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"
Tith them the Seed of Visdom did I sow,

And with my hand labour®d it to growe."

Omer Lhayyam.




The importance of airborne salt depbsition in limiting
Accacia regeneration on North Keppel island was firet proposed
Ibyy Brennan (1986). Observations of Acacia distribution and
thealth iended to support this idea. In the salt exposed areas
Acacia species were severely stgnted and displayed a phyllode
“tip necrosis. | |

Airbofne salt deposition was monitored throughout the

igrassland and forest zone. "Seedling” development and symptoms

were. recorded at = the various degrees of salt exposure. It was = .

isthown that actual salt deposition is .a product of two
imteractive exposures, topographical and biological.
"Topographical exposure being based on the proximity to the sea
~:amd the extent of natural barriers. Biological exposure
 :imvo1ves the general plant community and the degree of
sheltering it offers. Acacia “seedling” development under
"tMese parameters is Sighifiéahtly'. féduééd in  the
't@pographicallyb exposed hilltop _ sites.“Within the 1less
exposed gully site, there is little evidence of airborne salt
tdeposition restricting regeﬁeration succéss._ .

An investigation into other possible stresses was also
wmndertaken. It was shown that soil nutrients were an important
limitation to development. However socil salinity was seen to

‘be of minor importance.
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Over ha pasat hundred years the Izland has been constantly grazed

¢

onsiderablse human impact. Feral
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cently removed from the Island as a part of Natioral Parks and
Wildlife BService managesment policy. A study into the success of Acacia
regeneration currently oocurring, will give szoms indicat

impact of paszt  managemsnt decisicns. The development of future policies

may_ban&fit as a direct conseguance.
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:ibility that airborne salt depc ultlun iz controlling Acacia
regeneration on Neorth Keppel Izland was first put forward by Breannan
(1986). Although =tudies into airboerne salt deposition are rare in
Australia, «conaiderable work has been carried out in BEurcpe and America.
Airborne zalt has been shown to play a major role in the distribution
and succesz of coastal vegetation ( Boyce 1954, Edward et al 1964,
Goldsmith 1873 and Barbour 1878 ) o o L .
Initial observationz on - the Iszland tended to highlight the

poasibility of . airborne salt deposition stress. - Acacia species were

‘distributed alcong the margins of the grasslands (map three), existing
calmost exclusively on the sheltered side of +the main ridge systen.
" Those few Acacia which extend past this zone are severely stunted in
‘appearance (plate one). In the more ‘topographically sheltered gully
site - Acacias are far less restricted.  Seedling patches cccur throughout

.the grassland with no evidence of plant stunting. The Acacia community

is appears to be distributed where potantial airborne salt deposition,
would be expact to be reduced.

Acacia individuals in both the hilltop and gully grassland display

‘distinct “wind shaping® (plate two). Parsons et al (1968) concluded that

asymmetric growth was direct related chloride toxicity, created by
airborne salt depeosition, continucusly destroying the windward and

terminal apices. Flant growth is derived from the lateral apical buds
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of the branch, giving the plant itz wind swept
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Acacias occupying the grasslandsz and ecotonal aresas were also shown
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Lo have a hisgh incidence of phyllode tip necrosis studies by Parzons
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t strass. Work by
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w@ra ia appears toe be considerable field evidence to aupport ths
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comalusions put forward by Brennan (1986). However it would be naive to
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igmore the possibility of other inter:
S0il type varies dramatically over the izland, going from a looss
textbured Dblack §oil “in the grassland to a compact clay in the fors

Acaacia distribution may simply reflect differsnces in these s0il type

== S -
Fire and graszing should also be illustrated. Variation 1in firs

cheaawactsristics have Lheen ghown to significantly alter regeneration

succoess  (Floyd 13667 . “Although graszing  hag been removed from the

t
sellective grasing in he past. Plate b and 6 illustrate eroded zones
hee  gully site, possidbly created by grasing pressures. Harrington (
erported  that under grazing stress regeneration may be restricted and

&
eveem totally removed.

ion patterns  vizible today may  be  the produect of
&
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TIE POSITION OF NORTH KEPPEL ISLAMD.
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MAP, 4, THE LOCATION OF THE STUDY SITES. (North Keppel)

North End.

0
Gull Rock.
Considine
Bay.
loke Pointe o |
7
b
. The study area;
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Pumpkin Passage. Goat Point. i
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MAP, 5, THE STUDY SITZS. (North Keppel)

% The Gully
Si‘be.

Acacia Forest.

* The hilltop
Site.,

Grassland.

Two study sites were used, these were located in the hilltop and
gully areas. These sites were chosen as they illustrated
different geographical exposurgs; The gully site being the more
sheltered of the two; |
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Temperature and humidity valusz for Yeppoen ( the closszst weather

atatiion ) ars presented in table 1. January iz the hottest nmnonth,
reacthing a mean daily maximum temperaturs of 29.4 2, July is the coolest

montih  only reaching 21.8 ¢. Creighton (1884} reported that diurnal
tempeerature changes were between 7 and 9 ¢ with thisz range being raduced

in tlhe summer months.

1.2 RAINFALL.

Rainfa ll pattaernas dizsplay a distinet zeaszcnality, with thc majority
of dthe rain  oegcurring in - the summer months (table 2). September is the.

driswmt menth, conceding only 2.5% of the yearly rainfall. January being
the wettast month howeveér, receives nearly 18.8% of the yearly rainfall.
In @ddition to  this there ig a marked spatial variation in rainfall

hrowghout the region (C eighton 1984). Az Yeppoon ig  the closzest

‘weatiher atation to the Island, it represents the most reliable data.

Howewer such spatial variation must be appreciated in the interpretation

of tihe meteorclogical information presented.
1.3 WIND.

The wind iz mainly from the south east, representing 28% occurrence.
Southhern winds are the next common contributing to 18% occurrence. Wlnds
from: the mainland ( south west and north wes t ) repreuent less than 8%

jdf tlhe yearly exposure.

The wind is generally moderate to fresh in strength. Creighton (1984)
repoirtad  that velocities generally exceed 20 km/hr for at least 50% of
the time. A mors detailled breakdown of wind velocity is given in figure

1. IWNote that the mozst severe velocities correlate with those most

commonly experienced, that iz the south easterly and easterly

direwctions.
It 1is believed that a strong seasconality of wind velocity and

dirsction also exists. During the summer months wind was observed to be
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TABIE {1, THE DATLY MAXTMUM AND MINTMUM TEMPERATURES
POR YEPPOON STATTION (°C).

( Supplied by The Bureau of Meteorology. 1986. )

;STATION. YEPPOON | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Year

é Max, Temperature| 29.4 28.8 28.0 26,3 23.7 21.8 21.0 22.2 23.9 26.2 28,2 29.0 | 25.7
|

1 Min, Temperature| 23.0 22.8 21.9 18.9 15.3 11.9 10.6 11,8 14.7 18.6 20.6 22.1| 17.7

N

AN
et
TABIE 2. THE RATNFALL AYD HUMIDITY VALUES FOR
YEPPOON STATION (mm).

i{fean Rainfall Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Year

Mean Rainfall 252 243 192 106 82 T4 48 36 34 64 16 143 | 1344]

| Median Rainfall |[175 179 137 72 57 42 27 21 20 41 51 112 | 1227

Mean No’s Raindays|11 11 11 8 6 5 4 4 4 5 6 8 83

Hunidity 9am. |73 76 77 75 78 73 73 171 67 70 70 70 | T3

Humidity 3pm 0 173 72 69 69 63 64 63 63 69 67 68 68

Rainfall data is based on 1891 to 1985.
Supplied by the Bureau of Meteorology.
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FIGURE 1., YIND DIRECTION AMND VELOCITY.

Yeppoon.
212
RZ
WIND STRENGTH
KH/HR
l=10

Tee ety
.
pisei i1=20
AT

v
P Au-20

St-40

>p0

This figure demonstrates the relationship between wind .
velocity and wind direction. ‘

Extracied from Brennan (1986);
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HISTORY COF NORTH EEPPEL.

North Keppel Island has a long history of human impact. Ganter (1985)
+ 8

sengeested  that a permanent aboriginal peopulatiocn had existed on the
igland for at le=ast 400 vyears. Particularities in speech and customs

lbetween Island and Mainland populations expressed by Ganter givesz
T ot

cunds o suspect a more extensive pericd. Nor
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‘the aboriginal people usually included fire, the impact of which, on
T
s

mative v»gefdtlnn has been widely acknowledged. It is believed that such

ijpractices -may have been undertaken on North Ke ;él Iz Tand; and that they
were in part reswmonse for the exictence of the grassland aresas.

Early Eurcpean exploration of the Capricorn coast was carried out by
(Captaln Mabthew Flinders in lBLZ, although Captain James Cook had
‘vi=ited the area in 1770. Sighti of the Island s grassland, were the
fiwst step inm that would PVenfually be extensive grazing programs. Goat’
populations were initially introduced in the 1880°s, with cattle and

sheep in the 19207°s

In 1838 a large percentage o the Island was declarsd a National
Fark. Feral grazing continusd, with lérge areas of the grasslands being
stripped of all vegetation. Erosion finally becams a significant problenm
in the steep slopes. In 1975 az a part of the Queensland Naticnal Parks
and Wildlife management policy all feral geats were removed from the
Island. However it wasn’t until 1984 w1th the eradication of feral
cattle that graulns was total cllmated Two year*ylatex (Aug 23>1986) a
major wildfire occurred on the Iszland.




By mutilizineg a multiples 1level analysis procedure 1t becomesz
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ronitoring o use several experiments. Although evidence concluded from
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[ ]
oW
—t
ot
[o9
g
Lv]
o]
41
et
ot
e
O
jod

The investigation of airborne galt deposition has  been carried out

procedures,
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a filter paper disc tc

that uzed by Qostinsg

=)

A amall nine centimeter disc was placed within a shallow opan ended
r

plastic tube, to protect againsz ainfall. On the under surface of the
a 1

tube serisz of large holes were made. This was necaszary to maximize
the alrflew within the tubs, and therefore achisve a more realistio
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THLMOD E) 1!AQ;a "SEEDLL&QMMREEELQEﬁﬁﬁimIM AFQQE£$,I _AIEEOPNE
ATIES
To investigate the importance of zalt deposition
on “seedling development in the field.
METHODS.
Acaclia “seedlings” development was monitored under normal, and

i
ar:ificially modified sxposurs level. Plant resrponze waz determined

i
tlvough relut1v~ Phanges in height

A LOCATION OF PLOTS.

e — e, LI, Ya - 1. d Y - 2 77 P P . I — A m m P
Fisld plots wers set up in both the hilltop and gully sitss ( zes

N 3 O S $ A mm peam e | I, P S 3 1 ] B
may 4 and b ). These two asitss were chogen as they displayed potentially

a

th: prevailing wind. By doing his, the possibility of a treatment
aliering the ailrborne environment of nelghbouring plots iz aveided.
Secondly plets had to be ast up gcﬂpeﬁiioular to  the slope. Possible

inseraction  created by ran-on - an—off zan - therefore also he
‘avaided.These two  conditions - coupled with ‘lokf»‘seedling‘~ density
neresgsitated some form of omprnminﬁ to bhe made.  The ultimate  plot

positions are illustrated in thc appendix. This experiment wa

[0}

ezsablished az a  short term monitoring of plant development, with
trzatment applied over a six month periocd ( March to August ).

 5.>TREATMENT.

Four different treatment were established at each site, these being:
sh:ltering, fertiliszed, cleared, and control. Treatments were contained
within a 1.5 x 1.5 meter plot, including ten Acacia ‘“seedlings’

"S:edlings” were selected Dbased on a predetermined height range. All
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To sztablish the occurrsnce, exient and distribution of
a

SIS OELACACIA PHYLLODES.

e

AIMS.

|
[
o]
]
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e
Lt
o
0
ct
b
[t
[47
e
ct
’—l-
e

L. To determine whether there is a relati
necrosis and internal chleride con

- 2. Do Acacia phyllodes in the mors exposed ar
internal chloride concentration ?

METHODS .

Acacia phylledes of various degrees of tip necrosis and plant
q
il

expoaures  ware collecte

g from a variety of exposed and non exposed site
“en . the Izl

and. Chloride analyais was then carried out to determine the
internal chloride concentration.

A. THE SELECTION OF FPLANT MATERIAL.

Mature Acacia phyllodes were selected based on  the degrese of tip
1

necrosis they displayed and the level of plant exposure.
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1ere also

COMPAarlson.

1. TOPOGRAFHICAL EXFOSUR

exposure haz also be widely accepted.

i i
Boyee (13854}  reported that  iﬁ'_c5a5,al Ccomnpunities, canopy

& : _ surface
roughness was proporitional to salt depmsitimn.-Thasa plant which projact
the general plant cancopy ex arience higher salt deposition level:
(Malloch 1872). The greatsr the

t

U]

[k

Ve a

projected height the larger the actual
aalt depoziticon load (Grace 1877). For exampls, those plant within the
grazgland or forest, experience

However if the plant protudes above the

plant Canﬁps , ba it high biological

general canopy,
nd therefore biclogical exposure will be increased.

oL
o
o]
1]
§7)
[
':'-
'..4-
-l
e
)
boy

w

2. ANALYSIS FROCEDURE.

Acacia phyllodes were washed in distilled water to remove

pet

aexterna
salt, then oven dried. 0.200 grams of drised material

tars of di;tilled and

was then finely
ground and added to 20 mill deiconized water.

ili
(When total phyllede dry weight was less than 0.200 grams, 0.100 grams
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ATMD

Ly Soaand

WE_RALT _SERAY..

o RN
zsubjected to variwus tresatments
solutions of various concentratio
olant response was by means progres

1. EXPERIMENTAL COMPONENTE.

”VTV”TI“N

b aca ad da ™

A. PLANT

Iwo  Acacia speciesz were sel
lelocalyx and Acacia leptostachya
the Isgland, with Acacia leiocalv
species. To establish if a sensitiv
with other species 1is essential F
(a grass species from North Keppel

tolerator) were included.

‘B. MATERIAL.

Each spaciess was grown

ns

[

hd
D]

from seead

gtachya , along with twe comparison
and Bhynchslyvtrum rapsns |
Tr’atnbnt anOlVHi applying ;
to tﬁe plant foliage. Monitoring of
ve mortality and final dry weight

ccourred

main

fuy
=]
ompariscn of

ity exists, a ¢ responss
or this reasscn Bhynohalyirum repens
) and Casnarina eguizetfolis (2 salt

and later transplanted into pots

( R.repens thousgh, was sown directly inte pots). With the exception of
Acacia leptestachva, all  seed stock were obtained locally. Although it
would . have been more desirable to collect aseed from the Island, this was
impractical at the time. ' '

C. PLANT REFLICATES.

Although numerous attempts were made to have a uniformity of
replicates, poor seed viability and high seedling mortality made this
difficult. Ehynchelytrum repens proved to be particularly troublesome.
The result was a unfortunate replicate differsnce . between species.

s atars gty LR siNnsasiisyaT "
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[ahs M A Y T T
-SUBTRACTIVE. JCTHIEET EXPERIMENT..

Ay P [

ATMS.

TO EETAEBLIGH THE NUTRIENT STATUS OF THE ACACIA FOREST AND
GRASSLAND SOIL, AND TO INVESTIGATE THE POSSIBLE INVOLVEMENT
QF S0IL NUTRIENTS IN ACACIA DISTRIBUTICN AND

REGENERATIOCN SUCCESS

MITUNDS

4dald

1 EKPEuIHEVLnL CCHPCNENTS. |

Both  Acacia speclez oocurred naturally on the Island, with Acaciz
lziocalyx representing the main regenerating speciss,

B. SOIL.

Collection.

Scil was collectad from four ; i on the islanda the gully graszland,
the gully foreszt

., the hilltop grassland and  the hilltep forsst. . Th

paition of these collection points were the same as that used

fleld experisent ( g2 map § ). HWithin i
&

)

11; ividual sites, soi
collected  from a o further ten zample pﬂiﬂv¢. In doing 50, variation in
2011  type within a gilte could be minimized. Soil re smoved at each of
the

s 'anwle’peints consisted of the to p tWU tﬁ thrcc uexti etars of the

eparatlon.

Sceil  from e=ach

(2}
e

134

ite was drisd and thoroughly

m
wa removed and  the scil sieved such that a 1:3 ( Zmm:

rmtio was produced. The sieving of the

301l waa seen as a necessary =step
t uniform soil texture

. Approximately 200 grams of soil was
hto small feoam pots.
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‘L:L:L‘y\..rEu.Lz;x";,i 1o OF BON NECEOTIO ACACIA FBYLLODES.
TADT T 7 1 A OOMDATITSNN TmITT o7
TABLE 7.1 A COMPARIZON FETWEEH SITES.
I 2 T3
MEAH I
ST FITT N T oy
2 ITH CHLORIDE oF
et DATTON a¥ (34 nind
CORCENTRATION SAMPLES
ERS T ? ANTY + i i
GULLY GRASELAHD 1.6& i
1 7 ST oo ~t
GULLY FOREST 1.53 14
maTy I ASST AN O - a 4
HILLTOP GRASSLAHD 2,58 il
ITTT T AT ? gONE i
HILLTOE &S, U0 10
™ T g e i - - T 37
Chiorids 1 i mEaCL/1.

TAELE 7.2 A COMFARISCON OF PLANT AGE.

______ MEAN  NUWBER

SITE FLANT CHLORIDE CF
AGE CONCENTRATIOH SAMPLES

GULLY ADULT 1.66 10

GULLY YOUNG 1.43 10

HILLTOP ADULT ' 2.56 10

HILLTOF YOUNG 1.96 10

Chloride concentration is expressed in mEqCl/l.

Samples were only taken from the grassland.

B

Adult Acacia in thc hllltop site pocse s.éigﬂifiéaﬁtlyv(pSOLOI)'highef‘

internal

to be the case salt deposition would have to be

chloride concentrati

ion than those in t

this
greater in the hilltop.

he gully site. For

In the hilltop plant age alsc has a important effect on internal

chloride levels. Adult Acacia have significantly (P»0.10) higher
internal chloride levels to that of the “seedling”. This difference,
however is nobt statistical shown in the gully site.
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THE . DISTRIBUTION OF THE ACACTA COMMUNITY.

DENEITY.

(TOPOGRAFPHICAL EXPOZUEE).

HIGH LOW

t 1 i

i 1 1

; : i

; | MOST | LOW

L : :

: : :
——————————————————————————— (BIOLOGICAL
: : ! EXPOSURE) .
| VERY | MODERATE |

| FEW ! TO | HIGH

: | LOW !

1 13 . 1

..................

THE ACACIA HEIGETS.
ADULT PLAMTS OHLY.
(TOPOGRAPHICzL EXPOSUEREE) .

HIGH LOW
t t 1
i ] I
! ; soocH !
: ! 70 ' LOW
! : a00CH !
: o R v -~ L
RIS ———————————— (BIOLOGICAL
! ! o : EXPOSURE) .
| s0CM 2000M !
LT0 : TO ' HIGH
H 100CM ! 300CM !
1 1] t
i } ]

The data incorporated into these three models are the product of

general observations. They clearly demonstrate that variation in
exposure influences plant success. Not only in terms the presences of

necrosis, but also distribution and developmental.




To incorporate salt depositicn values in to this model
The illust ration of airborne salt

=nts, {(salt trap swperiment, wind mo

chloride analvsis of Acacia gphyllodes) S ng a d
paramstar Figure 4 1is a2 simpls combinaticn of resulis preasanthed. It is
evident from the figure that salt deposition levels are compatibls wilth
plant responses shown in figure 2, 3, 4
FIGURE 5. ' THE_ _LEVEL _OF SALT DEPOSITION.
(TOPOGRAPHICAL EXPOSURE)
‘HIGH LOW

| ; ( LOW |

L STD: 7.BG QWHU 3 A ) BTD: 7.25 uMHo' s A !

. FE : 1.80 nmm & ' FE : 1.30 mm A LOW

VUICCE: Z 008 mEqCl/Y XV ILCE: 183 mEqCLAL Y b

i ICCA: 1.98 mEgCl/1 X | ICCA: 1.43 meqel/1 X

! 1 !

1 ] ]

——————————————————————————————————————————————————————— (BIQLOGICA

i ¢ BIGH ) ' ( MODERATE ) ) EXFPOEURE)Y .

] ] . i

§ E ] . . i

! STD: :.JJ ulMHo " s B !} STD: 10.85 uwMHo = B HIGH

' FE @ LGB0 mm B | FE : 4.00 mm B |

X IC"C: z.u mEqCl/1 X} ICCS: 1.68 mEqCl/1 Y |

t ICCA: Z.58 mEqCl/1 Y | ICCA: 1.66 mEgCl/1 X |

t ] 1

] ] i

STD : Salt trap deposition. -~ - " (From table §)
FE : Flag experiment. ) (From table 6)
ICCS: Internal chloride analvsis (based on location). (From table 7.1)

=¥
ICCA: Internal chloride analysis (based on age). (From table 7.2)

The let wesed in aftel each value indicates the relations hlp Th 08e
values which have same letters ( within +the same experiment ) are not

statistically different. How=ver where the letter differs a statis

difference doeg exists.

d’
’_&

ica
The salt deposition and flag experiments illustrate the importance of
biological exposure, where as internal chloride analysis illustrate
topographizal sxposure.
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FIGURE 6.

THE DISTRIBUTION OF PHYLLODE TIP NECROSIS WITHIN
A SINGLE ACACIA SEEDLING PATCH.

TERY LOV = LESS:THAN 10% OF THE
PHYLLODES AFFECTED.

= BETWEEN 10% AND 30% OF
PHYLLODES AFFECTED.

= GREATER THAN 30% OF
PHYLLODES AFFECTED.

ITLD

JEVERE

PREVAILING
WD,

THE LEVEL OF TIP
NECROSIS.

NO SYMPTOMS.

 SEVERE.
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OTJTTHER PLANT RESFONSES.
Although tip necrosis was the meost noticeable response to  high
inimternal chloride concentration, it is unlikely to be the only response.

AA comparison of phyllode dry weight was also undertaken to investigate

thtthe possibility of dry weight reductions.

FFIIGURE. 7.

AA COMPARISON OF PHYLLODE DRY WEIGHT TO DEGREES OF TIP NECROSIS.
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There i3 a trend towards reduced phyllode dry weight as the percentage
:area of necrosis increases. Although this overall trend is not
«consistently supported by statistically analysis, such a visual trend
imight be expected. As chloride concentration rises within the phyllode |,
‘the potential for plant development must be more restricted. It would be
imisleading to suggest that phyllede dry weight is directly effected by
internal <chloride concentration. However it 13 hypothesis that such a

relationship may be found with further investigation.
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Percentage plant survival.

THE >weUJHo>H. >HuwhHo>.mHO= OF AIRBORUE 3ALT.

Pigure 8,1
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Percentage plant survival.
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Percentage plant survival.

figure 8,3 THE ARTIFICAL APPLICATION OF ATRDORNE SALT.
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Percentage plant survival.
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Percentage plant survival.
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Percentage plant survival.

Piquie 8,6  THE ARTTIFICAL APPLICATION OF ATRBORNE SALT.
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NUTRIZNT SXPERTLIENT

FIGURE 9a.

ACACTA LIIOCATVH.

ACACI) PHYITODE

AE- L]

GULLY GRASSLAND SITZ.

ACACTA LEPTOSTACEYA,

0.0 86.0 -
. T0.04 70.0
C\JE } "
S 6040 - § 60.0
d .
® 50.0 A § 50.0
[++] _ %
o]
2 40.0 - 2 40.0
—- o
= 30.0 s
SHR 2 30.0
20.0 A L. 20.0
10.0 _ 10.0 A.
L.
-TR -Ca Mg =S -K -P N -TR -~Ca -Mg -S =K =P Il
Nutrient treatment. Nutrient treatment.
GULLY FOREST SITE.
ACACIA LEIOCALYX. ACACIA LIPTOSTACHYA.
. 80.0 - 80.0
|
. 70,0 A 70.0
iNA . A‘
-5 60.0 7 “g 60.0
| & 50.0 ]
£ § 500
: v 3 .
- 40.0 — o 4040
. B
A 27
20,0 L 20,0
| o . 10.0 —— Ao
! { Lo
: L,
; -TR =Ca Mg -S =Kk =P N ~-TR Ca -Mg -85 -K P N

Nutrient treatment.

| A= The all on treatment.

Nutrient treatment.

I= The least significant

difference.
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FICURE 9b, NUTRIZIT EXPERTLENT: ACACIA PHYLICDE AREA,
HILITOP GRASSLAND SITE.
ACACTI: LEICCALYX. ACACTA LZZTOSTACHYA.
£80,0 80.0 ]
T70.0 - 20.0 ]
“& €60.0 - < £0.0
L] c . ~
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& . £
o . . (M
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S =
S 130,04 T 30.0 A
& © g A
220.0 = . . . 20,0 =
- L.
110.0 | 10.0 -
""" -TR -Ca -Mg-S -K -P -N TR Ca-Mg -§ <K =P ¥
Nutrient treatment. Nutrient treazatment.
HILLTOP FORZST SIT=.
ACACTA TZTOCALYX. : N ACACTIA LZPTOSTACHTA.
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- 5 : ¢ E 60'0 =
e € O'O - .
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) 8
‘F' ‘@ (‘4010 - o . 40.0 ——
b =l el -
’5'-1‘ i‘?‘ . . 3 O
12‘230.0___.. AAAAAAAAAA 3 30.0
zs”zﬂ 0 & :
A, 20.0 -
12,0 -[ 1 ‘ 10,0 A.
L. L.
-TR L4 -lg =S K ~P N -TR Ca -Mg -S K -P N
] Nutrient treatment. Nutrient treatment.
A= The all on treatment, 1= The least significant

difference,
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PIGURE 10a, [UTRIENT EXPERIMENT: TOTAL DRY WEIGHT,

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

GULLY GRASSLAND SITE.

ACACTA LEIQOCALYZ. ACACTA LEPTOSTACHYA.
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Nutrient treatment. Nutrient treatment
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Nutrient treatment, Nutrient treatment
A= The all on treatment, I-= The least significant
difference;
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FIQURE 10b. IUTRIENT EXPERLLENT: TCPAL DR

<
B
4
ﬂ
L
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HILLTOP GRASSLAND SITE.
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Hutrient treatment. Nutrient treatment,
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Nutrient treatment. Nutrient treatment.

A= The all on treatment. I= The least significant

difference,
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TABIE,q2,1 A SUMARY OF HUTRIZNT DEFICIENCIES.

TABIE 12.1

"ACACTA IETQCALYX

SITE. -

PHYLIODE AREA

TOTAL DRY VEIGHT

GUILY GRASSLAND.
GULLY FOREST.
HILLTOP GRASSLAND.
HILLTOP FOREST,.

NIL
VIL
X

~P

- ~P ~TRACE
NIL
- =Ca
~P

~TRACE

TABIE 12.2

ACATTA LEPTOSTACHYA

SITE. PHYLIODE AREA ~ TOTAL DRY VEIGHT ~
GULLY GRASSLAND. WIL NIL
GULLY FOREST. NIL NIL
HILLTOP GRASSLAID. - el
HILLTOP FOREST. =P ~P

Note. -TRACE is a collective term, absent
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JIGURS 11. 4 COLPARTISC. OF ‘M7 ATT O TREAT GO TOP

v

Total dry veight. (grams).

70,0 -

Phyllode area. (om”)o

Site.

PR

,,,,,,,,,,,

60.0 7

GG GF HG HT
Site.

ACACTA LETIOCALYX

| 5000 -

40,0 A

30.0
20,0 4

| 10;0 -
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CHAPTER ONE., THE MONITORIMG OF ASIRBORHE SALT DREPOSITION,
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A. Hilltoo Gully Site.

Tt ds difficult to compare the incidence of tip necrosis between the

hacauss  of differ Lo il A1 though ns

ig  more severes towards the hilltop region, there are progre

individuals to monitor. A summary  presentsd  in figure ¥ tends  to

correlate e tLion

wilth depc

He Forests Versees Grasslands.

ABoacia present  in the X

displavs necrosis  mors

sEvErsly . Within the shellered Mraclia

R LA i 353

i 1w reduced,

restricted to only the very upper canopy.

. Adalt

bgelk LE R L

Im thse g Lancds, adult Acacia

CorenE L,

f

BwET O NBECrosls was  never observed  in Cseedlings’ prresent within the

e CETIODY This is &

af  biclogics sheltering.

W T

sl ings’ are nolb argd Lhere

et noh

In reference to Tigure & the distribution of Acacia tip necrosis was

showr. to e mores severs  on the windward sic ing patoh.  The

vere the

further towseds the lesewsard side of the patoh  the

. This correlation with the wind di F&L_lvn 1

drncidence  of necrosis

T B R i Wt

ﬁl@ar gvidences of @ necrosis m;'i; creatad by airborne of salt

fre oo

Lress. Howewver  salt  depos must e @HDIresEs

doas Cpotentisl’

stribution of salt

o ssmaune suoh ol

deposition. Alithough it is

| . . . . - . . . : '
deposition, no sdxpecrismental verification has besn carried oub.
|

I

OB Flant.
? Flate 3 illustrates that phyllodes

on the windward side of the branch
3,

HL*ﬁ!ay Cnecrosis more  severely. 0 Mecrosis ds also shown to be  oore

comman in the older phyllode, where the age is an £ IS L E

Fime. At the plant level, bthe distribution of tip i alsmo

st clepe

correlates with potentizxl sairborne s

-

created by variows different foroms of

MAlthough tip

b B it has been widely reported in terms of ailrboerne

1984, Grace 1977)Y. The degrese of distribuational correlation over

riumerous levels o f strongly  support A direct

relationship to salt domm:lL

fretiticial application of sallt spray to aluo created

it was

e symptom. ITrnve Lopaking

gantablished  that necrotic  phyllods

b significantly bhigher  internal




chioride levels (table 2, compared to non necrotic phyvllodes.  Bovos

ared Wad 1

(1972 reported  that suoch an ine i Anternal

concentration is & direct cons

souence of sall spray. Thers is

Tatitle doubt thet phyllode tip nsocro isAan Ffact & direct stress

LR AON .

to airborne salt deoos

GUMMARY .

When  plants are subjected to sicrborne salt deposition, salt particles

gnter thyough the follage  (Bo

1984, Entering being either through

oy

ol in the depc

A4, Wa oo by

diffusion throuwgh cocwuticle, stomatal pores and epidermal  hairvs

{Grace 1977). Once inside  the les? salt particles aooumalate, ralsing

intermnal ohloride concentratbion. Oree the olloride level swcseded

critics]l tolerance valus, neorotic sympltoms are Lllustrated.

. PHYLLODE DRY WETGHT.

phyllodes are shown to have &

da 0D reduced

b

grificantly
This is mostht Taikely & dirscotb

tobtal oy welght. tar hid

M
23

For e

chloride levels inte

Sfeeing with o plant

sty dnho plant

trate more  subtle effects of

wimiyi

airborne  salt o d itior.

o this will enhance the ability fo

predict physiologlical respoanses.

I BLIMMARY .

moacia individuals displaving sympltoms  can be considered to have a
raduced state of  health. The specific scologiloal consegquence of this

area W lesr. Although & decre

im Flowse production was observed in

incivicduals, in the absesnce  of Turther reseserch 10 is ilmposs

o coreel it

It is hypothesised that individouals desonstrating salt syvoplboms ars

T

resilient. The  mowres

the symptoms  the gre
chance  of plant mortality. S symphoss were common Ao the hillitop site

Peatia At AN this zone  wouwld e more  sbre

T N Fegereration

oy Cweedling’

werrt ardd health, e consi o

be highest in the gully site.

4 GRECTER JEITINVITY.




The ability to tolesrs airborne salt between

GLEe LEs . It was concluded from table 11 leiocalvy {the

principal  regenesrating species) and Scacia leptostachva were moderates

allt  btolers

bove . . Baud

& high i

salt tolerator and B

was mallt sesnelitive. g

by note that R

@ omalt

carn wmxist on the island without i

ey ing any shre smptons. Mowsver

whert  biologioal sheltering is considered, this  is

bly  euplained.
Grase esxists within & dense closed community sbruchure

i

« wWhich has been

1977y 0 too migniti

ntly  reduce in

rral wind and therefore H

potesntial sallt depositicon. I the alasshouse  sdperiment,  this ﬁ
Diclogical s absent.  The grass speoles can therefore esist i
i e as i, & o f raducing {

biclogical sheltering has on actual sallt depesition loasd. i

Flant sucos

w appears to be b oy the  level of  actual salt

“lenced. F AN bricdlogical sheltering whioh |

deposition laad, play Al

rote i plant

However salt deposition may also be affected by individusl

R Woodoootk (1953

per wd

deposition was  highest on long narrow leaves

i1
m

p]
-

Incre

deposition  has also  be shown Lo be  orgated theowgh  leaf  f

{Grace iole oharacteristi

25 I AN

s Wimter @t g

and  possibly lesf  orisntation. The position of

shaltive apex oush

aleo  be considered, especially when Cconmparing gras

&

o ane woody dicot
S L,

it deposition is primarily b

MArborme

o g

jrraphical

gaposure. Hiologiosl shelisring oreated by bthe surrounding vegetabion
ef b

mocdi fy thie deposition potential. Cheracteristi

irmchivichisl

plant  further influence sall deposition loasdes sypsrisnced. Plant

being determined by both genetic sand structural characteristios

AP TER  THRE

s OTHER FOSSIEILITIES,

Lo INTRODUCT IOM

The als:

ey exist  under alrborne

considered  bto be  the general  produect of placnt hea

1ih.

already  under stre

Ther its abdlity to tolerate furthers




also be redoosc Densitivilty fo airborne sall @ e s

through dAbhuational, ard  symplomn 1y e hhe

conssquence of some unidentified stress,. This
P T TR plant  healthy allowing sall geposition  sympboms tos b

demonstral

nin TFf 0 it was  vremoved, plant 1t would, inore arel smalt

deposition limitations would bhe removed.

sibality that distribuational and developmental

7

Therse is  alsc the pos

plant illustrated in the la

chapter, the product of

L ke

Fiesld abservations highlighted the possibility  of

water relations and =o0il cheracteristics  being involved, although soll

AW e LR

and  saliniity

characteristics & frttrient atus  and

gramingd. fe work was oot carcied out on o waters relations this must be

held  wunaccouwted smsm i 1ity .

. BOTL MUTRIENT STATLES.

wo b bee & o inot

i et d e

grasslands  and forest  soils (Fig % armd 100, Although the Acaclisa Torest

ter show only phosphorous deficd

{table 121, o
far  moore dmpoverished, desonstrating nilbeogen, phosshorous, caloiam and

trace deficiencies. Deficiancy respnons

""" of thie type tend to suoggest

that forest Care far morre favouwrable to Acacls development, bowsessr

this is not the Case.

erce of gressland nuwtedent deficiency  are the product of

wnevern  nubrient demand  oreated by experimental conditions. The more

s

rapid the growth ds, the grester owteient  demand

He o soil
wripply iw  Ffimilte, increased nubrient clesmared will cpaloben T
illustr

sbior of nutrient ¢ 14 S . Feaos L EE Qgrown An s Land

soils A bthe  glas

shouse, achieve the greatest total dey weight (fig 1102

argl therefore displayving  the largest  growth rate. &8 & cons

popEnices of
this, they sxperiences nubtrilent deficiencies earlier. fAcacias grown in

tha icted vy

urrkirosry o sodl o oorgd b

"ty e

plant  growth and mutrient  demand sare  redoced. Matural  soil

mutrient supply remsdined above the plant demand.

it

Although seoill  deficiencies ewist, plant developme

clearly mors

Pimited by some wanbknowsn condition.  Fileld observetions tend bto indicsate

e as being

primarily  compact olay

SR T Bl aci

g

e ture, their effect Cy osead aer s h o and  wsoll wa e




were macs

may e oreabing

i o=moil

dEmre also obssrved.

i the for

It is predicted ths smil compas

for plant growbh retardstion and that soil nuirients are of

importance. fAs o plant growth ds haighe

that

Teete
b

st
fad

AP AT LN

wrficial bto Acacias Jde

grasslands appear to bhe more De

superficial evidence of incressed plant mritivity

to sallt deposition. Acacias’ present in the bare zone gully site {(plate

]

T i iy b

mplaved necrosis  syvnpboms nore
[ y ¥

sland. This mayvbe evidence of reduced plant health, oreasted

1h,,uqh soill compaotion, inoreasing salt  sensibtivity. However this ds

conjecturs, with  the mamaeille af Tow bdologicosl
: : i 3

impoar Lang

tect .

oy salt  deposition and soil vaporatlon being unt

Further resesroch 18 again olearly ot oand cablish the

ha sl

s Dtk & ley

wnderlining stre

salinity was only mondtored very superficially. Howsver salinity

Wl s

WEFTE O bemtly low, with  the higl apmEaring L bhe

ion have been undesrlined

TForest. Although  sodl

imdty  restric

by Goldsmith (1973} Themre isg Tittle reason o suspsct that 1t ism an

remE@attCh 18 NeCe

important  faotor op o bthe Island. Furbher sy b overify

this conclusion.

4. GRAZING.

ES

ey detrimental effect

meration have bDheen

gly  reported (Hareringt ial photographs of

the  Tslandg (19 Cleasrly illustrated & reduction  in grassland

with the removal of

bl core vz ing, parbticular in the

aryer b Lo

el tered ars

geographical by

. Grazing may &

i sEveral  wavs, the most  obviows of which is direct

CZQI"'S'EE':'«HH’:{I}’}L'.:i.CIBI"'S. Howsver selective cong :-LHT!;.'!J(J o of b

Mave an dmportant affect. Partial  or total removal

will reduces biologicsal shal tering  and therefors Lnoe
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potential. Grass  removal may  also

for which is highlighted by Island topogre

that pa

i, e ration was ¢ Los contral led

R

b, O EE S LT E S The removal  of grazi AT e sucoess

The con to be  bhe

and  ultimate edclusion  of all shel terad

FOTERE .

4. FIRE

i shaping plant commuaniti

The importance of fTire characte

i well sstablished {(Gil1l 1%981). However Lo determing bthe roles of

pot only singularly  but also interactively, s bevond the scope of this

L

prrodect.  As osuoh, o filre must be consideered an ount possibility. The

PYENCD &2

sity for further ressarch being strongly stressed.

GHARTER FOUR .  CONCLLESTOM .

Alrborne sallt deposition ds b d oon geographlioal and biloclogical

BMNOOELITE ., Iy comnbination  they modilfy  the

Lt deposibtion potential.

Under  biological sheltering Hcacis cilimg’ development s wunatliected

by salt Lhion  stre

5. Howewver anoe biliologloal

removed,  plant development  becomes a Tunction of
Thoses  Aoacia in the sxpossd hilltop site being severely affected. Acsols

i this site dis v cricted  as

gistributicon, and regeneration  suoo

COMESUUEMTT R . Buccesstul Acacls regensration is most Likely to ocour in

the eheltered gully site.

Fas GEERELNG Pressure W

cesuggested to have an sppreciable impeot

o Acacia developoent.  The resoval of thise sbtress was the filrest step in

the establishnent of sucoe

Al Scacia regeneration.

Lo Acacia development orested by alvborne salt must
actreret— by

characteristics and  water supply  may nteract  bto effect HAcacias

e considered  An light  of obther stre o ledmitations ore

dlience. Im doing so, they may be considered to represent underlying

i

shras 3, wWhere the sensibivity to alvborne sslt deposition inoreassed.




..........................................

REFERENCES..

AARRT, H.W. EORMANN, F.H. VOIGT, G.K. and WOODWELL, G.M. (1974) Barrier

BB3BAREQUR, M.G.

EB3ATIANOFF, G.

EBBOYCE, S.G.

 IBSRENNAN, F.

(CCLAYTON, T.L.

Island Forest Ecoszsystem: Role of Meteorological Nutrient.
Science. (184), 60-62. ‘
(1978) Salt Spray az a Mieroenvircnmental Factor in the
Diztributicn of Beach Plantz at Point Reyes, California.
Qecolegia. (32), 213-224. !
N. and Mc DONALD, T.J. (1980) Capricorn Coast Sanddune and
Headland Vegetation. Tech. Bull. Bot Branch D.P.I. (8)
(1854) The salt spray community.. Ecol Monographs. (24)
no 1,  23-67.

(1Q86) Anthrupugban Mndlflcatlun of Vegetatlon on

Contiental Islands: Southern Section of Great Barrier
Reef. (Hon Thesis). Geography department, Uni of Qld.
(1972) -Salt Spray and Mineral Cyecling in Two Californiav‘-‘
Coastal Ecosystems. Ecol. (53), 74-81.

(CLIFFORD, H.T. and SPECHT, R.L. (1979) The Vegetation pf North

( CREIGHTON, C.

- ! EEDWARDS, R.S.

JFLOYD, A.G.
(GANTER, R.J.
(GATES, C.T.
GILL, A.M.

‘GOLDSMITH, F

Stradbroke. Uni of Qld Press. pp75.

(1984) Keppel Island Environmental Survey: A baseline for
archaeological reconStrubtions and resource management.
Hon Thesis (unpublizhed).

and CLAXTON, S.M. (1964) The Dlstrlbutlon of Alr-borne
Salt of Marine Origin in the Aberybtwyth area.

~J. Appl. Ecol. (1), 253-263. =~ o
(1966) Effect of Burning on Regeneratlon from Seeds in Wet
Sclerophyll Forest. Aust For. (39) no 3, 210-220

(1985) The History of Developmeht of the Keppel Islénd.
Hon Theblb, Grifflth Uni. (unpubllshed) ' ' |

- Acacia harpophylla and AtrlpleA nummularla to water
content, leaf area, and transpiration rate.
Aust. J. Bot. (20), 261-272.

(1981) Coping with fire. (in). PATE, J.J. and McCOMB, A.J.
(1982) The Biology of Australian Plants. Uni of Western
Aust Press.

.B. (1873) The Vegetation of'Exposed Sea Cliffs at South




yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

Stack, Anglesey. 2. experimental studies. J. Ecol. (61),
819-829. )
GGRACE, J. (1977) Plant Respon=ze to Wind. Academic Press. .
MMALLOCH, A.J.C. (1972) Salt-zpray Deposition on Maritime Cliffs of the
Lizard Peninsula. J.Ecol. (60), 103-112.
QQOOSTING, H.J. (1945) Tolerance to 8Salt Spray of Plants of Coastal Dune.
Ecol. (26) nel, 85-89.
QQOSMOND, C.E., AUSTIN, M.P., BERRY, J.A., BILLINGS, W.D., BOYER, J.S.,
DACEY, J.W.H., NOBEL, P.S., SMITH, S.D.,‘and WINER, W.E.
(1987) Stress Physiology and the Distribution of Plants.
. Bioscience (37) no 1, 38-5T7. | ,
PPARSONS, R.F AND GILL, A.M. (1968) The Effects of Salt Spray on Coastal
_Vegetaticn at Wilson's Promontory, Victoria, Australia.
Proc. R. Soc. Viect. (81), 1-10.
RRANDALL, R.E. (1974) Airborne Salt Deposition and its effects upon
Coastal Flant Distribution: the Monach Isles National
Nature Reserve. Outer Hebrides. Trans. Bot. Soc. Edinb. -
(42), '153-162.
WWAISEL, Y. (1972) Biology of Halophytes. Academic Press, New York.
WWINTER, K., OGMOND, C.B. AND PATE, J.S. (1981) Coping with Salinity.
(in) PATE. J.S5.and McCOMB, A.J. (1982) The Biology of
, Australian Plants.  Uni of Western Aust Press. :
KWOODCOCK, A.H. (1953) Salt Nuclei in the Marine Air as a function of
R - Altitude and Wind force. J. Meteorol. (10), 362-371.




1

iznlay sevare

A 2. 2 L. PR K] N [
Acacig i Hho ewsozed 2ill SOD ZLTE




LATE, FOUR

e

o
07‘-0
TAMD MUDTT n =
?Jl,‘tT,J. ?j;.x Lidie 'i D lTe‘CI‘Oﬁ"S'

only the existence of phylilode
necrosis, but also its'
relationship to age; The

older vhyllodes clearly

2 necrosis more

d in the monitoring of airborne

salt deposition are displayed above.




eT3e

7as one -of

1
v

reaq

s ar

Th

L

LATE, FIVZ.

D

is demon

9]

c

A

F =l
gree of

de

land;

Ta88

)

the

ed ovar

TS

ing' patches dispe

1

'The Gully Site!
Acacia regeneration in the gully site is by means
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