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NATUBAL UNOER WAIEB NAVIGATION
tisual markings can qteadt, ìncrease Lhe al¡ili¡- ¡<¡ find lo'"¡r t ar irLorrncl r oui
choscn djre "i.c. i¡i cor,r.c, lndtnr.rrcr l.,ndmlk. ¿r. rirr ,l,.rri. ,r,
optìon. Under some conditìons, such as ìos risib in causecl lr,'.,,'t"nr.,
rai¡storms, suspencìed parucìes in rhc rratcr. encJ ¡,,or ìigl-.rnt. Lr rral be
impossible to us this lcchniquc.

BOTTO}l CCINTOUR, such as canron arcl.ics and ¡ocks can ¿ssj"r

)ou r.ì rour use of landmark obsen,auons. \'ou mar find that the clìre
i<>cation lou'r'e chosea has a dì-.tincrivc canlon s'ith s'hich lou can cruckli
become farnilja¡. SÌmilarh, some locauuns \\:jll har-e tl:¡incui-c fc¿rure ,. such
as undcm'e.ter arches, memorabie rocks. ancÌ/or some r\pe oi recogrizablc
bottor¡ ma¡ki¡cs-

It is possible fo¡ one to m¿ke their or¡.n landirarks. In some
citcumstances, 1.orì ma\' find i¡ is necessirt1 to c¡cate sonre kind of
unclem'ater markings. You can pìlc up â mount of ¡ocks to nrark a loc¡uun
or use tloatìng markcrs, abor e and bclorl' the rr atei- Yon can mari olf ¿¡t

unde¡ v'ater location br usìnu rope, tsìne or some other kind of long 1¡.ìe.

,\ djve float, rvhjch in some iocauons is a ¡¡andaton niece of ór'rn¿
equipment, could bccome a tood rcference point.

Landmarks
One of the most usefuÌ techniques in uncler rvater narìgadon mal be
findins an urder \\'arer lanclmark. Undcr far-orable concliions. urìhzJnq

Dl¿er¡r¡ ] 2 RjFpìc llÂrks

RlPPl,L \I'\RI{S are probabh. some of ¡he most ftequcrtll used
idennfirng r-r-rarks uti[ze<] br'ì¡each dive¡s. fupplc marks runnint paralÌcÌ tcr

sl.rore ale created or the rrave's acdon moti¡g toq,a¡d shore. ll.rich fori¡.rs
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NATUBAL UNDEFI WAIER NAVIGAf ION
the ripphng sand iormations. "Ripples,,' jusr as it souncls, as rhe\. are much
like the form of the r,..aves themsches, as nher rre lcadinq there \ra\. ro
shore. \'ou are mosr certainlr. heading in thc richt di¡ecdãn if i,ou har,e
been.folìouang the dpples in the direcdãn of,h" iì.,rrrg o, .ãrning .uro,.,
(see dragram #1.2).

RE,IÐING THE BOT-|O\{, especralh. q,hen nearing rhe sl.rorehne, is
a gooci indicarìon ofdj¡ecnon- l\s the \r-aves come in to sÌìã¡c. ther. pulÌ the
sand grarns on top of one ânother creatlng the sand formauons.
Consequend¡, rhese ripples v.ì11 generaìh-run parJlel to rhe shoreìine, close
together, s'ith the lip of the ripple headhg to\l,ard shore. Sometimes, q,ith
strong \r,'a\:e acdon ciose to the shore, ¡hev rvilÌ take on the appearance of a
diamond. The u.ave, afrer bouncing back lrom shore ar an angle, rl,ill puJl
sand back s.irh it. As the reflecting u,ave loses irs momenrum. Ãe damond
shaped npples wìlÌ stop and the sincle sand ripple trJJ remajn. \-ou can alscr
rvatch lo¡ different hpes of rock, plants, and sea ljfe rhar live closesr rc)
shore as pan of reading rhe bottom. Ä dir,er that is famil.rar s,irh the dive
site rviìl fine rhese factors usefui.

LICFIT can also be used as a dj¡ectional aid. Bv using the sur.ì as \our
un.þr$'ater sundial, rou can create a referencè poi"nt for r oursclf.
Unfortunateh', this technique is not ven'useful fo¡ dirers in cooler r,,.aters.
\¡isibì1iq.'in colder r',-arers is fo¡ the most part rareir clca¡ enough rhat a
dir-er u'ouÌd be able to determine v'here the light origrnates. In aàdinon, in
cooler rvarers that have lou, r.rsibiliç, manv panìcÌei s,iì1 be presents that
reflect the light, givrng a misrepresenration of light direction. If r.ou are
uoìng to use shadou,s under u,at r as 

^ 
ref.r.n.., keep track o[ the úme, c,r

thc shadows sill shif¡ anci throu,rou offcr:urse.

PHOTOTROPISN{ ¡efe¡s to the depth at s,hich various plants are
found. These obsenaúons can be ven. usef¡,rl ìndicators of vour
surrounclngs especiaìlv tflre \r'hen r.ou a¡e famrLiar urth the divinE loca¡on.
Å oood example of such indicators rs in sourhem Califo¡nia- i-ll. Snnt"
llonica bav area a¡e the sand doila¡ beds. usualll found rn a¡ound 14 ro 2ll
fcct of u¿rcr. Remcmber rhar planrs alrr als groq ruu.¿rd the .rur.a .i
Light. Therefore, ìf vou get venigo, rou c¿n ¡efe¡ence lou¡self tìum the
direction of ùe grovrh of rhe planrs. planrs crn ¿l.o uii.e r ou ¿ clue about
the direction of the current. Plants u,ill air,L,ars bend À ¡hc dìrecnon of the

NATUBAL UNOEFI WATEB NAV¡GAIION
c¡,rr¡enr. lflou can't see the kelp beds s'hc¡e \ou erc sLrpposcd to dir e, i.ou
probabh don't t-ant to dir,e t¡ecause thc cur:ent is stron.g.

TlllF- ìs anothcr \\ra) ro guide us f¡om onc point to anothcr. Br
gauging i1¡11, lone it takcs gerung fir'm r,nc place to .ìnother c¿r-: ¿ir c r<¡u a¡l
idea of horu far r c¡u havc gone. To nake this mo¡e oi a science. . ou can
take a gìr-en distance and dme hol-l,rng ir takcç \ou r(,.-rr' this diçrance at e
¡cLaxecl nol¡al clivjns pace- I -sì-rscest tlìa¡ \'ou repcât the cxercise lou¡ or
fir.e ¡mes to get rhe â\:erage amount of tine. Llntbmrnatel\.. cui¡en¡s ancl
varìances can cause inaccurate ¡csul¡s. Às a hme retefellce, \ou cen Llsc ¿lr
consumpion a-c anothcr \r-â\' to gâuge ìros, Jong ancì hol' f¡.r rou har-c

¡ravcled. Be carefui though, thr-ç can be vcn inaccura'ie ìir.our breatl.Ling rare
clr,inEe. durrng ¡}..Lir. ^r irrrcrc i. unr aurran,.

DEPTH js a good inclication of the dj¡ecrion r ou are qoinq. 'l'hc be st
example of irs use is if t ou a¡e <>n a bcach dive. ifhe closer r ou ger ru 5horc
the shallor¡-er the v,-atcr gers. Thc farther rou go ari'ar f¡om ¡he shorc tne
deeper the s-ater qets. Your <ìepth is heipful if rou qcr losr and ¡cccj a ürie
help ciereLrr.rining s'lich di¡ection rou are going. Tnis can also sare \ ou â

trip ro rhe surfacc to see sl':cre r o,.r arc.

IiICK CYCI-ES ârc î \ra1 of estimaing rhe distancc r ou'r.e r¡avelctl.
llnc .,r'av r.ou pcriorm a kick cr cle is io kick once s irh both 1e.qs. Thar is.

one kick vith the right lee and one kick r¡'jtLr rhe left Ìeg. This consd¡ures
dre compleuon of c¡ne clcle . This is onil usclul if r ou li¡or¡. lrou i.r r, ,rr

can set $.rth a kick c,, cle. To do this, rake a $ven di-.rance. (.ìrun¡ thc
nunber of ück cr cÌes it takes rou to gct ro tl.rat cüstancc <Lilide ihar nLrnl)el
of kick clcles intc¡ rhe dist¡ncc.

Exarrple: l,et's take a givcn disrance r¡i 1(.)0 fect. J-er's es¡L¡a¡c ¡irat ir
r¡ould rake us 28 kick cvcles tcr f;rrish 100 fee¡. llake rhar 1(]0 tecr -rnti
dìr-idcd rt br'28. This rreans ihat lor er,cn kick crcle rou r',ould rrar cl 3.5
fèet

Thls method uill gìve lou a qood idea of how far r ou har c ir¡ cled if
no¡ affected bl cr¡r¡enr-



- 
ARr\{ SP,\NS can be a u,al to gauge the ciistance rou ha1,e rra\.eled.

This is ¡he bcst merhod to use if the cùstance lou vish to go is short. lf
l.ou take lour arms and spread them out to r-our sitles] the distance
f¡om r.our left iìngertips to vou ¡ight fingertips comes rvitl.rìn an inch or
n¡,o-of vou¡ height. I(cep ths ìn mind as vou perform arn.r span-<. you
PCrlL,rm ¿rnl -panr bv rakinc one of rour hands ¿nd crrendinr ir ,,ur in
front of vou. You placc that hand dos,n and ertend s.ith ,àur othe¡
hand. The distance that lou end up tirh bem.cen r.,ur h¿ná. rs abou¡
equal to vour height. (Sec diagram 1.3)

AIR CONSUMPTION ra¡es are important because ther. to let the
nar.igato¡ knorv hor',' much time rem¿jns ro Ìoc¿te an obiecr. ScveraÌ
factors must be taken ioto consideratjc,,n fol dcrermi¡jng h,ru, long a
tank will lasr: the volume of the o'iinder, ancl depth ,e quìre d ,rlusr 

"r.,t",ìnto the dir.cr's calculaci,:rns.

Diagram 1.3 .{rm Spans

The rolume oia tank is deic¡¡¡ìnecì bi drc rtunrl¡er c¡f cuì:ic trct
that i¡ l.ìll holcl lr-hen ii is iillecl to its t,,rl¡j¡g rrrc\cLrLù. \n \0 cublc
loot cr'Ìinder contaìns a roml of 80 cubic tcer of ¿ir ji iL is i¡llç cherqccl
t{, J{,On f... .\, tìre p¡c\.,Jr( .1r.,'¡.. ,, c1,,,, rirc r:k.. c.,f",:
(volunre). Àt a pressure oi 25{ì0 p.s.i. rhe same ci.ìinde¡ nori'onh
holds (16.6 cubic fce¡ of ait, aod thcn onh if the temperatur-e ¡cr¡¿uir¡
the same. If tìre tempcrarure cirops, tLre air s,ill contract ancl thc ¡'oì',rme
rrìil l¡e lorve¡ed.

Än undenua¡er pressure gauge is necessan ro .qir.c thc diler a

consrant r¡onito¡ on the remaining air suppìr'. \\'hjle thc gtuge is n()\\
being consiclered as a pârr of thc dir-er's basic cquÌpmenl, it i¡usr bc
used if it is to perlorm its funcúon. lr tì1l ni¡t rca.cl.: up anrl ¡ap ¡hc
diver on dre shoulder and rell him to takc a lc>ok. 'lhc g¡r¡qc ¡¡r¡s¡ t,e
referrcd to througl.iout the dire.

Às the ambient pressure increascs on tlìe dii'cr lith cicprh, rire
more air he r¡'ill need. Àr 33 fee ¡, he r',.ilì rcquìrc ¡r.ice as nuch air as lie
rvould at the surface, so depth is also a prirnan factor ìn <letcrrrrLrriirl¡
consumpdon rate. Finalh, the di¡-er's os-n personal rate of consump
tion must be calculated. Gencrallr', rhe t-isure of onc criì:Ìc ioot per
minure s-hrle rcsr'in.q ar rhe surtãce is conside¡ecl the n.lrm. but
additìonal rçork a¡rd the diver's ou'n metabolism can easih'chanqe this.

This tgure of nlo cubic ieet pcr minure s lnJe doìng l.rearl s ork or
ss'imming rapidlv can ìncrcase the consumpuon rare ro tltree c,,rbic teer ¡(r
minute. Ex¡teme conditions ,such as ice dilioc can cause rhe cjj\:er l.J

consume up to iou¡ cubic iect per ninutc. Colder r,.'ater drau's a\ra\.ûlore
l.reat and the dLve¡'s bodi'na¡¡¡rjh demancls a more rapicì rcsplratiori la¡e.

Lirutcd visi'uìlin-can cause anxie¡', u,hich icacìs ¡o an increasccl respirsLì{¡l
rate. I-{ear ìer people u'jdr grearc¡ bulk require rr.iorc air than a 9r poLrnd
diler. and so on.





THE COI¡PASS

lJnderwater Compass
,{¡ under \varer compass is a specialìi designed piece of cilins

equipment and onil such a deuce should bc used in undenrz¡e¡ nar-ipanon.
Before r¡-e begin nâ\'igaun.q, rr'e need to bec, ¡me f¿miliar sith ¡hc cliife¡ent
pans of our compass. T1re follosing rs a list of the ùLings wirh shch lour
compass -.hould be eq'ripped.

I-IQUID FILLËD is r,he basis for the design of an underv,ate¡
narigadonal compass. The diffe¡ence here from a land conpass is rìat bl
{ìJlurg it nth \rater rhe L¡o\.emenr of the cL¡ec-ional needie is dampencd
u-hlch keeps it from mor-ing a1l about, allos,irg an easie¡ r.ìcrv of r-ou¡
heaclìng. The compass should be {ìlled u.jtli a non-freezine ìiquid iuch
as oil or srLicooe, ro allorv rhe needle to rotate properlr,and ro allou: for
expansìon due ro remperarure changes. The damper.une of the needle
¿llou. 'hc needìe ¡o rorare ¿nd lock :r_.o a rcading xii\our sr,.:ngrnp
back and fo¡th once ir ¡eaches its position. O"er exþansion mal occurl
hos,er.e¡ if rhe compass is lcft in di¡ect sunLsht for a sho¡r period. The
needle mar- be inaccurate.

THE COIlI PASS
is important because the divc¡ himseii is ncre¡ i¡uil ier-el r¡l.rilc
qu tmminr or .u.pended ir rr¡c rv.te:

DEGREE ìL{RIdNGS a¡e forLnd c¡n the mc¡ving bezel and ¿¡ouad
the floaulg needÌe. The dcgree marknqs should be in drir¡ -clecree
increments. There should bc lines benlee¡ the deqree marki¡qs in ten
degree ir-rcremelts. These degree m:irkints t'iì1 hcl¡ r'ou -<ta\ oû an ¿ccurare
cou¡se. A mistake of one-degree uill cause rou to encl up off cor,rse ancl

someu-heie rou dc¡n't r''-ani to be.

LUBBER I-INE is a Line on ¡he compass that is r-rsed tc ¿id roLr i¡
foJlor'..ing a proper heacling. This line udl l>e obr.ic¡us on i-or¡r cor¡l--ass. Às

-r'ou dir-e, rou¡ bodl should bc in a straight line sjdr dre cornpass bisec¡nq

þreaking it nto tri-o pans) it. The iubber line is there to ard r.ou in irisectin:
i'ow bocìr'bv bisectir.rg the compass. Br usìnc thc lile, r'cu siìì be al:1e rcr

stav on rhe proper coursc.

2.3 Side r,iew- of Compass

THF. NEEDLE sithjn an uncìe¡v,atcr compass is ser in such a posiriu¡)
tha¡ it sill aÌlorr' vou to hold dre compass irl an une\-en posidon rvhìle
narigathg. 1'he compass shoulcl also hale thc capabilitv of being tiltecl
at a reasonable angle and sú1ì _qìvc an accurare readìng. Somc
compasses rviÌl lock u.hen held at an angìc. This feanrre of the corrrpass

l=,,,", - 2 4 Pans of thc ComPass

, \:i\oti. 
I

TÌlE. IIO\EÀBLEBLF, BL,ZEL helps rrr l<ecping ,'¡ack ol: r ou¡
djrection bv alouilrg iou to mole the index narks to ihe locarion of the
di¡ectional needle



-THE CO[IPASS

. Ca¡e shou.ld be raken ¡<¡ pack ìt aval immedìatch, afrer use, preferablr-
in a \i,'et suir glo\-e o¡ boot fo¡ added insulation. Ås s,ith a¡v piece of dniag
equipment, the compass should be rj¡-.ed titl.r fresÌ¡ s,ater ancl sto¡ed arr a\
fiom odrer gear that mal damaqe it. i¡ shoulci be packed in a separate arca
from such objects as a s-eiEht belt.

USINGTHE COMPASS

Ok nos-, lct's get to na\:lgaûng.

POSITION OF THE CO\ÍPr\SS is eventhiog. U¡ ess lou -.¡uh,

understand this secdon of dris book. 1ou mai, as x,ell drros, \-our coÌnpass
au,ar. Realh,l The compass is i,our fnend, íf uu,., ."r, unde¡stancl hor,,. to
use it. Posiúoning the compass ìs necessar!'. Depencìing on rlhich corrrpass
r-ou orvn v'ill depend on horv rou hold it.

THE COII4PASS
li lor-rr compass is console mou¡tecl lou, hokl rire cornpass ìn both

hends di¡ecdr- if f¡r:¡t of .ou. 11lc compass shol¡Ìd be lined up with that
imagrnan line curong r-our bodr, into nlo eclual pans.

lf lour cor-npass is on r r¡nr l'nst r ou ruar- choclse thc metirod r¡i
exiending one arm straigl.rt our in fronr oi lour bodr, llilc the orher
crosses over grasping the strargirt arm. (See dìagram #2.5)

. No marte¡ \çhat süle ol compass lou o\\in rou should aìs ai s imagine a

ìrne gorng t'hrough the center of iou¡ úodl and extending in both r,na.gnaq,
di¡ectìons. Your compass. head, bocìi-and fcer shoulci aìJ bc aligned sìth
tlu: ima¡nan Lir c. lf anv ¡ar is off. '.our cot,rsc ,,rdl be ol.fl

I)ialrr ar¡ #2.5

IN S\\']ì\L\flNG \\lTH À COXIPASS, tr," -,,st
i¡rpofiant dìi¡-!' i,. keepinc ia mj¡rcì d.rat iniaEnan' linc r-hicl¡ gocs rhrouslr
r-our bodv and the compass. 'Ile lubber Ìne on rl:e compass is iirere to
l.relp rou do tlris br spJrttiag the conrpass ir.r to i\\:o equâl Þâfts. This should
c<.rrncjde rr-ith d.re ìmagrnan' ltne thar spLirs ¡, or,r¡ bodr into to m o e<¡uaÌ

pans. \\ten looking at the compass do not ìook clirecdi clor¡.n at drc face.
You shouid be Looking c¡r.e¡ it tr, gir-c rou ;n accur:rc reaciìn¡. The
compass shoulci be held as letel as possible so dre needle s'on'r srick.



SETTINGAHEADING

Nou- that ¡ou knou, hov, to hold rhe compass and sçim g,ith the
compass. \'ou \¡11 need to know hoÑ ro ser \-our heading. This is a simple
but imponanr tesk.

The lrst thhg r.ou har-e to k¡ou. is r¡,hele I,ou \ant ro go. lris s¡\
r-ou have a location s'here r ou arc going to dir-c. you ioca¡e rãu¡self on the
map. w-hrch j¡dicates ¡o vou ¡hat frrrm rr-hc¡e the bo¿t srrs the¡e ls a rr,reck
off the stern. A1l r-ou hare to do is sr¡-im at a headìr.rg of 1g0o and rou srlÌ
n-¡.mrcii d¿b i¡to rhc uicçk. 50 \ou get rnro üle \\.¿icr ancl po:irior-r
vourself off Cte s¡ern of dte boat. you drop dor¡.,n until ,o,., are 1,.,st
hor-e nlrg.or-e¡ rhe bottom- You ru¡n 1o.,r bc,.l¡ undl .it faces 1g0.. Then
move \:our bezel until dre a¡ros- is L.i betu,een rhe index marks. Ás rou
su-im, just make su¡e rrou¡ a¡¡os- is alt ar s be¡i,een the index marks ¿ná i¡
¡he directìon o[the lubber lLne.

\l'ell, r-ou found the t-reck but nou it is time to go back to rie
boat. You ¡rusr find the reciprocal or opposite .ot,r.. oÌ r.our origr,,ral
headhg. A reciprocaÌ is 180' lrom Cee ongioal heading. Since s,e v-ere
ooLng I90' d c bo¿r urll bc ar O"hcadlng. )-ou -um unùl roL,r compa<ç .<

pointing at 0'and then r-ou mor-e vour bezel untìl rhe neecilc is i¡ t¡en¡.cen
the mder marks. Sr¡'rr¡i wiah the proper posinon ancl iou siÌl get back tcr
the boat l'irh no probÌems.

THE CO[IPASS
The i-ollosìng chart js a break Cola of oossibie ci)rnbinatrons one

might use u hjle relaoonal diving. Scc if. aitc¡ studr.ins this chart- the
concept of headings aod degree's sta¡t,c to make scene.

Recior ocaì

L

300'



THË COMPASS
TIICTIINQUES FOR USING À COITPASS

One of the mosr difficìlit exercises the undenrzter narigaror must lcarn
to_accomplish is maintaining a compess course s-hile at a specified depth.
\\:hen dirlng in s'aters of great deprh, such as the ocean or a deep lake, the
bottom cannot be used as a reference. lf ¡he dir er onli ir atcires hìs
compass to make su¡e he is on cou¡se. hr: mar espe¡iencc an eler.ator effecr,
either angìing up tos.ard rhe su¡face or goi¡s down ro rhe botrom. If he
tries ro \-atch his depth gauge, he u.iil mai¡rarn ¿ lcr el ¿rdrude but go off
course. Tqing to keep an er.e on both insÍrr¡¡enis is nearÌv Ltrpossible and
i¡eifectir-e. Since -Jre buddr.slstem is a ca¡dinal ¡ule of dr.'ir.rg, both clìvers
should shale the responsitÌin- of direcrion fincling. Onå -ih" dirills
par.ners har e used their buolanc! compensator to attai¡ neur¡al bur¡rancL,
one takes ',ìe ¡ole of narigator ar.rd d.re orher marntains "attirude"-

The othef thing \'ou har-c to consider rs the compass stilc tl:ìat \rorks
ì¡est fo¡ rou. Some dir'ers prefer to use the compass inounted ì¡ che cente¡
of a board r¡.,rth a s'atch and depth gauge mounred on erdrer side oi rhe
compass. Lines coming fiom the center of ùe compass rov,ard the top and
bottom of the boa¡d act as an extended lubber lj¡e ro more eas r, aÌìgn the
bodr for pgeater accuracv. Usualli, ris com¡ass l¡oarcì i: made ni- pl.Sgtu.
that can be roughed up r¡.rth sandpaper so jt ca¡r also act as a slate boa¡d.
This ìs extremeh- convenicnt for making notes to pìot a cowse or rvdtc
dot'n degree readings. It is aÌso conr-enieot to har.e the depth gauge and
$atch mouoted close bt to record depths and times, 

^s,o,.ll ", milg t.
keep close to the desìred depth. Tirere are oùer compasse s dr¿r r ou ca¡r
s.ear arr¡u¡d tou¡ u'rist or clip on vour buor,ancv compensatot. The
compass that is easiest for Tou to use $,ill make \.out na\igaúng a much
mole pleasurable experíence.

.Ànother helpfrrl technique ro use to keep lour direcdon is to descend
facrng in dre direction r.ou u,ant to be traveirng. ,\hvar.s descencì feet first
fo¡ orientation sake. \\'hen lou ¡each rhe bonom, stop for a lerv mi¡u¡es.
J-ook at u\e compass and sec if vou are sriLl facing the desired direction of
traçcl. \\"len \:r-)u âre sute that vou he\-e found r-our orieota¡oo then
proceed with rhe drve plan.

There s'ill be tìmes s-hen there is a big rock or other oì:jecr in vour
di¡ection of travel, depending on Lhe size of the object or rhe panicular

THË COMPASS
situatron, r ou n.right be able to iust go oter ìr. Hot,er er, there arc dme
r¡'hen that rçon't be an optron. In rhis case r.ou makc a nuletv*-de!¡ee turn
and go in that direcuon undl .rou ir¿r'ciecl thc len$h of dre obiecr. Then
¡ake a¡oùe¡ oì¡cn detr¡cc tu¡n and sri'im thc s'jdtÌr oi thc object. Then
make one more nineñ- degtee turn until r ou come back to ùe same hne oi
clirection.



IHE COI!1 PASS DIVE PÂ-TTERNS

ep #Vi st ç fld*v{ç*Ë€** tÊ

$ä{Égë$

Tlsìnking.,on knau' tt, protìug¡,at sbon, ìt.

Dive P atterf].s,,..,,."r,,i rc,¡ a.'arien ¡¡r

¡easons. Às mentìoned earLier, dir-ing patrcns can l¡e uscd to h¡ci losr
oirjects as u'eLl as assist a rec¡cational <ìir,er in acl c.. o conplete iur. dÌre
outrngs.

SQLIÀRF, You can perform tlis easl dir,e patre.úr. Tiìi-ç is bccause

1ou are using rigl-Lt angles (90 cies¡€e anglcs)- ,'\ nrht an-gle can be

preformed sithout the use of a compass, although lou s-ììl i.ìnd u.:n.!: .r

compass t'or.rld be far r-¡-rore accu¡ate . L se kjcks cr-cles or a¡m spans 'r()

uack the distance lou have trateled in cach lengtl.r.



DIVE PA-TTEANS
So, tq'this. Go tì-tirq, kick ctcies usìrg the corrtpass set at a nordte¡o

predetermned readìng or io this case 0 degrees. ..\t rhe thiructh oclc, rou,ll
nun left and take a readng of 90 degees from the original heading. r r:ur
cornpass sdl be set to 90 degrecs rr.esr_ ifhim, mo¡e Ãcles, and anotìrer
ieft. takrrE a reading 90 degrees ¡o the sourh (180 degrees). Âfter anorher
¡him,crcles. an addiaonal left and reading 90 degràes to the east (210
degrees), and a finai thir cvcÌcs shouid putic nar-igar.,r beck ro h,. poir.rr
of origin.

I

TRIÄNGLE, this is not vour iikell choice of dir-e panerns, a-. u is
onÌ,r' uscd if r-our othcr patterns do not lr.o¡k fc¡r the sÌte r,ou have picÌ<ed.
Å triangular mns as follorvs: Stardng on a reading ot 120. rhe dirc. c,rcs
fifn kick clcles. Once the¡e. he takes a rcadhg of240o antJ goes tjfn.mo¡e
clcies. ¡\t the end of d.re sccond leg. ¿ ¡eacLnq of 360. end ûfn krck cr-cles
'hoLLlcl bri¡p þrm b;ck r., his poirr ol^ngrr.

O¡VE PATTEBNS
point and don't l.ant to take the Jong rvas. Eithet I'ou'Ll plot loui cou¡se bT

a map rou sau, preriouslv o¡ br surface obsenaúons. \.ou have to knorr

v-hat u'av \ou \1a¡t to l.read. Before çou descend, set rour bezel to ùle
appropriate cou¡se. Descend facj¡g the di¡ec-ion rou s,ant to t¡ar.el. ft is

eas¡., but ¡ememl¡er that on rour \râ\ back ir is d-re reciprocal of ùe ongi¡al
hcadlag.

OUT ,\\D BÅCI{, This is the easicst a¡d somerimcs the mosr
plactical patern to drve. ftis is used u.hen \-oLL \r:ant to eet to a specilic



D¡VE PLANNING
and ha\-e been picked over b\-pre\ìous explorcrs. E¡¡en ii the ribs are all
that arc left of a ship; ùe diwe can stilì be exàr,.rg and enjolable.

A¡úfact las's must be considered shen removirg an objeci from a ship.
Certain states demand that an object nor be remo;d rf it is attachecl ro a
vessel, and anr,thing found loose on the boftom must be rcturned to the
proper âuthorities. The larvs governing a specific area shouid be cotsulted
before the dñe. Besides losing his hná, tlré di..er -a¡.aiso face re penrLÌn,
of¿ tnc.¡d confiscarjon olhJs equìpmenr.

Rcgardless of the las,s of the area, the diver should poncìer oo one
point: If he takes an object, lesallv or iÌlegalli-, v,hat rçiü be left for furure
generarions to see? \\.hen he removes someth.ing, he ìs clen,r,¡¡g others rhe
pleasure of explorarion and discor en . If e¡ch ch-' er tooL one oËj"ct from a
l'reck, s'hether it u'as a spike or rhe ship's clock, rhere u,odd úe [ttle lelt
for others t3 

1njo1,. 
ifhe thought of diviqg on a shìp, regardless ofdre cargo

content and destinadon, can be considered a risit to a histoncal vessel, f¡or¡
a time s'hen its suppJies s'ere necessalT to maj¡tarn the muúnr, thar shaped

" ¡an of the ¡,sr.

NAVIGATION IN LOW VISIBILITY
fur'er chrírg produces aLmost a zero rjsibrliç situadon because thc lÌou

uf tìre u-¿ter c¿¡¡ies srl. debns. ancì ¡oìJutìon aloåg lìLh ir.

. 
.fueas that have run offs produced br-raut l¡Lì har e ¿ r-en poor lìeld of

rision. l{earr u'ar-e action, ride changes and strong tinds ali Ëon¡ribute ro
sti¡ -ùe bonom. usuaìlv composed oi erther .jlt or 

-..¿ncl, 
¿nd cut dos.n the

cijr cr. ferccp¡biün. Srrong ur.rds blourng our ro \ca uill ¡ush surr-cr
Þ'eter a\\'av from shore, and colde¡ s-ete¡ from the bc¡ttom r,,ill rcplace it.
ïnis u'atcr c.vcle is ca.lled upu,eJlhg, and brings s,uh it plankton. \\hen the
plaoJ<ton blooms as a ¡esult of sunlight, thèr.e uil úe a rapid decli¡c in
tisibiìin.

D¡VE PLANNING
Regardiess of the reason for ooor vislbr_li¡,, ii there rs \:âter presentr

divers q'ill enter it. l{anl times u,ater rridr hmited i.isibüin is aÌl rhar is
availablc, so certain equipmenr mu.r bc rcaclcd 

"nd 
p..c"r',c.,.,. shoulcl be

taken to make the dlre a safe one.

The comÞass is of the utmost imporrance in limued r-ìsìbrlir1. diving
Point ro por,rt navigation is impossible, sìnce the narigator can onh'see
abou¡ six feet o¡ less in fron¡ c¡f ili¡n. The eorirc dive l:as to be plottcd from
tl.ie surface, so readings must bc taken on as man\ rcterences as po-.sible
and notcd on an undcnvate¡ sla¡e boa¡d. Idcalir', the diler should l.rar-c prior
expericnce in the area unde¡ bcttc¡ condirions, bui tlììs rxâ\.no¡ ahv¿r.s be
the câse.

Currcnts and/or surse should be takcn inro consìcleration and
compcnsation should be made. If divine in a rir-er oÍ swft current, a lìne
mal be neccssan- not r¡nlr fo¡ safeo-, but fo¡ use as a ¡ele¡ence to avoìd
vcrtigo rvhen the diver cannor rell up fri:m clorvn. Even if the dìr er cloes
I-rar-e a line, hjs o¡ientaùcin mal be thros.n ofl lf tire nar igator tries to fincl
out u'he¡e "up" is b) the d.ischarçd bubbÌes f¡om Ìris cxhausr. a srr-iiTr.
mo\ng cufieût maY pull the bubbies a\-ar-from i}n.r at a hLtrizontal anele
before er.entualÌv u'orking their rr'at to rhe surface. Å small amouat c¡f r¡.ate¡
in the mask r'¡.'ill alu'açs seftle at the bottom, gring the diter a consrânt
reminde¡ of u'here the surface is locatcd regardless of hìs ssìmmrng
positìon.

\\.hen clivine in los' visibilin'the¡e a¡e feu'e¡ ¡efcrences to guide rour
nar.igation. Remembcr the tecl.rni<1ue for drc proper use oi a compass and
vou r',¡ll har.e no problerns in iorv r.isibiliq-. I-se the ¡eferences that r.ou do
har e. In most casesJ \.ou can sulÌ make out ripple marks on the bont.,m in
the sand. Donk forget to r.iotjce reierences befo¡e lou go on lour dir.e.
Lor¡k at the kcìp to see the clirection c>f thc current

O¡he¡ basic preccs of equipmenr the dir cr norr¡allv ca¡ncs become
more ìmportant rn poor r'ìsibiLin-. The underrr.ater pre ssure gauge monitors
the narigator's rematniÍìq air suppll. Subconsciouslv the dìr'er's anicn js

ìnrensited s.ith a ¡es¡ricted r'ìer',, and his ratc of consumption r',.iÌl inc¡ease.
The d¡'er must remember to lr¡ok at the qauge occasionaììv, if it is gorng to
clo hjm anl good. Å knife r¡-idr a good serrared eclge ìs aiso necessan.fo¡
pning, proddrng, cutting, and for being a general, alÌ a¡ound tool.



APPLY¡NG NÀVTGATIONAL SKILLS

Ap#y¡ng NcvFgmfÉmm*t

Skiãës

Knu ìtg u,htre,;,ou are, doe-rn'f aht:E -r ,gøntnQ,i,01'l/
be ahle to.lì.nd-yoz utg batk.

Search PatterfLs 
^." 

rererencecÌo, rerc¡,ccÌ

to r¡-hen drscussin.q search and recoven. Sea¡ch ancl rccor.en is a ven
usetul skrU r.,r ircquenr ,cL.b¡ dircrr. fi,r ;ì . srrn¡le f¿il ,hrr ,r , ,rt 

1.,,i11r 
,,¡

anothel someone else or vou lr¡urseli s-ell ineritabh. lose some ite¡¡r t hilc
boating and/o¡ dìring. Bor' ìr -sure ri or d I¡e ¡jce to t.jnd such josl rrcms.
Srud_v the fol.lou'ing search pattems, ancl nrar be, \\ùcû ilte Lrnthi¡rkrrbic
accutse it rvoli't l¡ecome a unFo¡unate lcts-. .

U PÀTTERNS a¡e qood fo¡ calm rvate¡ ancl i.lar rcrrain. 'l-her are fai¡lr.
simple to use and don't require rope-. or s'cì.qhts. To l¡c slrcce -csful i or¡
must use \:our compass to make straìghr lines.

¡l ¡+ r>

Þb'
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Proccdure

Yc¡u s¡a¡t br prcking a corner of ¡he sca¡ch a¡ea to start in. you ss,rm
in a straight iinc ro ¡he othcr side of the scarch area. Then make a ninen-
degree rurn. The length thar J,ou so on this st¡etch depends on the rr ¿ter
condidons. Then lou make anothcr ninen.degee rurn rerurning to the
origrnaÌ side \-ou srated f¡om. The patrern ,cpeâcs irself unul r-ou find rhc
obiect.

EXPANDING SQU;\RE, is for medium objects in rough te¡rain. Tllis
is made for a small search areâ. The premise of rhis pattãrn js based on
nincn degrcc rurn: aU i¡ d¡e samr direc¡on

^ 
-: ).

'¡;- -¡t 
^t_ .

.<- ç<<:. - VY

5.2 ExÞaDdì'p Souare

P¡clcedure

Stan at a central poÌnt. Sv'im a couple of hck o,cles and rhen make a
ninetl, degree tum. Next suim about double tLrat distance and make
anod.rer runen -degree turn in the same direcflon as the last. you repeat this
process of going a bit fanhe¡ on the lengths and make ninen, -dcgree rurns.
Remembe¡ that these squares should be tiqhr rogcther and rhar r.áu s.anr to
or,er lap some distance.

Å CIRCLILÀR pancrn is rhe best to use in los, r'isil¡ili¡-, hean, curren¡,
and s'hen dte ter¡an is flal The gcar rou u'ìll neecl are rooe, teight
(nr;enn' fir-e pounds), buov, and a rveight for the buov.

NAVIGÀ-TIONAL SKILLS

Procedure

Scr the weìght at the 'ouor. ro begin the sca¡ch. Thc dive ¡eam then
submerges to thc s'eicht, and fastens one end of rhe guidcilnc ro the u,eighr
Then one diver swir¡s to rhe cnd rhe suideline. Tlns clistance shouÌd be pre
determined and the length of the lne should be restricred to the outer
perimerer of the sea¡ch area. The orlìe¡ diçer should i¡e at rhe center of the
rveith¡. Using rhe Line as a gurde, the diter sl,rms ìn a circle searcbing as he
proceeds. L-pon completirrg thìs circle, the dir.e¡ l:r' the s'eight movcs ¡he orher
dir.er inr¡,ard, and he proceeds ro make anothe¡ circular suìm, slighrh,
overlapping rhe area preuousl-i' searched. Ths procedure conrinucs unril the
circling dìver has lr.o¡ked his rr-ar-back to ¡he base t-eìght. .\r tiìs poinr, thc
dir.e team molies the trase s'eighr ro rhe adjacenr area lo bc searcheà, pìacing
the \\,eight so thar the ner. area u.ill overlap the prer ious search area. The
search team then repeats the origrnal procedure.

Thcrc a¡c several r-anations ¡o rhis basic search method. \lanr,teains, tor
crtmplc.prctcrr.rsr¡rr rl^crr .c¡rch at ¡hc h¡.e u el:hl ¡,rd rrork ^.'. .\. lnn¡a"
the dir e¡ on tbe ourside keeps thc exccss line coilcd in hls hand. eithe¡ r,.,al s.rll
u'ork.

JACK STÅY IIETHOD. This merhod rs good if r.ou hare a long
dìstance to cove¡. Åll -r'ou need is fiin tce¡ of rope and nvo fiiìeen pound
rveights.

5.1 Íack stav ntcthod

P¡ocedure

Place a line on rhe borrom, r'.'irh a fifteen pound u,eieht. Then puli rhe
e\cess rope abour fifn'feer f¡orn tl:e original u,eicht. Then go five fect over
to the left or the nght and anchor that end of the ropc u,ith another fìfreen-
pound s'eiglrt. N-orr' one dìr.er goes back along the ¡ope to rhe original



NAV¡GAIìONAL SKILLS

anchor, Thâr clìve¡ dren slìdes the rveight or-er to rhe rìghr or rhe ìeit fi\.e
fèer Repeat tlLis proccss until the object js found.

FldI-F \IOON SE,\RCl-l is done f¡om a sea u.all o¡ l¡om the shore.
Other than lour regular buddr.dl.ing tlith t.ou u,ill nced someone c,n the
surface as a safen'divcr. Too perform ¡his cor¡ecth r,ou need a rope oi
about a.hLrnd¡ed- metefs long À,1 , -jni-,l- .,f nu,.rrn, -fìr,c pounds to
u-eìght the rope dos-n.

PROCEDURE 5.5 H.rmoo, scz¡ch

Attach the rveight to rhe [ne. This linc is to ]re use fo¡ surface conract.
Place rhe u'eight in a prìme spot so the search can begin. The dir.e tcam
takes the rope and enters fifr\ to sevenn.feer from the piìme spot. The dive
team sterts at dte end of the rope $,orking their \\,av back to shc¡re in semi
crcles. r\s ther, come opposìte rr: rhe site of thc starting pr:int, the dìr-e¡ on
shore pulls the rope ìn iust enough to sLichtlr. overlap the last semicircle.

Triangulation

This is a good technìque ro use if lou'r.e tbund an object under s,ater and
lou $rant to find the objccr again_ \Xhen lou fied an object under\rarerJ \.ou
surface straìght up irom the object. Once tou r-each thc surface, r.ou fìnd
mo 

9þjects, 
on shore to align routself uìth. The aligrLment of rhe objects

shouid be about ninefi-degtees from cach other.

v
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Pick a distinct part of the oblecrs. Ån example s'ouid Ì>e a light poie or a

telephone poie. 'Iakc compass headìnqs off thc obiects aocj rr.lite rhcm
doq'n on an undcm-ater slare ii rr¡n ha¡ e one. Not¡ cjeterinine the disrance
from thc unde¡ r¡'ater objccr to shr.rrc. The l¡csi t-at. ¡o c]o this is ì¡r.making
¡ ri¡ncd.urt.c, .rrim I'ack to.nutC. c,,r:r ll- r,..r¡ llck cr.le.. \l.r¡c,ure
l'hen l ou get to shore ¡o r¡.riÍe louL timc and lick c., cics rrion¡aion on a
hrc. ) ',u c/'l rr.rnslcr rlli. r , r',,¡r'le.l'-,,l . r, r.


