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ABSTRACT
 

The traditional shifting cultivation system in the lowlands cf Papua
 

New Gutnea consists of mixed food crop gardens in which yams
 

(Dioscoren spp.), bananas, taro (Colorasia esculenta) and sugarcane
 

predominate. The cropping cycle is usually for 18 months, followed by
 

a fallow cycle of up to 
30 years. During the cropping cycle, two specl
 

of fruit trees, Pommtia pj.nnata and Artocarpus altilis are also planted 

the leaves of the former also being used as a mulch and green manure in
 

yam culivation. 
Fallow succession follows rather systematic patterns
 

about which farmers have a thorough understanding.
 

Robusta coffee, a cash-Lrop component, has been added to the system in
 

some areas since the late 1953s. It is usually grown'inpermanent 

.- blocks.,but is- interplanted with Leucaena..as shade.. Yood'crops: are 

planted in the establlshment-stage, bananas !and .Xantiosoma being 

retained even in mature coffee gardens. 
The system seems'.to'be a
 

potentially promising one. 
But very little quantitntive information is
 

available on the proJuction and performance of the system and practical]
 

no systematic research has been undertaken. Since the Papua New Guinea
 

fallow gardeners a:e willing to accept innovations, it %rill be.appropriE
 

and timely to undertake serious studies so 
that the system can be improy
 

A fev,items that merit immediate research attention are indicated.
 

Keywords-- -Agroforestry, Fallow successions -Papua NewC.Guinea,.;Robusta 

coffee, Shifting cultivation
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INTRODUCTION
 

Systems of shifting cultivation have long been characterised as
 

"primitive" and resource depleting. 
In situations where national and 

mu; .i-national timber companies come into competition for forest 

resources with shifting cultiv.ttors, i: is common to hear arguments
 

that Lhese priml ive forms of land use shiould be replaced by permanent' 

cultivation and the use of fertilisers and high yielding, introduced 

plant verieties. 
However, recent interest in agroforestry and
 

bustaF-able systems of agricultuLe is givig support to arguments
 

presented in the 1970s that many forms of shifting cultivation are
 

viable systems of land use and are critf-cally important in the c!ntext 

of increasing dependence on high inputs in m)dern agricultural systems. 

(4,5,7), Syetems'of shifting cultivation too are vuluerahle to changes 

such as a shortening of the fallow period where a grass fallow, replaces 

a tree fallow. It inis this context that the concepts, of agrofores-y;.­

and the development-of viable; sustainable tropical, agofqrestry sys-temW 

have'much to offer .twards the improvement Of sv 'of s iftingThe
agpub.ersie*is.uc 
 ri i
 

agricul.:.re. The agroforestry system described here is such a traditional 
system o, shifting agriculture, with a recently added tree crop component. 

A similar system involving open field cultivation of food crops, coffee
 

and Casuarina ol.iodon has been described recently from the highlands of
 

Papua New Guinea (PNG) (2)..
 

2. GENERAL DESCRIPTION OF AREA 

general d '- ' i o es-ir-r nas recent y.- y 


been given by,.Bourke, (2). Approximately one-quarter. of3 theforested" area of PNG
 is well developed secondary forest, created and maintained
 

by shifting cultivation (11). 
 The system being described here is
 

located on the southern fall of thenorthwetern coastal mountains,
 

http:agricul.:.re
http:rsie*is.uc
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which run northwest and southeast and separate a narrow coastal plain
 

to the north, from the basin of the Sepik River, the second largest
 

in the country, to the soith.
 

The foothills of the coastal ranges are Pliocene mudstones interbedded
 

with siltstones and sandstones, gently dipping to the south, which
 

have been eroded into strongly slumped, polygonally branching hill
 

ridges. The original lowland hill forest has been replaced with
 

secondary vegetation ranging from gardens under cultivation, village
 

coffee plantations, fallow garden regrowth (tall cane grass to tall
 

secondary forest) to 
relatively undisturbed forest. Soils are brown
 

forest soils, shallow dark clay soils, reddish clay soils (Eutropepts)
 

and strongly weathered red and brown clay soils (Dystropepts), the
 

latter two being widespread over similar hill country in PNG (1).
 

Mean annual rainfall increases along the ranger from west to east
 

and is less- seasonable in the west. 
For the station nearest the
 

site under.description, mean annual rainfd-i!has-been 2,159 mm
 

(12 years of reLord). May to September is notably drier than November
 

to March. Mean daily temperatures are 26 degrees C (mean max.29.9,
 

mean min.22.2).
 

All land use systems in the region are a variation of a forest
 

fallow system of shifting cultivation. 
To .the east, fallow regrowth
 

has been reduced to tall cane grass and scattered"low tree species as
 

a result of higher populations, lower total rainfall and greater
 

seasonality, whereas:to thewest, gardens are cleared .from well
 

developed secndary forest. 
 The.system falls into two fairly discrete
 

parts: mired food crop gardens, which are cleared from forest each
 

year, cultivated for a maximum of 18 months, and then fallowed for up
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to 30 years; and permanent blocks of Robusta coffee, from which
 

almost all cash income is produced. 
Some land has been cleared of all
 

forest and sown in pasture grasses for cattle, but in almost all cases
 

attempts at cattle farming have failed. 
Pigs are the traditional
 

livestock. 
Most pigs are now Papua New Guinea-European crossbreeds.
 

Sows are allowed to roam in the forest and in fallow garden areas
 

where they mate with feral boars.
 

3. STRUCTURE OF THE SYSTEM 

Land is cleared of fallow vegetation using axes and machetes and
 

the debris burned, at the end of the dry period. 
Planting then takes
 

place at the beginning of che wet period. 
The cultivated plots.
 

known as "gardens" consist of mixed crop stands in which.yams 

(Dioscorea Hp), 
bananas (Musas2p, taro (Colocasia esculenta),
 

and sugarcane (Saccharum officianale) predominate, 
 but in which at. 

least 27 other-specier are also.;cultivated .(Table 1). During the­

cultivation period seedlings'of 
two tree species, Pometia pinnata,
 

and breadfruit (Artocarpus altilis), 
 are planted and they form
 

I'orchards" along the upper margins of ridges used most often for 

gardening. 
Sago palms (Metroxlyn coconuts (Cocos nucifera) 
and Gaetum gnenomare the other tree species.which are grown from seed.
 

TABLE 1 ABOUT HERE
 

Between 1942 and 1945 Japanese and Allied armies fought across this
 

area with consequent s.ever disruptions-to village life.', After the
:,i .,. 
 . .,. .,,., .. ,.-
 . ­

war many people experimented withradical changes to traditional life.
 

One experiment involved the cultivation of hill rice for sale as a
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cash crop. 
But the venture failed because of poor processing and
 

marketing facilities. 
In the late 1950s the government introduced
 

Robusta coffee as a cash crop, recummending that each family plant
 

500 trees in bush gardens, shaded with Leucaena.
 

Coffee has been widely ziopted, but the average size of coffee
 

gardens is small. consistia6 
of 150 and 250 trees. .It is, however,
 

almost the only source of monetvqry income in the area, apart from
 

government o 
mission salaried and wage employement. Coffee gardens
 

and food gardens are located on discrete sites. However when forest
 

is cleared for coffee, food crops are commonly planted during the
 

Leucaena establishment stage, and when the garden is fully established
 

bananas and Xanthosoma are often found amongst the coffee trees. At 

present coffee gardens are stable with little replanting or expansion. 

It is probable however that some people will shortly expand coffee 

planting onto 20 ha "communal" gardens. 

Food gardens, rallinto..threc categories.,:, Te firstgarden plated . 

following forest clearing is the most important and contains a
 

restricted number of species. Yams planted in these gardens provide 

tubers used in ceremonies and exchanges and the gardens have many
 

ritual restrictions. 
After the first harvest, yams are replanted
 

almost immediately in Ihe holes left by the first crop. 
Thereafter
 

.ewer restrictions would apply and more introduced species planted. 
A
 

third yam crop is sometimes planted follwing the second harvest, but 
this is a less common practice, because it.involves.a-.greater affort-,
 
in weeding. 
After the last planting has.been harvested the' garden' is­

allowed 
to return to fallow. 
But even in the fallow.period the land 

continues to produce food crops such as banana3, Xanthosoma and 
sugarcane which can compete with the invading tall cane grasses for 

some years.
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FIGURE I ABOUT HERE
 

The general arrangement of the system is shown in Figure :.. Garden 
Site A is zhe newly cleared garden, B the replanted garden and
 

C the less 
common third planting. After the garded site is 

allowed back into fallow it is rapidly invaded by weeds and short
 

grasses dominated by Imperata. 
Within a year the short Brasses will
 

be shaded out by the tall cane grasses dominated by Saccharum
 

robustum. 
This is an important succession providing cool, damp, dark
 

conditions for tree seedlings, particularly during the 
drier part of
 

the year. 
After about 12 years tree successions begin to shade out
 

the cane grasses and 25 years after clearing, a 10-15 m tree succession
 

becomes established. 
The pattern of species succession in fallow
 

regrowth is given in Figures 2 and 3. 
New gardens are cleared in 

from 15 to 25 year-old fallows, with land-nearer the village being 

cultivated more often than land farther away. Fallow successions
 

are categorised by type, not by time: 
 fallows ready for re-cultivation
 

are known as 
"ripe" fallows. Farmers avoid letting fallows go beyond
 

the "mature" stage, because of the dangers involved in felling tall
 

forest.
 

FIGURES 2 AND 3 ABOUT HERE
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Yam gardens are established along the upper slopes of ridges. 
Many
 

coffee gardens are also found in these locations, as a result of
 

the extension advice to farmers to plant the introduced crop on their
 

"best land". 

A particularly interesting aspect of the system is the use of
 

Pometia pinnata leaves during yam planting. The Pometia is a large 

handsome tree, related to tba iitchi, with similar fruit. 
 The fruits
 

are borne on the enda of the branches between November and February. 

Harvesting is accomplished by climbing and lopping off fruit bearing
 

branches. 
Later, during yam planting, the then dry leaves are
 

collected by women, carried to the gardens in large bundles and applied
 

into tne ground with the "seed" yams. Gardeners believe that the
 

leaves "give the tubers room to grow", but the leaves, rich in
 

nitrogen, provide a good mulch in addition -o their nutrient value.
 

The regular cuttiig back of the 
trees appears to have an effect ,similar
 

to pruning ond stimulates fruiting* Figue-4.illustrates the method*
 

used to carry Pometia leavcs, -and Figure 5 shows bundles of leaves in.
 

a new garden.
 

FIGURES 4 AND 5 ABOUT HERE 

4. SYSTEM FUNCTIONING 

Almost all inputs into the systems come from within the village
 

community. 
 Land is occupied under laws which guarantee rights to 

customary-owners-and access.tb land is controlled hy the ladersof" 

extended -families-.-Inheritance of land rights is-normally'rom father­

to son, but daughters, particularly widows have no difficulty in
 

http:access.tb
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obtaining land for food crops. 'Many food gardens are cultivated on a
 
usufructory basis and land which is not being cultivated is open to
 
all village residents for collecting fuelwood and building materials or
 
hunting. Land for coffee is more restricted, and some families have 
coffee gardens at a distance from the village. However most people
 
build substantial "garden'.' house in which they stay while they work
 

in gardens or coffee blocks away from the main villAge.

i
 

Most families clear land for gardens in co-operation with up to 
15 other families. 
 Once the heavy tasks of clearing and burning are
 
completed, each family becomes responsible for its own individual
 
block. Coffee blocks 
are established in a similar way. A very small 
amount of paid labour is employed in coffee gardens, usually small
 
bands of youths or unmarried girls, raising money for such social 
activities as a sports club or a youth club. 
During the introduction
 
of coffee 'government nurseries~........... -re established, 
 butnow peopleriise 

coffee seedlings themteivesfrom-eetablshed 
trees.,
 

Productivity measurement in mixed gardens of this nature is vary
 
difficult. 
Yields of individual ;,pecies are highly variable within
 
and between sites. Harvesting of some species occurs within a
 
restricted time, while others are harvested continuously over the life
 
of the garden. 
Yield estimates of the most important crop, Dioscorea,
 

ranges from 10 to 20 t l
ha for D. esculenta and 16:t ha-1 for
 
D. alata. When rice was grown yields.ranged from 0.'45 to-2.8 t'ha.l:and
 
c o ffee yiel d s are ar o u nd-25 0 .g pet .t r ee of , t *.
- ^,.--c-e-ot' or sa:. -ou 

115 to 120 t ha . The aveag eprice d rcJt farm
 

gate' -for-982-w ' 0.55' kicaa s per .kg-(l- kina-l.2 US$). :thus.:'offee- .­
provided the average family with a cash income of around US$60 in 

1982.
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Production of the yam staple Is markedly seasonal, but other crops 

such as sugarcane, taro and bananas are less seasonal. 
Coffee
 

production occurs mainly between Hay and September (Figure 1).
 

Variability 
from year to year is low and is dependent on rainfall 

as well as social demands. Production is increased to meet the 

requirements of large ceremonies, with planning occurring some years
 

ahead to build up planting materials and to select, sites which are 

known to produce good yam harvests. 

All coffee production is for sale for cash and marketing is done
 

through a regional cooperative society, 
vhich is involved solely in 

coffee marketing. Small amounts of food are sold in a bi-weekly
 

periodic market 
on a nearby government station, where the main buyers 

are government employees. 

An important feature of "the system is. thatAg'round iover is. I'. itained:'' 

almost permanently;,exedpt for-a short p,,id between ,ein. ad­
the de-elo ' ... E . ..... . . 

. et .of the crops. ,,Even; uring.clearngtaud'kplntfn.g the,, 
surface isadsturbedailttle as possibl e Large trees are not
 

felled, but are pollarded and the bases burned to prevent regrowth.
 

Smaller trees, in particular some of the Ficus genera, do regrow
 

and help speed the recovery,of a tree cover'. 
 Branches from the 

taller trees are cut.up and stacked .forj£uelwood and only the leavei
 

are burned.
 

The' proportion as well :as'-th spatiaf"ara':foigng ,t.ofIcl"ared'n d 
in relation to 'land':I v y- . .. ana 

'eroson' 
 os no, r6h,,. . .... , : ,.. ,. .:. ....- : ,, ;', ,. ;-- :.' ;., ",,,: an - a a€,'a": pl'.'teb 
ccu ods'.are'lidaong -onitour, 

supported by-pegs,',to'reduce surface run-off' nd'ys'ae, alnt
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in individual holes upslope from the barrier. Other crops are spaced 
amongst the yams, also across 
the slope. However, much backward
 
rotational slumping occurs in the area and many gardens are deliberately
 
sited on slumps to take advantage of the recent soils found there.
 
Thus small slumps within gardens are not uncommon. On the other hand, 
some gardens are sited on slopes over 30 degrees and little soil
 

movement occurs.
 

Men and women share the labour of food and cash crop 
 production
 
relatively equally. 
Men carry out the heavier tasks of clearing while
 
women sweep and arrange slash material for burning. Customarily women
 
may not cultivate the soil with digging sticks or spades in the first
 
yam garden, so men plant most of the yam crop, taro, sugarcane and
 
bananas. 
Women plant restricted varieties of yams in piles of ash
 
above the ground surface, and greens. 
Women do most of the weeding,
 
while man attend to the other. aspects of icrop management such as 

tying up vnes and covering exposed.tubers with soiL.: 'The firt-yam'
 
crop is harvested 
 :mhn abyant' ,avet, r-"-s".that r 
 .cti.n.
. women '. :to
wm,
harvest the crop are somewhat relaxed. 
Both sexes pick, process and
 
sell coffee. Children also help with garden work. 
The major.bottleneck
 
in coifee production is the processing of the cherry to 
 parchment..
 

5. SYSTEM DYNAMICS
 

The food production system is 
 'very old one. 
Recent changes, in' 
'. . ...
particular the lntr6ducti':n:... of .laria ..contr 1, "raesa 

medicines,-have contrI uted 
ern 

eclentiai prorammes di
 

coupledu.d 
. ohn in 'n.mortality--ad- t ,coupled with a relaxation.of cu'stoma restriction' 
 on sexual 
activities, have resulted in an"increase in population. 
Emigration
 
has helped reduce the rate of increase in resident populations, but in
 
areas -ith greater.seasonality 
and-population 
pressure, the system is
 

http:relaxation.of
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degrading from forest fallows to cane grass fallows. 
 The introduction
 

of steel tools and implements has reduced the amount of labour
 

required 
and allowed larger trees to be cleared.
 

The coffee production system is only 30 years old. It involves a 

tree cover and maintains sustained production without outside inputs
 

such as fertilisers. 
However, most blocks are under-exploited,
 

probably because of lack of incentives for higher production and the
 

high labour costs of procesping. Investigations are underway into the
 

possibilities of producing either wet cherry, or dried cherry to
 

encourage greater production. Meanwhile most people produce at a
 

level which just sativfies their day-to-day cash requirements for
 

imported food stuffs, local taxes and school fees.
 

6. EVALUATION
 

The system provides, almost all the food and.immediate :casbvrequirements 

o ~the~fiouseh~ld and*~le o:riI.inputs. 


it is 


"Apu-laJy oevr 
vulnerable to, any, changes. which, bring.:aboria',>shorten g,O .ih'e:. '. 

fallow pariod to the point where a grass fallow replaces a tree
 

fallow. Robusta coffee, 
a new tree crop in the locality, has been
 

very quickly and successfully adapted to the system. 
But there is,
 

at present, a serious gap in the knowledge on the requirements of the
 

individual crops, relationships between the fallow vegetation
 

communities, and soil conditions so that sound advice cannot 'be given
 

on methods of avoiding degradation of the tree.cover in areas' where,­

the fallow period is being shortened, and -on 
 other aspectdbf .hfanagement.. 

of the system. The PNG shifting cultivatorsi:have.a..deep nowledge'
 

-f the-f llow -mcsstor-haracteri'ts dthey'.are. wi'g" to­
accept innovations if enough incentives and motivations are provided.
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This strength of the farmer is a major aspect which should be built
 
upon in any attempt to improve the system.
 

Similar systems exist in many parts of lowland and mid-altitude PNG,
 
and results and experience of one system could, within limits, be
 
extrapolated to others. 
Critical site factors influencing the
 
stability of the system are rainfall and, to some extent, altitude,
 
which determine the rate of growth of successional tree species and
 
thus the vulnerability of the systems to degradation.
 

It is essential that research is undertaken urgently,with a view
 
to providing appropriate guidance to improve the system and enable
 
the farmers to attain optimal productivity on a sustained basis.
 
Some studies that have been carried out in the mid-altitude localities
 
of the country (9, 3) are of significance in this context. Similarly,
in the immediate. area of the system described here, land evaluation 
studies-have been undertaken by.CSIRO of .Australa (6, 8),.. 'Some.other 
studies on a country-wide basis are. also -underway (10). ieas on • 
which research needs to:,be intensified on a priority basis include:
 

- pattern and dynamics of grass and tree succession following 

cultivation; 

- conditions which each succession provides for the development 

of the following succession;
 

relationship between the succession comunities and soil 

fertility;
 

effect of intervention in natural sucession (through
 
shortening of fallow cycles, introduction of new species,
 
and so on) on the sustainability of the system;
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- agronomic requirements of individual crops for optimaI 

production in the system.
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LIST OF FIGTRES
 

Figure 1: 
 The siquence of garden site clearing, planting and

harvesting, and natural regrowth.
 

Figure 2: The pattern of regrowth of fallow garden sites:of low grasses (mainly I Srta) per ha; (b) 
(a) area 

area of cane grasses(mainly Saccharum) per ha; 
 (c) total basal area of tree species
per ha; d) number of stems.of.:tree species per ha. The horizontalaxis in each figure represents the number of years since clearing.
 

Figure 3: Crose-sectional transects through fallows of different
ages: (a) 1 
 year after clearing and planting - the righthand slGpe
has been weeded and replanted for a third time, the left has beenallowed to go back into fallow; 
 (b) a 5 year old fallow - tall cane
grass and fast growing softwood tree species dominate, but some food
crops still remain; 
 (c) 10 year old fallow --on the lower, moister
slope tree species have shaded out the cane grass, which remain
dominant on the upper slope; 
 (d) 25 yar old fallow - all cane grass
has now been shaded out and the first tree species are being-aucceeded
by slower growing trees. 
 The large Pormetia has been planted during
some previous cultivation. 
This side is ready for re-cultivation.
 

Figure 4: 
 Large bundles of dry Poim-etia leaves are collected together
and carried to the new yam gardens by woman, to be used by their
husbands in plantirg the yam crop. Bundles commonly weight over 40 kg. 
Figure 5: 
 A newly cleared yam garden during planting. Seed: tubers
have been laid out near holes prepared for them and bundles :of'Bbh ia-are ready for use. '-The trees which previously .oviredsita.have been pollarded and killed by burning, 

the 
but are .nit;filied.The surface: of the garden has been swept of ash and debisibut'." 

otherwise is undiaturbed. 



Table 1. CULTIVATED AND NON-CULTIVATED FOOD CROPS IN TME MIXED 

CROP GARDENS 

FAM4ILY 	 BOTANICAL NME 

Acanthaceae 	 GrapophyZ~wn piatim 

Amaranthaceae 	 Arawanthue hyjbridua 
Ammwanthus tricotor 
Deezingia potysponra 

Anacardiacene 	 Mangiferxz in~dica # 

Araceae AZocasia ap. # 
Cocaaia escutonta (11 cultivara)

IAflthosomra saggitifo~ia* 

Bromeliaceae 	 Arana croouo* 2 cva) 

Bursuraceae 	 Cannarimw op.. 

Caricaceae 	 Cari= papaya* 

Convuivulaceae 	 1pionea batataos 

Cruciferae 	 Braeoica chinensjo* 
Naortijg homaZospermmz (2 cvs) 

Cucurbitaceae 	 Cita-uo~ vuZgario * 
Oawnioa eativuB 
acunbita m7o~hata* 

r~zgnta* op. ­

fxrihofnthes angzana 

Dioscoreaceae 	 Dziocorea: Ziata '(22 cvs)
D. butbifera 
D. eaoutenta (43 cvs) 

Euphorbiae Makilwt eocutenta* 

Grietaceae Gnetwn gnemwn 	 (2 cva) 

Gramineae 	 Saccharwn e;IuZe (14 cvs)
Saccharwn officicaZe ( 9 cvs)
Zea mays8 * 

Leguminosae 	 Arachis hypogeae~ 
Phaseotus vutgqari8*
Poophocatrpu tetragonoZobus ( 2 evs) 

4jliceae 	 AZtin:odozwnA 

Mal-vtaceae 	 'Ab Zmooo~us nanihot 
Aboivochue:*mooohatuo­ 2 cys)' 



Moraceae Artocarpua aZtiZie 3 cvs) 

Picus copiosa 

Musaceae hs app (26 cvs) 

Myrtaceae Eugenia IWawcemlig 

Oxaliciaceae At'orrhoa caramboZa* 

Palmeae Areca catechu* 
Cocos nucifera 
Hetroxyton sagu 

( 2 eva)
( 2 cva) 

Piperaceae Piper nigrwn 

Rutaceae Citrus sinenai 

Sapindaceae Pometia pinnata (2 cvs) 

Solanaceae Capeicufn frutecens* 

Lycopersicwn es80uZ8anm 

*Introduced since c1900 #Cultivated outs'~ le of gardens 
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Figure 1: The sequence of garden site clearing, planting and 
haivesting, and natural regrowth. 
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Figure 2: The pattern of -regjoth of'fallow garden; sites:. (a) area,.,
of low grasses (mainly .imperata) per-a; (b) area of cane grasses,
(mainly Sacchtruu) per ha; (c) total basal area of tree species 
per ha; (d) number of stems. of tree species per ha. The horizontal 
axis in each figure represents the number of years since clearing. 
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Figure 3: Crosa-sectional transects through fallows of different
ages: (a) -1 year after clearing and planting - the righthaad slope
has been weeded and replanted for a third tine, the left has beenallowed to go back into fallow; 
 (b) a 5 year old fallow - tall canegrass and fast growing softwood tree species dominate,-but come foodcrops still remain; (c) 10 year 'old fallow - out'Lae lower.,zaoister
slope tree species have shaded out the cane grasb,! which remaindominant on thc upper slope; (d) 25 year old fallow - all'.cane grasshas now been shadelI out and the first tree species -are being' succeededby slower growing trees. The large Ponmetia has been planted duringsome previous cultivation. This side is ready for re-cultivation. 
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Figure 4: Large bundles of dry Pommetia leaves are collected together

and carried to the new yam gardens by woman, to be used by their 
husbands in planting the yam crop. Bundles cononly weight over 40 kg. 

/) 1 , 



Figure 5: 
 A newly cleared yam garden during planting. 
Seed tubers
have been laid out near holes prepared for them and bundles of
Pou netia are ready for use. 
The trees which previously covered the
site have been pollarded and killed by burning, but are not felled.
The surface of the garden has been swept of ash and debris but
otherwise is undisturbed.
 


