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INTRODUCTION

1. The purpose of this report is to examine the nature and extent
of littoral drift of shore sediments in the neighbourhood of the Mersey
entrance at Devonports It deals mainly with work cerried out along the
coast from the Don Heads in the west to Narthdoun!.nthoouthtﬁuhu
been made of the results of previous reconnaissance work along the Bass
Strait coast as a whols. In eddition some small attention was paid to
the question of movement of gediments in to and out of the Mersey estuary,
transverse to the littoral drift directions.

2. lNo wave records are avallable at Devonport but conclusions on
the wave climate can be reached by deduction and from local information.
Observations elsewhere indicate that mich more long swell enters Bass
Strait from the west than from the easte This is because mich more
gwell in these latitudes is genorated from the west and Bass Stralt is mare
open to westerly than easterly swell. The nature of this swell is depicted
in Figure 1 which 18 a refraction diagram computed for southwesterly
oceanic swell of 14 seconds period entering Bass Straite Experience has
shown that these are by far the most important waves around the Tasmanian
coast. The dlegram shows that Devonport is comperatively sheltered from
this swell although it gives big waves on the Victorian coast., Around
Dovonport it provides the small,fins weather waves which can be regarded
as "background® to the local wind waves, Local wind waves can best be-
assessed from the wind records for Low Head which is tho nearest appropriate
recording station to Devonporte These show that winds from NW and NNV ere
mach the most important onshore winds, whereas those from N round to NE arve
relatively nca:;'ca. This applies to gale .fom. winds as well as to those
of lower wioaity. It is clear therefore that storm waves and smaller wind
waves coms overvhelmingly from the northwest. Flgure 2 shows a refraction
disgram for storm waves of 7 seconds period emanating from the NW which ia
also the direstion of greatest fetch. Both swell waves and storm waves

" can therefore be deduced to epproach Devenport most commonly from the

northwest and this accords with local information. It should be noted
however that swell is much refracted and storm waves are scarce so that
the coast at Devonport is a relatively sheltered orne,
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3¢ Tidal currents sot wostward along the Bags Stralt coast on
the flood and eastward on the ebb, but at Devonport they set more or less
transversely in and out of the Mersey entrance, Maximum welocities aré
about 1} knotse The tide is semidiurnal with a range of about 10 £t at
springs and 6£t et neaps, S o

| THE PRE-DEVELOPMENT INIST

4e The condition of the Mersey entrance before the beginnings of
port development provides a useful guide to the natural procssses which
ere still operating, The Stanley chart of 188, shous this condition
quite clearly and the main charascteristics of the entrance at this time
ere indicated in Figuwe 3. Two major processes are discernible. The
first 1s that of bar construstion by waves which was tending to butld &
barrier along the line indicated in the figure., Stanley's chert shows a
maximumn dapth of a little under 6t at lou water springs but this depth
is known to have varied seascnally, At times the river was fordasble,
By analogy with what happens today in similar situations eround the
Tasmanian coast the bar would have been particularly shallow in summer
vhen storm waves were scarce and the Mersey flow reducedj particularly
deep in winter when big waves were more common and flood conditions occwrred
in the river, The bar indicated by Stanley's chart shows no eidence
of having been bullt in a longshore direction under the influence of
littoral drift. Its position and shape suggest strongly that it was built
by sand pushed up from seaward parallel to the wave crests..

5¢ The Qeomdmjorproceaadedmihlakmthemmu that

of ebb and flood channel construction by tidal streams, On Figure 3 a

hindcast of the main ebb and flood trajectories has been mede, using the
evidence of submarine contours drawn from the chart, The main flood and

ebb trajoctories indicated coincide largely with those indicated by

arrows on the Stanley chart and are not very different from those experienced
todaye. However in 1884 it appears that additional flood stream directions

.were importart &b oertaln stages of the tide and these are indlosted by

broken lines in Figure 3, From the point of view of this repcrt the

most aignirioan;b is that from tho northeast acrosa the line of the present
ﬁ-ainingvm. annldhmbm‘espocldlyinpﬁmntmthoum of
high watere-
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6. In 282 thon the entrance can be explainsd in terms of the sea
tending to build a bar in fine weatherj the flood tide tending to bring

material across this bar along the directions indicated on Figure 3 and
the ebb tide and Mersey run off tending to move material out along
different but roughly parallel routess The most important results of
subsoquent development works have been (1) to concentrate the flood tide

stream and in particular to mevent it crossing the line of the existing

tralning wall, thus reducing the amount of material being csrried into the
main river channol by the flood and (2) to inhibit ber building by
concentrating the effect of tho tidal streams and by dredging.

7« One other feature of the 1884 chart deserves special mention, The

chert ghows that low water merk in 1884 was very little different from

that of today and that the projecting area of sand and sh:l.-nglgeut. of the
rimmouthmbynomeammonyarosultorthotrumgw.‘ In fact
the training wall was built upon it,. Th.uiatenugtthiamjoction.
subsequently utﬂiaa'd’bythevm, wes undoubtedly related to the location
of the "breakers® marked on the 1884 chart further to seaward (see Figure 3).
ihere appoars to have been a ghoal area of golid rock in this vieinity

which gheltered the coast immediately to southward and encouraged
deposition of sand flats to take places

OFFSHORE BOTTOM CQIDITIONS

8e Figure 4 shows the nature of the adjacent floor of Bass Stralt
as far as can be ddtermined from soundings. Tho map was constructed from
the unpublished worklng charts of recent Australien Navy surveys. It
covers the zons from about 2 or 3 miles out to about 15 miles outs 4s will
be seen, the major part of the bottom in this area is covered by sand but
running northward from Port Sorell there .18 a band of mud averaging about
5 miles wide. I do not know the nature and origin of this but I shall refer
to 1t ageln later, '

9. DBottom conditions inshore of thiz zone are indicated in Figure 5;
which has been constructed in the main from serlal photographs, It will bs
seen that within about ¥ mile of tho coast the greater proportion of the sea
floor arcund Devonport is composed of solid rock, Much the greater
proportion of this is almost certainly basalt,
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10, The gand at Coles Boach hes only a tenuocus contl.gl.ti:ty with
that off Laycocks Beach and neither the Bluff Beach nor East Beach eve
extensively connected with sand deposits to seazward, Pardoe Beach is
separated from the nearest sand to the west by almost 1} miles. Outside

this gzone however, beyond the 3 fathom contour where air photo interpretation

cannot be carrled out, sand appears to be continucus from west of the
Bluff to the dredged section of the Mersey. Sampling arranged by the
Board's Chief Engineer shows that a sandy bottom occurs within 50 £t of the
Bluff opposite the lighthouse, The areas shown on the map as w\m'od

by psbbles are almost onurolyu:mwlginbyrock. This can clearly be seen
in meny places and 1% appear's thab the culy oosticns whiere pebbles osn
congregate are either whore they have been pi.led'j.nto a rampart noar high
water mark or wvhere they have been trapped by irregular rocky surfaces at
lover levels. We can say then thut; at less than 3 fathoms below low water
springs, rock is dominant and pand is patchy and isolated in distribution.
At more than 3 fathoms, gand is probably more or less contimucus although
further sampling would be desirable to confirm this.

1l. The only impcrtant break in tie offshore rock platform is that
atthenouthort.hel\!aa-soyalong\huhdredgmgtahs place, This is
caused by the Mersgey River having cut downward to a lower base level in
the later stagoes of t.ho Pleistocens vwhen gea level was at least 300 feet
lover than it 1s today., This Pleistocens channel was subsequently filled
wvith sand and it is being re-excavated by mresent day dredging. Away

from the line of present day dredging, sand is likely to form only
a relatively ghallow vencer over the rock platform base.

CHARACTER AND CRIGIN OF SAND

12, Sand pamples were taken from the beaches and further sampling
vas arranged by the Board's Chief Engineer off the Bluff and in the
dredged channsl, The location of these is shown in Figure 6, In addition
samples were taken from inter-tidal banks off the proposed Berth no 6
and near Quoiba, Preliminary lahargm_ry exanination of these indicates
that the send has three main consuﬁtaut- = (a) shell, (b) basalt and
minerals derived from basalt, (¢) quartz. The first two shich are generally
anguhrm_dm'ivodlocullyﬁmthebmakupofwm shells and the
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attrition of tho basalt rock pletforms. At different localitles thoy E
can be identified 1n every stage of evolution from whole ghells and ;
] largs basalt particles down to fine sand, The quarts fractlon on the
! other hand must have a much longer history, Crains ave generally subwanguler
to sub=-rounded and it is impossible to assign them to any particuler origin.

They may have come down the rivers, been brought in firom the floar of
Bags Stralt or been produced by erosion of quarts bearing rocks along the
present coaste The first two souwrces are more likely than the third. :
13. To the west of the Bluff tho sand a% Coles Beach and Laycocks
Beach ig particularly shelly, comprising between 30 gnd 40 per cent of
shell, Off the end of the Bluff and at BIuff Beach and East Deach the _
shell content dropa to about 20 per cent bub rises again on Pardoe Beach ;_
to betwoen 30 and 50 per cent, This pattern is in fact repeated at other ;
: locations along the Bass Stralt coast = at Wynyard, at Ulverstons and
' Turners Benchand:lnf:mBay. In each case the shell content decreases
q nearthomouthornlargerimandisaresnltoitt;sroraradmed
molluscan fauna at this point or the introduction of larger amounts of quartz.
It is notewcrthy however that the shell content of sand taken from the
dredged channel (25«35 per cent) is significantly higher than that of the
beaches on either side., A possible reason for this is suggested later 4

i
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(para 38).
: 14. The basalt content of the sand is small throughout and does not
3 appear to show any elearly discernible pattern, There is some evidence
i of an increase away from the river which parallels the variation in shell
pattern but the figures obtained are not statistically significante
15 A significant part of the sand arocund Devonport and concelvably
all of it could therefore have been produced locally, There is a suggestion
in the incresse in shell content and possibls increase in basalt content
away from the river that the river may be a significant gource of the quarts ;
fraction, I have no proof of this as yot but similer circunstances in
other parts of the world are normally interpreted in this way. Samples
taken from within the river showed a heavy preponderance of quarts with
decreasing sholl landvard, The semple from Quolba is almost pure quarts.
16, There may be some seasonal changss in the shell content on the :
beachess Semles teken from the Bluff Beach end also from East Beach after |
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a perdod of rough weather which had produced cut on these beaches

_ehowd a slgnificantly reduced shell content, This suggests that stormy

onghora weather may result in a selective removal of beach shell secward,

CHARACTAR AND ORIGIN OF PEBBLES

17« The coast from Ulverstone to Point Sorell contains far more
pebbleg than any other comparable soguon of the Tasmanian coaste They
are of two main kinds, Ons group is composed of basalt pebbles, anguler
to subangular in form and cloarly quarried by the sca from the local rock
platforms, The other is composed of well rounded pebbles of quartszite
and other, mainly metamorphic, rocks which have almost certainly been
brought down by the Forth and Mersey Rivers at a time or times when they
carried meltwater from large glaclers occupying their headwaterse Similer
pebles cen be found in the up-river terraces of both the Forth and Hersey
and they are seen for instance where the Mersey enters its upper estuary
at latrobe., These old pebbles brought doun at a time of low sea level
have subseguently been concentrated by the sea mainly near high water
mark on the coast around the mouths of the Mersey and Foerth.

18, The basall pebbles are being produced todey but they are also
being destroyed since they are not very néiatant end breask up relatively
rapidly, Since their rate of preduction probably roughly equals their
rate of destruction theiyr total numbers remain about the same, What I
shall cell for comvenlence the quartsite pebbles are not being produced today,
but their rate of destruction is very slow since they are exiremely resistant
to attrition, Thelr total mmbers therefore also remain sbout the same,
except where they are being removed by human action, The volume of
quartzite pebbles is much greater than the volume of basalt pebbless

DIRECTION OF LONGSHCRE SAND MOVEMENT

19, The Bell Report of 1899“stated that "There is no evidence of
sand c¢oming from the westward, S1lting comes from the eastward," The
Kesle Report of 1911 suggested that sand and shingle travelled from the’
t.'éat.. The Adams Report (1936) pOin‘;ad cm:t that these two statements were
not necessarily in contradiction since the eastern training wall had been
built between 1899 and 1911 and "the only direction from which sand and
shingle could come when lr, Keole reported was from the weat." The Adams

-
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Repard concluded that ™littoral currents are subject to considerehle \

changes at times, sometimes eastwards and sometimos westwards." The »

Tydeman Report (1964) gonerally supported this conclusion, My owm
conclugion is that net littoral drift is very small but that vhat exists
is from west to easts Although there may have been short periocd reversals,
I think it highly unlikely that there has ever been any time whon any
significant drift ocowrred from the east. My ressons for this éanclmion
are given below, - '

20, In the first plece, theory suggests that movement ought to be
from west to east, Movement of material coastwise is carried out by
three agencies which are listed below in what is usually considored their
order of importance es conveyors of sand,
Ao Mﬂ& by waves inmpinging obliquely on beaches. This must
be of very minor importance around Devonport because of the prevalonce
of rock and pebble at high water mark and the lack of contimuity in the
beaches. Where it does occur it should be dominantly from west to east
because of the overwhelming prevalence of waves from this direction,
B. Longshore curpents generated within the bresker zona again by obliquely
impinging waves. In general, swell waves are mors effective than big
storm waves and the optimum engle of approach is thought to be about 40
to 50 degrees, Such currents aré thought to be partloularly effective
especially where oonw beach drifting is impossible, Agaln because
of the overwholming prevalence of westerly swell they should operate from
vest to east arcund Dovon;iort.
Ce Iidal currents produced by the ebb and flood of the tidess These tend
to be raversing and on the Bass Stralt coast run westward on the flood and
eastuward on the ebb, They tend thorefore to be self cameliing. Thoy are
generally weak on open coasts and important only in constrictions such

as in the mouths of rivers. On the open coast off Devonport it is unlikely -

that there is muchsnet movement along the coast solely as a result of
tidal current action,

21, Work carried out along the Bass Strait coast in the last few
years indlcates clearly that drift has been f¥om west to east as far back
as the geologleal » « This 1s shown by a number of things, With
the exception of those gedizents (rapped in Perkins Bay, sand hag moved to

-
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the eastern section of the coast (that 1o, east of Devonport) where it

hes piled up in 1&@3 dune sheetse The individual beaches east of the
Tamar have become orisented to face westward and a normal process of coastal
evolution is orientation of beaches towards the direction of supply of ‘
materials, Ab headlands sand is invariably plled against the western side
and there is a comparstive deficiency to the easte The investigation of

variastiona in the character of beach sands suggests that sand of a particular

type iavariably appears to cxtend castward from its source of supply and
never wostward. |

22, Suggestions of drift from the east appear to be based on two
grounds = reciprocal ehaz}gos in beaches on either side of the lorsey
entrance and the ascumilation of sand on the easiarn side of the tralning
walle The first ergument is used in the Adams Report where it 1s stated
as follows: "This conclusion appears to be confirmed by the information
given me locally that boaches east and west of the river mouth are subject
to considerable reciprocal changese That 1s to aa,y., when the beaches to

the west almost disappear the boaches to tho cast pile up and, vice versa.®

But this argument completoly ignores the possibility of seascnal movement
of sand transverge to the beach, considerabls information on which has
accumilated since 1936 when the Adamg Report was prosonteds Swell waves
(1ong, low waves) tend to move sand shoreward and to btuild up the beach,
Storm waves (short, high waves) tend to remove sand from the beach and
to spread it over the inshore bottoms A glven beach will therefore be
subject to recurrent Yeut" and "£111" with changes in the wave regime,

At Devonport for instance a gale from the northwest causes sand to be

. yemoved from Laycocks Beach and other beaches exposed in that direction
whercas strong onshore winds from the nnrtheaét cause ocut on the Bluff Deach,

Tt appears to me to be perfostly possible and move reasonable to explain
the alternate appearance and disappearance of sand on different beaches
in this way and witholt invoking any littoral drift whatsoevers

23+ That sand appears to have piled up to the east of the eastern
training wall ray also appear %o provide an aergument for drift from the
east but this argument too must be used with caution. Stanley's chard
of 1884 shct;a clearly that low waler mark at Eagl Deach was in much the
same position at that time as it is nowe In fact a comparison I made among

-
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available charts and air photographs indicated that the position of low
water mork has moved slightly shoreward rather than geaward asince 1324,
I do not think that this ccuparison is ascurate enough to be relicd on
completely but I montion it to indicate that at least there is no evidence

of progradation, However there has bteen an accumilation of surplus sand
at Zast Deach and this has been meved behind the beach by wind to form

- low dunca. I believe that, before the construction of the training wall,
this surplus sand would have been moved into the main Mergey channel on the

£1ood tide (see Fige 3 and para. 5) and I feol sure that this is what
Hapler Bell meant when he stated that silting comes from the easts DBut
I would siress that this iz not littoral drift in the sense in which we
now understand it. I think that basically what happened before the
construction of the training wall was that the prevelling northcsterly
ewell brought sand in the direction of the present East Beach. The flcod
plrean carried it into the Mersey channel from whence it was moved out by
the obb only to be brought in agein by the swoll, 4 major effect of
the training wall was to break this cyelic system and cause sand to be
trapped to the east.

2,e My investigations suggest that the bulld-up of dunes au_st of the

training wall took place comparatively rapidly and that no further accrstion

has taken place at least over the last 30 yearse Various estimates which
I have made place the total quaniity of sand in the dunes at between
50,000 and £0,000 cubic yards, which is small in relation to the mts
removed by dredginge I interpret this as msaning that, when the coast

hed prograded in guch a way that the beach fitted the prevailing wave crest,
& condition of equilibrium was achieved and this has since been maintained.

Before the erection of the training wall this equilibrium could not be
achieved because of the interference of the flood tide, If there were no
Mersey River, no tides and no t.ralnlng wall the line of East Beach would
beerbandeiwstmdalongthe iline of wave built bar® indicated in
Figure 3. It is useful to bear this in mind as something vhich the waves
are always attempting to do, even now when the Marine Board combines
with the ildes and the Mersey flow to defeat them so effectively.

25« If there hal been any significant littoral drift from the east
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cousing & bulld-up to the cast of the training well then worldewide
oxperlence suggests that there would have been corresponding aros'!.on of

the coast to the west of the training wall, Agaln a comparison of charts
with air photographs shows that erosion here (northern end of Pardoe Stroet)
has been very slight gince 1884 and has in no way been sggravated by the

“construction of the wall, The appearance of the area west of the training

wall is subgtantially the same today as it was in 1884,

26 TFigure 5 shows that the only source of sand to the east of
East Beach is at Pardoe Boach and that these locslitles are separated
by almost 1} miles of rock platform and ghingle, Very smsll patches -
of gand that are to be found in this intervening sectlon contaln coarse shell
and besalt perticles and are obvicusly being derived locally, This sand
is unlike that on East Beach but does show some reserblance to -Pm:daa
Beach pands, which are coarsor and have a higher proportion of shell
and basalt than does the East Beach sand, This suggests that if there
is any littoral drift it is eastward towerds Pardoe Beach,

27« The present condition of Pardoe Beach indicates an overwhelmingly
predominant west.to east drift. Tho quantity of sand increases steadily
in this direction and so doos the width of the inshore some occupied
by send, Pobbles heve also obvlously moved further end in greater mubers
eastuward from the western end thnntheyhmwat.wardm:ntha'eastm
ende The gmall stream which empties across the beach pert woy along is
deflected eastward and although the extent of this deflection has varied in
the past, the form of the dune barrier shows that it has nover been
deflected westward, ILocal information suggests that at times in the past
there has been more sand at the western end of the boachs This may
indicate a temporary reversal of the prevailing drift but it can also be
explained in terms of variations in trangverse cut and £111 cycles at either
end of the beach., In any event the evidence as I see 1t gives no
indication thaat sand has ever escaped westward from Pardoe Beache During
the period covered by the alr photographs (the last 20 years) there has been
nc significant chenge in gand distribution and the way in which dune sand
has plled up over hundreds of years at the eastern end of Pardoe Beach

‘ghows that west to east movement has besen prevalent for a very long period

of tima, Th'f sand on Pardoe Beach is very similar to that of Northdown
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Beash further east but this gand differs very merkedly from that around
Port Sorell and on Baker's Beachs For this and othor reasons it is
very unlikely that send finds its woy on to Nerthdown and Pardoo Beaches
from further easte The md gons (Figure 4) extending scaward from Point
Sorell also suggests little movement at depth past this point, Whatever
else may be said therefore, there appears to be a consideradle 1limit to
gand gupply from the east.

RATE (F LONGSHORE SAND MOVEMERT

224 In summary then all the evidence which I have collected within
the Devonport area and on the Bass Stralt cosst as o whole points to a
prevalence of 1ittoral drift from the weste There nay be occasional
eignificant roversals but I have not seen undlgputable evidence of them,
Howover, having sald this, it is nececsary to emphasise my conclusion
that the emount of this drift in terms of gediment movement is very small,
The prevelling swell which is the main ésuse of beach drifting and
longshore currents is relatively weak on the Tasmanian side of Bass Straits
Cn the Vietorian side, for instance at Portland and Apollo Bay, it is
mich move powerful and movement of sodiment is much more extensive.

Figure 1 {llustrates how the 1mp9rtant. southvasterly ocean swell is
weakened on the Tasmanian ncrth coast, There are importent theoretical
roasons therefore why the amount of longshore sediment movement should be
gmall, I give below some reagons for believing that this is in fact the
e2s0.

29, Figure 5 shows that the beaches around Devompert almost qualify
as pockot beachess That is £ say they are almost cut off from comtimiity
with othor sand bodiea-by areas of rock and pobble, Ag stated earlier,
beach drifting is therefore minimal, It is further inhibited by the
widespread presonce of pebbles near high water mark, These zre very
effective in preventing sand from moving in the inter-tidal zone and their
presence ig therefore to be encouraged./

30, The asbundance of rock at less than 3 fethons low water depth
sugsests that movenment of sand by longshore currents and tidal currents is
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elso very limited since, except in the unlikely event of sand being

carried for hundreds of feet in suspension, it would tend to be trapped

by the rough surfaces I examined such rock surfaces as are exposed at

low water springs and could see no evidence of gand so trapped or in any
way in {ransite It is gencral experience that, where there is considersble
litteral drift of -‘sand, offehore rock surfaces are limited, The very
extent of rock off the Devonport coastline in 1tgelf suggests limited
drift,.

31, If much longchore movement of sand took place it might be
expected that the pattcrn of contact between sand and rock would change
periodically, Sand would invade the rock surfaces in places and by?
removed from thom in others. With this in mind I have examined cavefully
the air photographs for 1945, 1953 end'1963. I cannot £ind any change in
the pattorn of sand and rock distribution between any of these throe
yoarss To my mind this is a very poverful piece of evidence pointing to
the limited nature of litioral drift,

32, Tt hos beon pointed out, for example in the Adars Repart (1936),
that comparison of the Admirelty Charts of 1908 and 1934 shows that the
inshore submarine contours have not changeds In my view this is mainly
a reflection of the extensiveness of the rock bottom and cannot be used
as cvidence of little drift,

33+ The obgerved dimimution in shell content of sand cn elther side
of the rivor and the possitle dimimition in basalt content suggests either
that Littoral drift 15 too weak to produce greater uniformity or that there
is an excessively large output of quartz from the river, The first
explenation is more likely,

34« The conclusion expressed in psra. 4 may be repsated, that the
original Mergoy ber as illustrated in the 1884 chart shows no evidence of
having been formed by littoral drift. It 1s characteristic of those bullt
parallel to waye crosis.

35. The degree of sorting and grading of sand on the beaches 1s
congenant with there being little longshors movement. Samples taken from
all beaches except Pardoe Beach showed good sorting and also good grading
with particle sisze increasing from the more sheltered part of the beach
towards the more exposed parte In my experience this is good evidence for
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ninimm longshore movenent, for, where there is sirong drift, both sorting
and grading tend to bo poore The Pardoe Beach samples, particularly
that from tha eastern end showed distinetly poorer seriing and did not seem
well graded, bub since I took only three samples along this extensive
beach the results may not be significant, Rurther sanpling of Pardoe
Beach would be valusble as indicating vhether or not there is more
tendency to movement back and forwerd along the shore here.

36, It is worth drawving attention again here to the Polnt Sorell
md gons (Figure 4, parae 8)e Very little if anything is known of
movements at depth in Bass Stralt but the presence of this mud zone
does suggest that there 1s not much sand passing across it.

37« In conclusion ons may cite the oplnion of virtually all
modern sutherities that littoral drift deereases rapldly seawerd from
high wator mark, It is beceuse the processes cepable of giving rise
to drift in the intartidal and bresker gone are ©o relatively ineffective
matthemmtotalufdrmmthemmaim&appearatobe
small.

mnsmsz' SAND MOVEMENT

38, Movement of sand may teoke plece ab right angles to the shore
as well as parallel to it, As indleated previcusly our knowledge of
these transverse movements has increased considerably in the last twenty
years or so and therofore reports on conditions at Devenport made before
that time pay little attention to it, In oy oplnion transverse movement
of sediments (in and out) are of much more importance in comnection
with the Mersey entrance than are longshore movements (east and west).

39, The phenomenon of "eut" and "F111¥ yhereby veriations in
wave attack ceuse transverse movement on beaches has already been
montioned (peras 22)e In addition there has coms increasing evidence from
goms regions (other parts of Tasmania, Victoria, New South Wales,
cast coast of US.he and the Gulf of Mexico, west coast of Frence) that
long swell waves may move materlal ghoreward from rether greater depths,
The exact depths are not knoum but are probably related to the length of
the operative waves, Thils onshore _"craep" may be especlally imperiant
in supplying sediments to beaches which are exposed to big swell of

" long wave length and vhere littoral drift is negligibls or non-existent.

et At s
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-If such & movement oocurs ab Dovonport 1t will be of small extent

becouse of the genéa-al wakﬁaas_af the swell, but what does exist will be

almost entirely from a vorthvestorly direction, In Mgure 7 the

wave artﬁogénala {1inos drawn ab richt angles to the wave creste) will

 indicate the divections along which swell 1s Aikely to move material
“ghorewards Over a long poried of time an equilibrium slope will

probably be attained so that such onshore arecp 1s very smll or ia
oven eliminatad, but if excess nateriel is introduced at any tius

(for instance by longshore drift, by river deposition at times of £1o08
or by the dumping of drodgings) such excess material is almost aertain to

uhnrewer& in tha édirection of thn wave orthogonals. Conversely if a

daﬁcimcr of material is oroated (for instance by drift awoy or by

dradging) then onshore cresp will tend to £111 the doyression thus created.
04 Thié suggostes that Went of sand by swell from the northwest

may be impo'rta'znt‘in the partial rafilling of the outer pmrt of the

dredged channel st Devonparte Pigure 5 shows that it 1s posstble and

oven likely that the approach fyon this d.!.raution wmﬂ.d bs over & sand

bottoms It uonm be of valua if botiom G&Epling wag carried out in

this epparently cruclal ares nwthmst of the limit of dredging,

41, A» stated provicusly (para 13) sand saumples from the bottom
of the dredged channel ehow a consistently larger shell content than
thone of edjoining boaches and fron off the Bluff, The six gamples
showed that the sand being moved into the channel contained fram 24 to 34
par cont of sholl, Although t.ha wark done 1s nod ccnai:miw, 1t does
suggest. that thore may bs some sclectlve ascwmnalation of shell and thia
may be contrasted with the apparent selsctive removal of rshell from the

' besches under storm conditlons which wes noted in para 16, It is not

hard to Imogine some connection between these findings bub until
further work 4s carvled out cuch & connection camnct be proved,
42+ In contrast to thelr relative inefficlency in open coastel

vaters tidal gurronts becoms vary effoctive vhen they set in and out of
' the Mavsoy ontranco, Becauss of thelr different; inftisl trajectories,

differences in tha lmml at vhich they flow and in the denzity and
turbidity of their «:ansti‘buant wator the ebb end flood cwrents tend to
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follow different peths, Commonly elso ebb currents will begin to flow
bofore the ond of the flood and vice wversa, It follows that sediment

: brought in by the flood may be by-passed by the ebd which may 1itself
: be moving sediment in the reoverse direction, Tlpgure 3 shows that
in 1884 the Mersey entrance showed some development of such an ebb

R SRR

and flood chonnel systeme In succeeding yoars, river training works
have been aimed at forcing the ebb and the flood into one main channsl,
although in spite of this, thoy stlll malutain different trajcctories |
through the pord arcas I have not been able to corry out any work
waich would throw light on the efficlency of these currents as movers
of sedimont but I think it likely that a certain cmount of material
moves tirough the port in both directions, particularly seswards

43« The Bell Report suggested that marine sand was carried a éartain
i distancs up the Merssy, but the general conclusion of this and all
n‘* subsequent reparts seca to have boon that virtuslly no sedizent moves

: in the reversge direction, The assumption is that the Latrobe estuary
.; acts us a great settling basin in which rivor material is trapped.
| ile this assumption 1s slmost certeinly true in the matn, I would
i | doubt whother it is sufficiently true that it has no bearing on :
d sodimentation in the port arces In any case there geems to ba no :
* Py evidence in existence at the moment to prove the point one way or the

other, Sand which T have examined from a tidel flat in the lower

Latrobe estuary at Quolba and fyom the bar near proposed Berth 6
contained about 75 par cent quartz grains in the fine sand category
(0,125 to 0,25 mm dlameter) and so did send obtained from the Bluff
Boach end East Beashs In itself this is not significant except in so
far as 1t chows that there could be a sediment connection between the
Latrobe estuary and the sea, What may be significant, as suggested in
pert oarlier (para 15), is that this fine quartsz gand becomes very much ‘.
scarger to the west of the Bluff on Coles end Laycocks Beaches and on
Pardoe and Horﬁhdm Beaches in the east, There 1s a distinet

g —p—— T—————
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implication here that the river is the source of this fraction, bub :
_ more work would be necessary to show that this is definitely so. Similar sand
¢ appears to occur in the river bed at the toun of Latrobe but I have
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uot been able to examine this. It also makes up 40 to 60 per eent

of‘ the sand sampled fron the dredged channol but hore there is & mch
greater emount of quarts in the very fine sand and ellt grades (less

than 0,125 rm dlémater)s The only other aite where I have obtelmed

this finer materisl in sigaiflcant quantities s on the tidal flat et "

L Quoibae - No real at.‘t«inpt‘uns ma.d_é to imvestigate this question of 3
' | movement of’"-sediwt by‘.ﬁidgxl eurrents and. the recults are inconclusive.
4 Howgver they &0 po to nhow that rurther invqstigazion apposrsa very E
!j dostrables | o |

4 The third sgency which may cange transverse movement is the

river flowe In gencral this runs with the obb tldal curreat and
‘occupies the szmo channels., It will therefore reinforce thls current

o and its effects are obvicusly tied up with those discussed ebove
. =  (pavas 43)¢ Tho effeat of the Mersey flow 1s gemerally discounted
as an important factor in its own right. Hydro-aloctric Commission

E engineers have caleuwlated (Tydeman Report, page 31) ‘thats maxtrun

E t4dal £ows of up to 25,000 cusecs aould be expested in the port erea

| without any contribution from the Morseys Thoy have conoladed that

' the normel contribution of the Mersey Rivar flows to the natural
goouring veloclitles in the harbour area 12 negliglbls, A the gauging
station at Kimberley the average msan annual flow of the Yersey is

I about 1600 oussos but this decrcases to about 1000 cusecs in some
: veers and may riss to sbout 2500 gusecs in otherss At t.inﬁa of flood
L] | it may rise to 25,000-30,000 cuseos, and The Admirelty Pilots Hardbook
‘ gtatos thet efter heavy raina the cutgoing atréam at the port has beon
known to attaln & rate of 4 koots. It peems o me probsble that the
Mersey flow when added to ebb tide currents is ot .least occasionally
ﬂ importsnt 4n influencing the movement of sediments seaward, but the
oo problem 4a & very ocmplex one and I have not yet hed an opportunity to
T evaluste ibs - N |
. 45¢ Tn mumary I vopeat my comclusion that the probloms of sediment ,
: 5: movemont in the Merﬁéy entyance sre bé.sidany those of transverae F
moverent in and out of the sstunry and not those of movement slong the
eoast mstm a!xd eagtuard, Such problems are not very great in ;i
, relation to a port of the impartance of Devonpart, bub they are worth i
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invastigating further,

=y

. VORMENT OF PEBBLES

i6e The ﬁébblaa are much :Laéa mobila then the gand in noi'ma.l.
olpcumstancess They &re moved shoreward by fins weather waves and
are not cub to the same auci:.gnﬁ 88 sand by storms, In fact thoy may
be thrown up by storn veves o form a high sgtorm ridge, Such ridges
coeup particularly betveen East Deach and Pardos Boach but pobbles
oo almost evarwhere at high tide mark on the coast eround
Devomports ALl indications sve that they move sbout relstively littls
and the sans spplies to those pebbles trapped on the surface of rock
platforms and forming small she@ts sbout low water mevk, Exemination
of photographs and charts sugrests thab the Location of these pebble
sheets has rﬁﬁ:aimd more or less constant at least during the last
P10ty yoers. Hoveyer soms pokibles becoms detached from the maln body
and; when they £ind théii' way on to sand, may move about with great
rapidity. In these ai’rcumatanaes‘they are moved either up 4o high
wabor mﬁrk, where they may become more or less stable again, or into
the dredged chennsl, where they end up in the dredger, It 1s probable

slao that a sortaln muber of pebbles are still being trought in from the

£loor of Bags Strﬁit by oushore creep. Sample 285 from off the Bluff
¢onsisted of quartzi'&a pobbles and some wvere btrought up in gample 283.
My conclusion g that movement of pobbles is a nogligible problem,

FRACTICAL CONCLUSIONS

47+ Dredging of channel, Tho depth .of the ber is the result of
& balance between onghore ¢reep and bar tullding on the ong hand
and tidal and river scour on the other, In 188/ this depth was about .
624t in 1965 the undredged depth is apparently sbout 19ft. Obviously
anything which will reduce tho effectivensss of onshere ¢reep, bar -
building and tidal deposition on the one hand and increase the |
effectivenssa of tidal and river goour on the other will legson the
gmount of dredging requireds Of the material accummlating in the
dredged ohannel, at least 25-35 per cent (the shell fraction) definitely
comes from seaward, There is some evidence (parass 15, 42) that most

Er
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of the remainder comos down the river, but this is net yot proven.
- Dradgings shéﬁid be dumpod to the eaat of the Yarsoy entrance and not
‘to the wost and mever within the 7 fothom Yina,
- 4B ?i'cpoaad weatorn brcaﬂwatér. If bullt to chout 100 foet

{recomended first gtoge) the proposed braakunter should help to reduce
_ onaixcro craep into the channel, Extenoion to about 2400 would bo more

affective bub it 41z doubtful whether tho smount of the extra cost would
be justified only by the amcunt of dredging 1% would save. I doubt

pada sk ool o

* whether the first 1000 £ of the hreskwater will have sny appreciable
effect on the rate of dépusitian in tho channel ¢xcept in go far as it 1
may help to increase tidel seour. Thare should be soms silght acowmlation 3
of sand to the wost of the now breskvater but this sccumilstion will be
very alow,. - |
49 Davelomant of oastern side of snbrance., The scheme far

ultinste davelopment at the sastern slde of the entrance {present

Last Beach area) eutlined in the Tydezan Report appsars porfectly sale
" from & sedimontation point of view end _ahould enhance the effectivencss

of the_ﬁeatar:; tywakvater in MtaMg ohannel depths I would

pmdicﬁ howover that ﬁhe_ dredging of tho erea now occupled by the

eastern training vall Wil prosent aLrficulties as 4t 48 very likely

that beclrocl: will be encountored {eoa parse ¥ I would pot expoct

gand to acuuzraﬂ.a.ta %o the ea.st- of t'.ha pmpoaad ultinste eastern broeakvater.
| 50s Exploltation of pebblo resources, Theve has been considersble

_ amavat.ton and usa of quurtsite pebbles for aggragate in the Devonport _
. " distriet and 1t is :bnpo:'be.nt that the Board watches puch devolopment }
7' dlosaly. The pe‘bblas are virtua.u;r a non-renevsble resowrcs {paras 17, 18) :
and they fulfil at hast two uzsful ﬁmut!.ona as rar as the erd’s | _
activities are ccmcernad. In the {irst place they ara effoctive |
abaorbera. of us.ve snergy and halp to prevent crosion of softer materlals ﬁ '_
to landwm‘d. Thoe less aroai-_:)n there is in the Devonport srea the less ‘
-aedimﬁt i balng mroduced to énter’t{m channsl, In the second place
~ they are mpci-faﬁt inhibitors of beacﬁ di'imng éf gand, Thoir presence
ebout high water wark helps therefore to provent 1ittoral movenent of
the mere troﬁbl_usoma finer sediment, . i
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51. Development of the Latrobe estuary, If it should prove that

an gppreciasble emount of the sediment sccummlating in the dredged

channel at Devonport does come firom up-river then plans for development
of the Latrobe estuary need particularly cereful consideratica,

52¢ Turther information, Arising from the conclusions presented

in this report it seoms that the following further investigstion would

rrove profitable:

(1)

Establishmont of a wave recorder near the lorsey entrence so that

a proper quantitative record of wave period and height can be tuilt

. up, This would be of great value in planning the proposed

(11)

CELY

enginoering works around the entrance and would also serve to show
whother the asspumptions made in this report about the wave climatle
are corrects _ |
Sampling of the sea floor between the 3 and 6 fathom low water
contowrs, particularly between the Bluff and the end of the
dredged channels, This would help to check the hypothosis of

"onghore creep as a factor in ghallowing the dredged charnel, It

night elso halp to show whother tho seavard bulge in the 6 fathom
1ine represents a submarine delta of deposition off the lersey
mouth as seems possible, This too would have an obvious bearing
on sediment source, Ouch sampling would help to fix the position
of the outer edge of the rock platform which is not yet known
(Figure 5).

Probing of the intertidal region near the eastern training

wall to determine the depth of baedrock. This couid be done by
augering or by using a portable refraction selsmograrhe Augering
would probably be adequate, This will be necescary to assess the
feasibility of the ultimate east side development scheme,

(iv) More szmpling on Pardoe Deach and possibly some boach treacer

09

experimants to check the conclusions errived at regarding the
negligible chavacter of drift from eastwards

An invastigauox;x of water and sediment movement through the

port arca to try to determine more closely the extent to which
sedimentation procecds from seaward or landward., This I believe

101020 5
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40 bo the most esseniial nced of ail since en impordant pury ol ‘\
the effcet of .the propezed now works noar tho enlrance will dopand
upen the cxtent Yo which the river suppllos codiments, Iv ic alxc
relovent to 'proposals td diverd parb of tho proseat lersuy
diucharge and to roclain segidons of the Latrabao oatuorye
Maintonance of photographlc recordse Cousiderablo advantages
vas gained in tho present study from .t'no ovailavility of werviceld
alr photographs teken in 1946, 1933 and 1963, Too Boord night
keop in mind the advisabllity of ro=photographing the coast

around Dovonport and gloo the Latrcbe ostuary ot regaler intorvals

in the futuro. AR
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