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SESSION I: Chairman; Mr. N. L. Elder

Shallow-water Diving in Marine Ecology

Since there Hl'e a l1umher of popular hook~
('overing the more sped<!('ulal' asp('('(s of suh-

mar'illcli re, this Jli1JW1'will he {"OlIfiJwd -to some
or the less ohviol1s det'Hils. I wiU 'try to prescnt
the .HJualulJg <liver as th{~ (,o1111lcl'])<\1't of the

t(~JT('stl'i<1J {>(.olog;ist with his no!chook, ('al1ll~J'a,

and sampJing t<.'(~lmi<J\H's.

1'.'qui]>lIIe'nt: 'I'll(' aqualung, ",hi(.h is ail'-
hn~athiJig apparatns, is the most gencnlll;\ l1scful
type of equipment. It Iwsa silfe depth I'tm{!:c
of ahoutlOO ft. without el1<'o\1lltl~rillg' spc('ia]
ph.\*siologic.al diffi('ulties, though gTcatcl' depths
,1I'e possihJe if cxtl'<1 IH'CC';'llItiolls are taken.
I{('{'CIJI,AmcJ'jean IIHHle]s ha\'e a fl1l1-faec mask
whic.h Ican~s the mouth frec to lI~e a mit]'o-
phone. .:\n .:\ustraliun wOI'!i:cr has rcecntl)'
designed an apparatus w!lieh al\om:; "win:-lcss"
('olJn~l'sation with the surraee or anothcr din~l"
Ox.\'g:en-hl'cathing equipmcnt has a gl'catt~r
dtll'atioll alHl ll'a\'l~s no huhhles, hul is 110t safe
1)(~10\\' ;{a 1'1.

I'ho!oyrafJhy: .Assuming that- a, \\'atl~J'- <11)(1

pressltre-proof eamCl'a ease is a\'ailahle, thrce
Blain J)}'ohlems 'are stiJi to he met. Fi1'st1,'", in
most. ('oasta! wah~I's Sllspcl1<1e(l matCJ'ial g'l'ca't!,\"

limits lig'lJt tl'ansmissioll, .Apart from rcducing
,I\'-ailable light this makes the <1istanec lit whieh
ohjcets can hc sccn surprisingJy short, For
an,\" hll'gc ohjc(:ts 'a wide anglc Icns thus hceomcs

essential. A Hash Ol' oth<.')' 'artificial light. source
is almost indispensahle at depths helow 60 fL
(monochromc) or 20 ft" (eoloul'), Prohahly
onc of the most. profita.hle ficlds or hiological
photograph~' will he dose-ups (3 H, or less) 01'
small ol'~nHlisms. St'('ondly, refraction at the
water to glass interface makes ohjects appeal'
one-third doser', This makes judging distance
diffieult and a l'eftex (;amera is pt'ohahl).thc

most satisfaetol',\' tYl)c. Thirdly, fOJ' eo1o!ll'

pIW'togTHphy, the s}H)'r'tJ'al quality of the light
lends 10 o\'cr-cmphasize greens, 'I'he human
e,n) <lut'omati<,(\j]y ('ompcnsates for this eft'c(-'t
1mt the ('amcr<J docs not, so that eOIOllr-('o1'l'eM-
illg fiJ'tcrs are 11('eeSSaIT.

, ,

Alli}//(fl Behal'io1tr: It is possihle to <Ippl'o<l('h

lIHlny fish to within tOll('hing (list<uH'c ,l1ul to
photogTaph 01' ohsel'Yc them \'el',\' ('losely.

l]sUHJ]y I1HI11,\' 11101'(' spccies arc seen t1WJI <lrc

('aug'ht hy (,ol1ycntional fishing rnetJ}()(1s, hilt.
some l'eJ(\tiyC'I~' ('ommon fb;h, ilH'JlHling' the

snappe]',h~l}(l to he e]nsiye. Some ~peeies sHeh
as the gUI'11<11'(1ma~- hury themsch-cs in s<ll1d,

whi'-:.Jl Illay ,H'c'ount ror :-mdden chang'es in anlil-
ahilit\, to fi:-dwl'mcn, Plankton ('l111he seen and,

idcntifie(l just as J'('<Hlil~. as if the~" werc in a
SHlHplc tuhe at the surface, Excepl when lal'g'e
!lumhcrs arc prcscnt onc usually sees, lIot a
('ontilluous Pi'()('CSSiOlI, hut sporadie Hggl'ega.
tions of incli\'iduals. Bainhl'idg'e (1!)i)2) has
used <In aqualung' to study the swimmillg-
heha\'iottl' of Cala1l1l-.'; in eOlllwetion with his
WOJ'k 011 \'el'tieaJ mign1tioll.

()wmtitatil'e 11li'cstiurrtioH: The most. Sl\('('CSS-

I'lll work has lwcll <lone on srdrllt.1HT henthi(',

org'<lllisIllS 'as in the Tasl1Hlllian seallop iJ1-
\'estigatiol1s (F'airhl'idg.c, 1953). 1111cl'ti<lal
(>eology ('an he ('anied out at. high tide or
extc)Hlcd helow low-water mark (e,g" [,"'ol'stcr,

1 !)i)4-) , Bl'ock (HJ;")4) has made a line tr<l"CI'SL'
estimate of reef fish, using a similar techniqw'
too"that somet imes usc(l by ornithologists. Romc

fish are l'cintheh- scdentary in their hahits and. .
[ have noted smalll'eef fish in the New Ifchri<les

whi'{'h l'emainl'(l in 1hc same niche for at leasl
six months.

Jlyd/'ognt])hy: Discontinuities in the watcl'
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itself arc often plainly visible. 1'h~e may
appeal' -as ("hang-es in turbidity, mlnor SUl'ra('cs
(Limhaugh and Richnitzer, 1955), or mixing
layers with an irregular refractive index. In
IIauraki nulf I found thaI the lower limit of
the thcrmocline at 10 fathoms was \"cry plainly
marked by an ahrupt cessation of the suspended

FlOmn: 1.-Stl'ucture of the thennodillc i1/

Iluura];:i Gulf. Note the sharp ch{H!!lc in

u'ater transparency at J5 fathoms.

matter fuund in the supcrficial layer. Fig. 1
shows the level occupied h~' spawning snapper
in relation to h~-drographie information which
was ohtained h~' eombined didng and hHth.r-
thermograph obsen"ations. The ehange in tem-
}wrature at the thermocline was readily Ileteeted
J)\' the dh"er even without a thermometer and.

the change from re]atin~I~" turbid "f:uJf
\\Tater" to clear "Oeeanic \Yatcr" was "CIT

sharpl~" defined.
Underwater A.p]Jamtus: The British films of

a trawl in aetion ha'"e produccd a ('onviI1('ing
th>monstration of the operation of ('omnwl'cial
fishing- gear. )[any kinds of hiolog-ieal smnplin~
('3n he similarh" observed and their effcc.tin'nes.....
1estcd, while the diver himself h; often an
effc(.th'e suhstitute for elaborate Hpparatns.

REFEREXCES

U.\lXB10IIGE, H., HI;32: lJnderwnter oh:.wn'atioIlJ' till the
:<wimming of marine zooplankton. .J. .Ilaf. Uio1.
Ass. U.K. :H: 10i-112.

F.\ummli{JE, "". S., 19;3:1: A population :<tud~' of tlw
'I'a~JnaJ\i:Hl "('omllwreial" 1'(,1\1101', .\"n!ol'o/(I H!l'l'i-
di(mafi.~ (1':\te). Au.~t. .J. .1Ial'. ].'n'shw. Nt's. -4:

]--J.{J.

]<'o!:wn:B, G. H., 1954: Preliminary note on a :<\11"\"(')'of
Htolw Point J'ock~ with »elf-t'011tailwd IIh'inf.:" aVlm-
mtuJ'. .1. J/(I1'. Hiol. Ass. U.K. 33: ::41"::44,

BIW('K, V. ,K, HL')..j,: A preliminary J'{>pOJ'1on n IJH,tll()(1

of e~tiIlJHtiIH~ I'{~d fi~h poptlla,tio1l~. ./. Wildfif(;
M(tmf. IS: 2~7-:!O8..

LDIIU\'OIl, G., Hnd RICH:\ITZgn, A. B" 19G;): V'i;.;ual

41Nl'e'tioll of temperatul'e-<len:-:ity 4Ii:-:(~OIlt'ilillitit~ in

\\'ntt"1" by 41i\'ing. l'kiencf'. 1~1: ;W;3.:)!Hi.


