaported by Ganning a9, _ However,
on nccasim&'increased i mg.03/1, were: recorded “during the night due
Yo changes in tempezature and salinik}', paruculm-ly fn pool 4.at Lngy'
A R Bay. whenoreduuziuns»in mg 0, /1 atd occur at nighc t'hey wexe greater
’ . "\m W Kb Layata of, pcul water th:m tntthe fop 1ayer 1ndicating that
Lew & P otganisms in s'halluw cna ot W pool will be expnsed' to :11gher oxygen

i concpnttatﬁons For a lnnger psrind af tine tha wculd thaae organisms

in deeper aregs of. the ponl . 4 . o
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SIRATTFICATIIN IN POOLS N

Throughout the study cerfain specles were found more frequentiy

. . ot with great’er coverage at particular levels within the tide pools.
= & In thé majority of pools studied organisms _wezé'res:ric:ed ;9 , .
particular levels within the pools’’ Ganning ¢1971) has stated that

. +in his studles of l}‘al:ic-rvockp’:icg,v systems, little evidence of pool

depth preferences of organisms were found. This rebtrictisn of a

pey species ta a particulnn level within a pool may be rélated to inters

specific competition or to physical~chemica1 condieions.

. . Cinning (1991) has soted"that salinity stratification vas only

found in low paols aftér extremely calm of ralny weather, , It should

‘.. e noted thab: results obrained -for Poftugal Cove and Logy Bay do'mnot |

4 ‘denonstrate great varigtions in degree'of salinity stratification. ,

4 - © .

. Howaver, as penlelevicion in?{eased the degree of stratification becomes
£ grea?er. Ganning (1971 hs noted that moderate winds, comvection - L

“and hialnginnl activity tend to destray salinity stratifications The \,

shnllnwnesn of most pools studied here may be reaponsible for thi\.

lack of conatant salinity st:atification within ghe pools-

Ganning' (1971) has reported that pH gradients are distinct withj(n “
puols vhen they are- influenced by siinshine bye are 166% g0 dirtng woudy

. pericds. Although this did ocqur on some occasiods at Logy Bay the

£ R numbet of cbservations was not” aignmtcan:.

7 PR T During the 12 hour survey L, at Portugal Sove, pools 3 andd
showed-that. ph/at the bottom of the'pools was constantly higher than '

o *. that of the surface whter. However, in pool L at Portugal Chue .’




. thia was cbserve? oh only 3 of 12 occasions. In other cases the

PH Of surface water vas highdr than that at the bottom. . Ihis car™"
be attri\;x.‘\teii to two fﬂc‘t_ots‘. First, algal growth wss,'more dense

1n pool 1 then eiche\r of pools 3 br 4 in fact, vartations in pH
from tép to boftol of poola may beidirectly related to the amount

of dlgal grewth. K3 . :

. In the pools studied in both areas 21% of observations made® W

showad thuht tempetature of :he bottam layer of the pool was higher

ffect which causes

_then ‘that’of the top’ Isyer. & burning glass

. tempera:ure of battom punl water to be highe/zhm that at the top

« wastTeported by HeGregor (1965) in New Zealand n;ckpoals. and,

'canniné’(lgu) in Baltic rnck.pnols. HeGregor (1965) his" explained

the bu‘,rlﬁng glass effect as b _ng caused by salinity of gurface ~

vater peing less than that -of bottom water. Since this condition
was observed at Logy Bay and Portugal Cove on 23 out of 28 occasions
" the barning glass effect could ¢wplain the increased bottom temperatures

in the pools studied. The bottom, layer of dater i the pool nay alss
v\have been warmer because of the suhftration which consisted Df dark
" rocks which can absotb sunlight’
Lt I;lora and 'Fauna of. Pools = Sttatifustion and Relation ; .
E }

; thsinnk,wac:urs s

f Ia- the following, eacb puol iz\cluding the flora and fauna nnd

the physical f;ctqrs affecting r.hem has been discussed as a unit.

This section also includes a description of some species which vere

matnly restyicted in their distribution to one of the-three pbpls inf

each atea.’ These specled were alev’discuased:in relation to’ physical

" factors’




Pool 1A lA ' % o

Pool 14 at Lugy Bay was r_he most wabre exposed posl Btudied during
the year and this caused the’ ice conditinns to' be less’ severe than o
in other pools studied, Guverage of the pool with ice during mmmy

was minimal cmnp'@teﬂ to that fuund in Portugal Cove.

Littotina saxatilis was numerous chmughou: the 12 mont:h survey.

The abundant algae tn this pool provided a constaut food supply for

&his species. This,” combined with temperature and sallnity condltions

' uhere lethal levels were never feached (Covanloch waa), enabled this .

apesies to be well eatablisheds in the pool.

In the clearout, Littorina saxatills was found to be a dominant!
faunal conponent (Table X0y and preference €pr the lover pool depthe
ms been established From snnual énd clearout results. This is in
contrast-to results for pool 3 at Portugal Cove where Littorina sixatilis
vas restricted fo mid-depth areas of the pool. The concentration of
Fuéus distichus distichus in ZLower pool depths has aldo been established.
The lack of an upper linit caused by Hluctugtions in pool water depthn may
also have ensbled £his atga to; aiveive vary shallow qa1 areas.
The proxtmity of this pool to the ocean, resulting 4 frequen: pool =
ocean contact kept the depth of, this pool relatively constant. -Thas
may accou;lt for the lack of & wat1 defxn;d' Fucus di.s"r.iciagg distichus band
a8 was found 4f pool 3 at Portugal mwé. The lack of any detrital matter,

or an abundant Verfucaris growth.at a particular depth on the poo}




substrate msy aleo’have enabled Fucus distichus distichus zygotes . s
N v P

o bécome atrached and begin to develop. The coverage of Fucus

i - remained ‘constant Lhroughou: the year with the exception of M—A-H s B

when the avetage values were greatly teduced. During this psriud :

—Fucis.distichus distichus was found ohly in the deeper areas and
hefe coverpge was only 20%. The freezing of the pool durtng l:he
y&nter way be ze;;;ansibre_ for the drop in coverage. Pilayella
T e e R T .
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A t;yhe time of the pool clearout bath Littor.ix‘m.saxa;:iiis and .
Mytilus edulid were’ found in greatest quant:.tty in deep‘ poal layers. )
since offt of the most important adapéations of these specigs i
attachment, this mat, be codsiderdd to aleo be o factor vghieh ciused
this stratification of organisms, since the d;epet areas of "the pool TRE
vould provide more p-ru‘tectiun from wave action, H L o

_ .. 0f'the free swipming fauma prdsent at bime of clearout Cammarellys

s angulésus‘ ap(;c:;nugus laeviveculis were most cumon" Hovever,, in " v
i © compariban to pcml 1 at Portugal Cove the size of these animals varied.
Gﬂmarellus angulosus fouhd at Logy Bay were preater in numlzer than’

"+ those at Portugal Cove, but those at Logy .Bay were smaller indi¥iduals.
T R T greater 1n e Logy Bay. than

Bortugal' Cove, but those at Logy Hay were also larger individudls. Lo
“Thua, the numhei of individuals a pool c3n Support is dependent on

thelr numben and size and these results indicate that larger &

. Gceumarelius angulosus are better. adapted to the Logy Bay ares simee

T
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; Mere a sustained productive population existed with young.and mature
; g

individuals. This species is also known to be abundant in areas of

high expdsure {Steele, D.H. § V.J. Steele - 1972) which may be

" responsiblé’ for the larger population at Logy Bay. Cammarus oceanicus
. and Hyale nilssoni were foupd in.pool 14, but as_in poal 1 at Portugal

. Cove their numbers were very small.

LOGY BAY ; . { B
ool 1B i7 4 :
The'degreg 5t exposure to wa‘;'e action of :|;/1s pool closely
. reseubles thay GF peel L TREGEAL. O, T eneral, however, e
5 - conditions at.Logy Bay. vere fiot as severe as those at Portugal Cove !

vhere sea lce was pushed and washed up onto the tidepool zone. A

band of exposed rock surface existed axound the shallow areas-of this:
I

pool: Fluctua:lons 1n water level may be responsible for the lack

‘of algal dover in shallow areas. Alchuugh a F us distichus. dis[ichus J §

ylant did occur Dccssinnally in this poul conditlons were evidently
not. Euitablz for this specles snd‘ a population did not become # 4 o

# establishéd.

On one occasion Rhizoclonium rigarium formed #dense mat over:

& the pool. Huwever, Roizoclontun ripariun disappe_arad completely

during. the months of D-J-F but Verrucarla, although it became reduced,
was present in the paol throughout all sampling periads'. The ability - .
of this alga to withatand exkremes of salinity Tay be responsible '

s .

for its presence in BRI, . dee T "

55 The largest resideat population of animals consisted of
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Littorina saxatilis whose population numbers remained .stab_le from

June (192) ta November-(196). ‘The folloving spring the populaufm

of Littoring Had Yeen reduced to 31 individuals:" The heavy ice

cover could be responsible for the decrease in pgpulation during

the winter months, Migration eXperiments by Gowanloch (1926) also "L

indicate that mig;séiuns away from the upper 1n‘certid.‘_\1‘ gone to’ the

Low tide area occur. -

Although Jaera ischiosetosa were f;:und in the pool during J-J-A,
tk;cix numhers were 1nsignifi.cm.\t~ for ;hn Test of the s;m‘pllng year|
Jaera ischiosetosa were. also never fomnd in the deep :ﬂl:eas' bf the pool. ..

= Pool 4 . N - N .

- This pool had the most extreme environneatal conditions and the only
organisms found were Verrucaria microscople Cyanaphy:es and Gamarns i
ducbent. Mo indicsr.ions ofplant strstification were found. -Gemmares
dusbent vere usually foun{

in the decpest areas of the.pool often’

buried in the 5 -10 cms. 66 détrital materiall. On a: few occasions dead

Mytilus ‘edulls’ and Acnaea . 115 vers found in this pool:

Theae were passibly tanspotted by wave dotion ducing stomiq or hereing

gulls. )

PORTHGAL covg - B ’ o ) §
. The dominant forms'of algae were Corallina officinalis and

clach:omogghyg strewsseriptum. AS Teported by Taylor (1937) dovatatn

Sfficinalis was found to Kave' short crowded blades which formed a mat

“over the areas of the pool 3 bt which it red



repponsible for Corallina officinalis distribution,.

coverage of Corallina officinalis was' recorded during Auguet and Lo

September in the top section of the sampling prid demonstrating .

the preference of this alga for shallow areas of“the pool.” Clathrs-

.
morphum nir £ was most abundant in the deepeat areas of

ithe pool with maximm coverage values recorded doting July. el

Auguat:. Ballantine (195]) has found Corallina officinalis to be

commop in poocls on semi-expased goasts where wave action is reduced.

~
Therefore, variations in wave éxposute must be consldered to be -

Monostroma previllei is a plant of the spring flora in tidepools
(Hopostroms previ-tel .
(Taylor 1937)~ The M-A-M sampling period showed the, greateat coverage / :
H s g . ~
of this alga in puol s

LlLturins nbtusata was abundant in the s'hsllow*xreas of _the pool

due to the sheltered condftions. Ballantine (1961) has found “Littortna
gbtusata to be comon only in oheltersd dharesy pacE
During the pool ‘clearout 33 Amphipods were found 1:;c19d1ng chimiggs”
oceantcus which 1s known to be aésen: from exposed rocky s};ores e
there 1s lictle loose rack (steele, V.d. § Stenle, D.H, - 1972) ‘which
explains 'the _smaTl numbers found,in this poa1, Gsmerellus ang ulosus |
“hich 18 most abundan vith high expoaure (Steele, D.E: ¥ Steele, V.1, ,

o 1972) was only represented by 3 indivldusls. The dam ‘naut amphigu:k

fourid during this pool clearout was Callippius laeviusculus. 5
Pool'3

Fucus distichus distichus was the most abundant alga in this popl
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throughout the sampling period and occured at a depth of 10-20 cms.
Rarely were plants found in quantity above or bedow this ring. As
described previously the dendition of this species was affected by
periodic high pH temperatures.(p. 98)

Fucus distichus distichus occurred more frequently in the

sheltered enviromment of pool 3 than in pool 1. The upper limit of

growth for this species in pool 3 can be attributed to the fluctuation

in pool depth which varied from 15.24 to 36.6 cms. The reduction in

this species as pool depth increased bedow 20 cms, may have been caused

by competition with other species of which covered the stubstrate at

depths below 20 cms. reducing epporkinitylfor attachment of Fucus zygotes.

The absence of Fucus distichus distichus from the deepez pool areas did not

appear to be related to any physical factors of temperatures, pH or salinity
as all were in the acceptable range for this species. Verrucaria

tended to increase coverage as depth increased and the presence of this
species on a rock surface might hinder attachment of Fucus distichus
distichus.

Ralfsia fungiformis; and Verrucaria were found growing in areas

which were 20-30 cms. deep. These species were not restricted to
these areas but throughout both the year and during pool clearout they
were found in greatest abundance at this depth. This may have been
due to the ssagnation of the deepest parts of the pool and an accumu-
lation of pool debris. Previous studies on Ralfsia indicate that it
is most frequently found in shallow water (Prescott 1968). The
presence of tidepools has enabled Ralfsia to live in areas of higher
elevation in the littoral where they can be continually submerged in
the shallow water of tidepools. The reason for their great abhndance

at a depth of 2-30 cms. may be related to optimal light requirements



- . ;108 o
i
’ - p i ®
X | for Ralfais funpfformls, .
" ) Littorina saxatilis individuals were found in preatgst quam:ity !
A e

above and within the Fucus distlc\\us distichus band that existed in

.. the pool. The presence of a food ‘supply, Pucus and its cpiphytes,
, d .

may be responsible for thig téndency

¥ The greatest population found
within the pool was durfng the $-0-N sampiing period.

In pool 3 E
this speciés was the dominant animal, since out of 250 indiyiduals

5 of attached animals collected. 217 were Littorina saxatilis.
& §

. Maximun temperacuée of 43 C and a minim\m\ salidlty of 15%» |
)
are the lethal levels for this ‘species (Bowlanloch 1926). A lethdl

temperature lavel was not reached during the seascnal observaticns.

Huwever, 1n pool 3'dethal salinity levels were occasionally reuthed

and are correlated with a decline in the number of imlividuala during

“those periods., On some occasions & drop in salinity below 15 '/‘1

.
at @ particular pool level would cause a decline in the pppulmon eﬂ T
A (7
this species throughout the ponl. 3 " B

. thilus edulis whose maximum growth rate is when spacimens
& oL
‘are su'bmerged to a depth of one foot (Newnbm\:e 1935), was also fou‘n@;

o, be present in the pou{ but this species did uo(/\aim;ain a i ) ‘ -
populzticn throughout the year. . y

o 2 2 Obsérvntion cf Isopods indinated that a pasitlhve cartelation

;g existed between sunljght and’ 1sopod cus:nbuuun, On susny days

mosy 1supods were found in the shnllow ‘areds of r.he pools,. whereas on

- cloudy i1l daye they tended to be found from nld- -depth to the botton
- N
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‘of the pool. %This distribution pattern did not seem to be' related
tn pool temperature. It is algo pnssible that. the Amolint ‘of light
entering the pool directly affects the behaviaur of these animals.

Observations on the oxygen content of the pool at diffexent

levels tndicate that there are diEferences in dissolved oxygen-and”
these may cause 150pods to move from oné level to anopher. ; B g
The greatest mmber of isopods in the pool occurred m J\’le and >
Aug‘ust with a decrease in mumbers fn 5-0-N and a smaller number in
M-A-M of the.following year. SThis suggests an am\ual cyele within
the pool with maximum numbers in summer end minimum nuibers in
D-J-F period. . '
Alt'nough no definite identifications of the is(;pads wiremads
during the annual sampling periods the pool clearcut indicated :ha:
a1l 1sopods collected vere Jasra dschiosetoss. An emnual 1ife :yr:le
. has been reported by Steele D. u & Steele, V.J, (1972) with brebatag. Co

occurting in spring and summer. As previously staced the largéat e

nunboroof dsdpods in the {mol was found during July and fugust .

Indlcating that. breeding bad taken place follo