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PART 1. INTRCDUCT ZON

PREFACE

This report describes a land system analysis of the Falkland Islands based on
air photo interpretation. Analysis data of soll and herbage samples are

presented and discussed, The report is not a detailed study of land resources

and because of insufficient field data it has not been possible to describe

the soil and vegetation of all the land system facets, The report is

intended to provide information for the researci: workers who will subsequently
be concerned with the problems of grassland and sheep husbandry and it should

facilitate the identification of those areas where grassland improvement may

be feasible. Much of the information presented here has been derived from

earlier reports, many of which are listed.

ACKNOWLEDGEMENTS

A large number of individuals have assisted in this project and their contribu-
tion is warmly acknowledged. Their contribution is described in detail under

'Team Composition', Part 2. The Project.

ABSTRACT

This report maps forty-five land systems with four land system variants which
are described. Thirty-three soil profiles have been examined, analysed and
discussed; herbage samples from twenty-five of the soil pit sites have been
analysed, and their composition is discussed. In a brief account of the
vegetation, derived from the descriptions of Skottsberg (1913), Davies (1939)

and Moore (1968), eleven communities are described.

SUMMARY OF CONCLUSIONS

It would still seem that the greatest need is to diversify an economy which is
entirely dependent on wool, but the failure of recent attempts to diversify,
combined with the scarcity of labour, and possibly with political uncertainty,

appear to have discouraszd the necessary search for new sources of income.

Despite the need for a more diverse economy, we recognise that the imnmediate

task is to improwe woeol produciion, Sheep husbandry may be considered in
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.terms of nutrition, hecalth and genetics.

Nutrition is a matter of grassland imprcvement and possibly cf mineral or even
amino-acid supplecments; improvements must be evaluated in cconomic terms.
It may be possible to improve or modify the existing routine practices of sheep

management as a result of veterinary investigation.

The possible gains from genctic improvement are likely to be limited unless
there is improvement in the standard cf husbandr: , althcough further reduction

of inherited susceptibility to "wcol-blindness'" may still be possible.



PART 2. THE PROJLCT
LOCATION .ND HISTORY OF THE FalKLaND ISLANDS

The Falkland Islands lic in the South Atlantic Ocean between the latitudes
51¢ and 53° South and lcngitudes 57° and 62° West. In addition to the larger
East (5 200 km2/1930 sq mi) and VWest (3 500 km2/1351 sq mi) Falklands therc are

approximately 230 smaller islands.

The Islands are 484 km/300 miles east cf the nearest point on the South hmerican
Continent and are 1610 km/1 000 miles from Montevideu from which point boats

connect the territory with the cutside world.

In 1833 Britain established a permanent settlement in the Islands including a
strategic naval base. Thrcughcut the second half of the ninetecnth century
the islands werc a ship repair centre and supplicd focd and water tc whaling

ships and tu ships rounding the Cape.

Cattle which had been introduced in the eighteenth century had increased to an
estimated 50 000 but these wild cattlc were hunted dcwn for feod during the
19th century and rcplaced by shcep.

i variety of breeds ¢f sheep have been intrcduced including Leicester, Cheviot,

Linccln and Merinc, but at the present time Romney Marsh and Ccrriedale dominate

the national flcck.

Sheep numbers arc shown -

1870 65 000
1880 411 0CO
1898 807 coo
1910 725 0LO
1920 641 000
1930 607 000

Since 1930 shecp numbers have remained fairly stable rather over 600 000-

Wocl has been virtually thc only export during the present century; in the

twenty-year period (1940-1960) yield of wool per sheep has risen from

6.69 1b tc 8.57 1lb. The overall carrying capacity is 1:4%4%6 acres (1:1.85 ha).
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. The average annual expert of wesl in the period 1963-65 was

L 900 000 1b (2 200 tons) valued at £1 100 COO.

Therc arc 25 farms owned by 22 companies or partncerships; the largest of
which, the Falkland Island Company, owns 46% total land {1 330 000 acres/
539 000 ha) and enjoys a trade monopoly hut is required tc provide shipping

services.

The population numbers 2 000.

THE ORIGIN OF THE PROJLCT

In august 1967 the Land Resources Division received 2 request from the
Dependent Territories Division of the then Commonwealth Office for a soil

survey of the Falkland Islands.

At a subsequent meeting in the Ministry of Overseas Development, at which the
Governer Sir Cosmo Haskard K.C.M.G.,M.B.L. was prescnt, it was agreed that

the Land Resources Division wculd initiate a small soil sampling programme;

& full scale¢ soil survey was not considercd possible becausc of the need to
rely on others for the field work. In order that the limited sampling should
be meaningful, it was decided that a Land System /nalysis was necessary and

that this analysis would determince the location ¢f sampling sites.

It was made clear at the ocutset that the survey would have severc limitations

e

and wculd be mainly uscful as a source cf informaticn for subsequent research

workers.

TEAM COMPOSITION

The members of Land Resources Division concerned with this project were

R. B. King gcomorphologist, D. M. Lang soil scicntist with first-hand knowledge
of the islonds, and fi. Blair Rains, agro-ccologist. It was not possible for
any member of the Land Rescurces Division team to visit the territory for the

purpose c¢f this survey.

The team worked in close cooperation with individuals from a number of

organisations. The field werk was undertaken by Dr. C. M. Clapperton of

th



. Lberdeen University and by Mr. C. Young formerly Pasture Officer,
Falkland Islands. Mr. .. Robertson of the Macauley Institute advised on the
sampling technique and subscquently arranged for the analysis of the peat
samples, the results of which were discussed by Dr. J. W. S. Reith. The
herbage samples were analysed and the results discussed by Dr. T. B. Miller
of North cf Scotland College of sngriculture. In addition Messrs J. Varley
and J. Coulter of the Land Rescurces Division ccntributed to the study by

analysing ‘¢ mineral soil samples and interpreting the results.

PRCCEDURE

The preliminary air photc intcrpretation and the delineation of fifty two land
systems and three land system variants was completed in the twc and a half

months mid- iugust to October 1567.

Towards the end cf this period sampling methods werc decided and the necessary

equipment including a peat borer was cbtained.

The sampling was undertoken by Dr. Clapperten and Mr. C. Young during
November 1967 and January 1968. From West Folkland it was possible to visit
2k ¢f the 37 selected sites; on Bast Falkland samples were obtained from nine

of the 32 sites.

The samples werc received in Britain in May 1968 and analysed during the period

hugust te Novenmber,

During april and May 1969 the Land System snalysis was revised and reduced to

forty-five systems and the informaticn presented in this report was assembled.



. PART 3. THE LNVIRONMENT

This report is nct intended to be a land rescurce or soil survey. The land

system analysis should previde 2 useful framework for subseguent detailed
investigations on the ground; leading tc a rescurce assessment and the
selection of areas suitable for improvement. The soil and herbage analyses
represent only a mcst superficial sampling, but they provide a guide to the

nature of the problems invclved in pasture improvement,

Sources of envircmmental and agricultural information are given in Part L,

GENERAL DESCRIPTION

The land surface is broken and hilly, with hills rising to 700 m in both Fast
and West Falkland. A4 distinctive feature which can be secn clearly con the
air photugraphs are the stone rivers. Streams and shallew ponds arc very

common and thc coastline is heavily dissected.

The geulogy has been described by Baker (1924), idie (1958) and Cawkill ct al

(1960). It has been summarised by Moore (1958) in his intrcducticon.

The Falkland Islands have a cool oceanic climate with frequently overcast
skies end strong winds. Metercclogical data have been collected at Pert

Stanley since 1923 and at a number of other stations for a shorter periced.

Precipitation at Pert Stanley amcunts to 607 mm (20 year average) but can vary
from 492 mm to 780 mm. The nconthly average based on a twenty-year period

(1944-63) is shown below.

mm mm
Jan. 0.5 July 45.9
Feb. 57.0 hug. 44,2
Mar. 49.5 Sept. 39.5
Lpril Lo L Oct. 33,8
Moy S54.8 Nev. 41.0
June  50.3 Dec. 73.8

Total 607.5 nm

The dricst months arc September, Ocicber and November. The mere scutherly
arcas tend tc be drier than the northern arcas and 'rain shadow'! effects are

prcbably important in a number cof areas.
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.Temperatures shcw limited diurnal and seascnal variaticn. Greund frosts and

sncw can occur in any month ¢f the year.

Summer and winter tempcratures (“°c) reccrded over 22 years at Port Stanley

are shown -

Mean Min. Max. Mean Min. Mcan Max.
ezl 8.8 0 23.9 Sk 12.9
July 2.3 L7 fe 8.9 0 L.3

AND SYSTEMS

Three paramctcrs are used to define land systems: altitude, geclogy and
dominont facets. The altitudinal ranges, which were chesen with regard t
land use, are 0-250 £t (L)*, 250-600 ft (M) and greater than 600 ft (U).
However, for beth cartographic and land usc reascns, mountain and hill lower
slopes, i.e¢. slopes in the region of 25°-30° are included in the altitudinal
ranses to which these slopes reach. For this reascn the altitudinal rangcs

in the land system table are prefixed by '"Up tc'.

The geclogical divisicns are lithcleogical. Although occupying a very small
area, the rocks of the Cape Meredith Scries, consisting of igneous and
metamurphic rocks, arc so different from the rest of the islands, which are
compesed cof sedimentary rocks with very sporadic dolerite dykes, that they

have been designated separately (C).  The Pert Stephens Beds (P) consist of
sendstines, quartzites and conglomerates. The Fox Bay and Port Philemel

Beds, coensisting of shales with thin sandstcne bands have been classed together
(F), because cf their lithological similarity and difficulty of differentiaticn
by air photograph interpretation. The Port Fhilomel Beds have a greater
density of sandstcne horizons but as in Scuth sfrica where hoth beds are
amelgamated intc the Bolkeveld Series, their lithological similarity with the
Fox Boy Beds allows them to be classed with the latter, The Port Stanley

Beds () are cumposed of quartzites and quartzitic sandstcnes with intercclated
shales. The Lower Lafcnian Scries () is predominantly tillite whose upper
horizon is a 100 m thick resistant horizen of Lafonian Sandstone which is a
useful marker between this series and the Upper Lafonian Sceries (8), consisting

of alternating sandstones and shales.

*Letters in brackets refer to symbels used in the land system tables
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Since lower altitudes have a greater land use potential than higher cnes, the
former have been diffcrentiated by a greater number of dominant-facet parameters
than the latter. In fact, for the highest altitudinal range, it was nct
considered necessary to differentiate land systems at all according to deminent
facets. Strata attitudes are primarily respcnsible for the differences in

the middle and lew altitudinsl ranges. Steeply Cipping resistont sandstones
or quartzites produce ridges (r), while less steeply dipping recsistant horizens
procduce dipslopes (d). Structural plateaux are found at approximately 500 It
(5 P) and 250 ft (2P). The lotter level may be custatic (indersson, 1907;
ENSIERR 1S53, a5l . Where there is no structural control, i.e. the dominant
facet is a smcoth convex siope, no dominant facet symbol is shown (e.g. MQ).
Structural benches and plateaux below 250 ft arc given the symbel (P). Between
Mount Sulivan and Queen Charlctte Bay in West Falkland, there is an area
dominated by ridges and infill (R+I) and on the ncrthern and eastern sides of
Mount Sulivan, Lakes (LL). Denuded ground (D) and areas covered by tussac (SI)

are shown separately.

hir photograph grey tounes appear to correspend roughly with vegetation and seem
to have a pedclogical significance (sec secticn on land units and soils).

Where thcre is a dark grey tone, correlating roughly with lmpetrum, the symbol
(dk) is placed after the other land system symbolsa Poa annua, which is nct
visible on the air photcgraphs and was ccpied from Davies' map (1938), is shown
as (P.), alsc placed after thc other land system symbols. Where there is a
dark grey tone on the interfluves amd a light grey tone in the valley bottoms,
the symbel (FC) is used. Vhere ncne of the symbols mentioned in this paragraph

are shown, the grey tocne is light and there is orobably Cortaderia.

One cther symbol (h/ ), placed before the other land system symbols, is used
to designate high drainage density. Further devails ¢f the land systems are

given in Apnendix Table 2.
LiND UNITS 4RD SOIL

The {(dk) land system variant has predominantly mineral scils, except where

it is a variant of UG. Scils overlying Fox Bay, Pcrt Philomel and the Upper
Lafenian Series arc mestly mineral, wheress scils overlying Fort Stanley Beds
are organic. Land System R+I is alsc mostly orgenic.  Terrace soils are mostly
organic, but soils found on ridge crests and slopes are mostly mineral.

llhere 2 terrace coincides with the (dk) land system variant, the scil is mineral.

= @ =
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The terraces referred to in this section are mostly estuarine.



The (dk) land system variant is alsc associated with less altered and shallcwer
peats. Greater pecat depths are found in land systems LQ and R+I and with the
M and U land systems. Greater peat depths are alsc found on the dipslope facet
and un the ridge slope and terrace facets which are not coincident with the

(dk) land system variant.

Land systems LL, R+I, those found on the Upper Lafonian Series and the (dk) land
system variant at low altitudes are less acidic then the cthers. Souils over-

lying Port Stanleys Beds are gencrally more acidic.

The terrace facet has the best phosphcrus values. The cnly other two samples
which do nct have low phesphorus values are W16 (LFd Piedmont) and W19 (LF (dk)
Valley Bottom) but both of these have low extractable phusphcrus. Land system
LFr zne the terrace facet have slightly higher extractable phosphorus valucs
than the other land systems and facets. Lond systems R+I, UQ and those cn the

Upper Lafonian Series are particularly low in phespherus.

Land system R+I appears to have lcw potassium and magnesium values. The

plateau facet seems to contain nmere potassium and magnesium than the ridge slope

facet.

The only calcium values which are not very low are those «f the terrace and
valley bottom facets and these are very voriable. The sample frum the latter
facet is near sea level and probably contains a horizon derived frem o former
terrace. These facets alsc have high sodium values. The (dk) land system

variant alsc tends to have higher scdium values.

SOME CHiRACTHRISTICS OF F.LKLLND ISL.ND SOILS

The important divisicn ¢f the Falkland Islands scvils is between the organic

or peaty scils (referred to ns Histoscls in the most recent american
classification) and the mineral soils. The american clessification makes use
of diagnustic master horizons which must be at least 30 cm thick if cdrained and
45 cm thick if undrained. The diagnustic herizen is described as fibric if it
censists of relatively undecompased crganic materials., amongst other
proverties, it should yield a saturated suvdium pyrophosphate extract, when a
white filter paper is inserted into a paste, which is higher in value or

lower in chrema than 10 YR 7/3. The horizon is described as sanric if it
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ccnsists of highly decomposed organic materials with very little criginal plant
fibre remaining. It yields a saturated sudium pyrophosphate extract which is
lower in value cor higher in chrema than 10 YR 7/3. In additicn tc these
criteria, the smount of mineral matter i.e. ash in the scils, though not used

as a diagnostic criteria in the imerican classification, is chvicusly important.

The profile descriptions show that virtually all the scils have a fibrous peaty
top-soil; din other werds the top horizon ncermally consists of relatively
undecomposed organic material. However the percentape of ash shows that the
crganic materials form a relatively small proportion of the tep-~scils in a
considerable number of the profiles. This high ash content is usually assceciated
with profiles in which the non-peaty horizons are less than 45 cm from the
surfacc. Using the defirnitions of depth and ash content of the tep horizons,

it is relatively easy to scparate cut the peats from the non-peats rceferred to
hereafter in the report as mineral scils, though they might be more closely

described as muck soils.

The samples from 32 prcfiles were analysed at the Tropical Sovils Analysis Unit
for the following: ash on oven dry peats (igniticn at 4g0°c) pH in water and
N.KC1l, total N on mincral soils, 'total’ F, K and Mg in mineral soils fullowing
digesticn with perchloric acid and 'total' P, Na, K, Mg and Ca by acid
extraction cf the ash on peats. Exchengecble cations (with ammonium acctote)
and basec saturation were determined on the minernl soils ond phosphates soluble
in NH,F and HC1 were alsc determined in these scils; results are given in
Table L. A selection of the peats were analysed by the Macaulay Institute for
Suil Research, iberdeen by their methods for examining peaty scils in which

the lime, phosphate, potash and magnesium contents are cdetermined by extraction
with 2.5% acetic acid; results are given in Table s. Trace elements were not
determined in any of the scils but trace clement levels in prass samples were
determined at the ngricultural Chemistry Department, aberdecn University and
their results arc given in Table 6. It should be noted that the analytical
results fer peats arc based on weight. Since the »ulk density cf scme of the
veats may be cnly zbout one-third that of mineral scils, the figures for peats
in Table 4 should be divided by a facter of about 3 for realistic compariscn

with the vnlues for mineral soils.
i1l semples are very acid, most pH values being in the range of k.1 tec 5.0
with a few profiles, exceptionally, exceeding 5.0. Mcst samples shew the

charactcristic lower pH values when determined in N.KC1, though there arc sume
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samples where this depression is very small and isolated cxamples where pH
in N<KC1l > pH in water, Such & phenomencn is usually asscciated with soils
having a net pcsitive charge but it is deubtful if this is the explanaticn in

this cassz.

With twu except:ions the mineral soils are extremely low in calcium; many of the
samples have nil levels o¢f exchangeahle calcium. The twe exceptions are
samples irem a marine terrace and a valley bottom facet. In both profiles the
high calcium levels are confined to onc hurizon; in profile W4 (land system LFd)
this layer is at the bottum of a profile (at 22 em) overlain by peat. 1In
profile M6 (a valley bettom) only the 15-25 cm herizen hes high exchangeable
calecium, The rather high exchangeable sodium levels in these two profiles
sugpest marine influence and the hish coleium probably came from banks of
shells., Samples from cther marine terraces do nt have thoese relatively high
calcium levels so scils with this are probably of very limited distribution.

In the peat soils, calcium levels arc very lew especially when allowance is made
for the low bulk density of the peat. There is ne indication that any of the

cther laid facets hove ncar adeguate calcium levels.

Some of the values for 'total' phospherus arc extremely low, scils associated
with ridge cre.ts being particularly low, possibly because the crests consist
mainly of silicecus rccks. The higher phosphorus levels appear tc be asscciated
with the marine terraces., The values for 'total' phosphorus in pcats appcar
higher but cn allowing for the low bulk density the re-calculated valucs are
quite low. The results from hoth the Macaulay Institute and from the

Tropical Soils snalysis Unit suggest that phesphate levels in these suils are

very low.

Levels of potassium and magnesium are scmetimes high, profile W25 for oxample
having more than one per cent tetal potassium in the subscil. The peat soils

are nearly aluvays much lower in potassium than the mineral scils. The high
levels of 'total! potassium also influence the exchangeable potassium, some of

the values exceeding onc m.e./100 3. The high levels of potassium and

magnesium are possibly assuciated with shaly scil parent material, On the

ridge crests, as for example in prcfiles W18 and W21, very low values are ubtained.
The herbage analysis hears cut the very low values for calcium and phosphorus

and alsc for some trace clements in these soils, so that animals undoubtedly

suffer from the poor quality cf the herbage. Overall the soils, as would be



expected from the climatic conditicns and nature of the parent material, are
very poor but the survey suggests that the marine terraces and valley bottoms
are the slightly more promising. The extent of the calcium rich subscils is
not known; deep ploughing, te mix scme of these with the peaty overlay could
be beneficial; it would appear however that such arcas are not extensive so
that such a treatmeat would ccntribute little overall to apricultural
improvenent. Other things being equal the deep neats have probably less

potential than the shallow peats over clay.

Whilst wineral licks cculd improve the nutrition of animals, the quality of
the herbage can only be improved by the addition of lime and phesphatc.
Unfortunately we have no information cn the effect of these on yield or

composition ¢f herbage in the Falklands and furthermore the economics of

fertilizer use, even as a long term capital investment, are most probably

unfavourable.

VEGETATION

The natural vegetation is grassland or low heath; trees are absent and can
only be grown with difficulty in the most sheltered situaticns; physiognomically

the vegetation is couparable with upland areas in Britain.

Skottsberg (1913) describes the vegetation and Moore (1968) amplifies this
description. Davies (1938) describes and maps the main vegetation communities

in terms ¢f their agronomic significance.

Physiognomic units can be distinguished on the cerial photographs although the
relatively low-growing vegetation makes interpretation difficult. The
fcllowing subdivision of the vegetaticn is made as a result of L.P.I. in
conjunctiocn with the existing descripticons. It must be emphasised that

there arc many gradations and that some of the transiticnal areas may be of

significance as sites which arc suitable for grassland improvemcnt.

1. Coastal Grassland

i. Poa flabellata nsscciation

ii, Poa annua asscciation

—



2. Inland - Upland Grassland
i. Upland Grassland
ii, Pcorly Drainad Grassland

iii. Vet Grassland

3. Dwarf-shrub Formation

i. Umpetrum - Pernettya nssociation

ii. Empetrum - Blechnum - Belax /Association

4, Hydromorphic Formation

i. Juncus schcuzericides iLissociations

ii. Restkovia - astelia - Ccertaderia Assuciations

5. Sparse or Denuded Formations
i, Montane (Feldmark) nsscciation

ii. Coeastal Dunes

1 Coastal Grassland

i. Pga flabellata isscociation

This tall-growing tussuck prass, occurs as a narrow ccastal fringe but because
ArTure Y ’ -

of its very palatable pstive, extensive arcns have been pgrazed to destruction,

and it is cnly on sume of the smaller islonds that it con be seon in an

undisturbed condition.

It appears to have 2 high nitrogen requircment which is previded by the excreta
of marine animals; it ramcins green in winter and withstands cutting but is

scnsitive to uncontrolled summer prazing.

This association cccurs as the '"Tussac' of the land system map.

ii. Poa annua association

The introduced annual meadow grass is widespread, including ccastal sites, and
often furms reclatively pure stands. In cuastal areas it is common on
abandoned penguin resting grounds with high levels of scil nutrients, The
occurrence of this grass is shown by the quatifying letters Pia on the land

system map.
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’ 2. Inland-Unlond Grasslond

Large areas of the Falkland Islonds are covered by white grass Cortaderia
pilosa, c.g. L1 & WZ20. Ti may occur in pure stands but more freguently it
occurs as the dominant or the co-dominant in association with other spccies.

It occurs uader a wide range of soil conditions and in its various associations

is the most extensive plant formation,
i. Upland Grassland

On upland sites, sore ¢l which are marked by 'stonc rivers' of boulders,
Certaderia pilosa cccurs with Festuca ovina and Pua alcpecurus. The scils arce
shallcw with o limited organic matter content. These pastures at clevations of
between 1 000 and 2 CCO ft represent a soft camp farm property, but as Davies
indicates, arc usually unsvitable for any ferm of imgprcvement which requires

mechanical cunerations., on account of the boulder - strewn terrain.
ii. Pocrly Draincd Grassland

On level ground and gentle slopes up to an altitude of 700 ft there is a

Cortaderia pilosa - Gunnera magellanica asscciation. This asscciation is found

on indifferently drained shallow peaty scils, and there may occur a number of

other specics including Deschampsia flexucsa, Pratia repens anéd Blechnum
- s e b s L

pinna-marina. iv very lorge number of sampling sites are in this categery.

iii. Wet Grassland e.;. W2b

Under cenditions oif poorer drainape ond on scils which usually have a higher

crpanic matter content, there is a Cortaderia pi_osa - Orecobolus cbtusanpulus

asscclation in which Corex fuscula may sumctimes be present. This community
represents the transiticn belween o hydromorphic condition and the bYetter drained
grassland. Davies (1939 ) regards this asscciantion as the most useful of the
'soft' camp types and suitable fur improvement, by higher stocking, by surface

drainagc.,
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3.  Dwarf Shrub Fermation

Empetrum rubrum (Diddle-dee) is the most important component of the shrub

Formation; it occurs in a number cf different associations anc is widespread
both cn coostal and inland sites including stony ridges and rincons. The
soils are hard, mainly mineral soils with variallc amcunt cf organic matter

an¢ we found overlying covarse well drained rocky subsoils. although &. rubrum

and Ccrtaderia pilosa e.g. W37 & W31 are found together, other assuciatiuns

are more CoOMMOma Two L. rubrum associations, cic on a marine terrace (M27) and
the other on a slcpe (W31) produced the only herbage sauples to have even
moderate levels of both calcium and phesphorus (the phosphorus levels would
still he generally regarded as inadequate). E. rubrum is indicated by the

letter 'dk' on the land system map.
i. fmpetrum - Pernet 2 .ssociation e.g. W2Y

LAn association of B. rubrum and Perncttya pumila either with or without

Baccharis magellanica is cuimmon. Davius suggests that overgrazing combined

with burning may have destroved the mest useful cumponents of this association.

ii. Fmpetrum - Blechnum - Belax .asscciation c.g. W31

On shallow well drained soils in sites such as the margin of scree slopes

Blechnum pinna-marina. B. magellanicum and Bolax punmifera cccur either singly

or tcgether as co-dominants in asscociaticn with &. rubrum.

L, Hydromorphic Formation

i. Juncus scheuzericides association

Under eutrophic cenditions of seepage and drainage, cften adjacent tou streams

particularly near to the sea a Juncas scheuzerioides Lssociation may cccur.

These sites are grazed by geese as well as by sheep. Davies sugiiests that
these pastures of rushes and forbs are likely tc be nutritively valuable and

that they might be suitaLle sited for imbrovement by cultivation and reseeding.



iis /fstelia -~ Rostkovia - Cortaderia /isscciations

In the absence cf lateral movement of water and under conditicns cf impeded
drainage beg-like cenditions are cencountered. Under the mcst extreme conditicens

nstelia Humila is the dominant species, but with Rostkovia magellanica appearing

in many facies. Under drier conditions there is an assceiaticn of

nstelia - Rostkovia - Cortaderia W32 & W22 and Moore suggests that this is

probably the most extensive of these described in this section.

5. Swarse or Denuded Formations

i, Montane (Feldmark) nssociation

above 2 000 ft therc is a sparse cover of 'cushion' plants as well as cther

angicsperms and cryplogams.

ii. Couastal Dunes

areas devoid of vepetaticn are common around the ccast. Some c¢f thesce arcas may

have once been covered by Poa flabellata and there have been some attempts to

reclaim some areas by establishing grass.

NUTRITIVE V.LUS OF THE HERBuGo

i sample of the vegetaticn, including both herbage cnd leafy shoects of shrubs,
was collected frem about two-thirds of the seil sampling site and was

subsequently anclysed.

The samples which were ccllected between 20 November 1967 and 20 January 1968,
were obtained by taking a number of small clips from within the vicinity ¢f the
scil pit; the actual number of clips varied according to the amount of material

present which could be pgrasped in the hand.

Samples were air dried.

The analysis of these samples indicates that they arc scriously deficient in
many of the nutricnts penerally regarded as essential for satisfactory animal

production. It must he realised that the sclectively grazing animal is able to
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obtain a ration of considerably higher nutritive value than that indicated hy
the analysis of nurmel samples. In the case cf many of these samples even
the ability of the animal tc select those plants or parts of plants with double
the average calcium and phusphorus content would still result in serious
nutritional deficiency. It had been assumed that young shoots of Zmpctrum
rubrum would he eaten but we have been informed that this is not sc and that
apart from the bYerries the shrub is not browsed, and that the better levels cf
caleium in samples W21i and W27 and W31B are not significant in the diet of the

sheep.

In any discussion of the nutritive requirements of livestock, it is necessary
to remember that different classes ¢f stock differ very considerably in their
nutrient rcquircments, and that although animals may survive on inadeguate
diets, their productivity will be reduced, There are very big differences
between the requirements of mature wethers and these of lactating ewes, of ewes

in the later stagc of the jestation pericd and of young animals.

Because of the sclective ability and of the different requirements of the
different classes it is perhaps uwnwise to attempt to indicate the level of a
nutrient at which it ccnstitutes an adequatc supply or deficicncy; in addition
the utilisation of 2 number of minerals is affected by the level of other
mincerals in the food. Te a limited eoxtent animals may become adapted to

near Ceficiency cenditions.

Potassium is excluded from any discussion bhecause it is unlikely to be inadecquate.

Crude Protein (total N x 6,25)

The level of protein is affected by the stapge of develepment and by earlier
defoliaticn. In these samples the ranpge is from 3.2% to 6.3% and indicates
that there is little available nitrupgen in the scil, Any improvement will
depend cn either encouraging the break-dewn of somc of the organic matter or
the introducticn of a legume, and both will depend cn the ability te raise

the pH. hanimal procduction is likely to be adversely affected by these lcow

levels.,

Dipestible Orpanic Matter

Nc reliance can be placed on the D.0.M. fimures because unsuitahle crganisms

were cemployed in the dipestion of these samples.
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) Calciun

The requirements of the animal for calcium cannot be separated frem its
rhosphorus requirements and the satisfactory assimilation and utilisation of
these two clements which arc essential for bone formation alsce depend on
adequate supplics of Vitamin D. Vitamin D can Le synthesised in the skin
provided there is sufficient cxposure to ultra-viclet light but in the high
latitudes cf the F.I. mest of the ultra-violet light will be absorbed by the

atmcsphere luring the winter months.

Calcium ‘leficiency is unusual but can occur when the content cf the herbage
is less than 0.2% (dry matter hasis) and is likely when it is belcw 0.1% which

is the case with 2 very large number of thesc samples.

Phosphorus

i has been indicated, phosphorus requirements cannot be separated from the
animal's calcium requircments. However it is probable that a level of less
than 0.10% is inadequate for semi-mature wethers and that the mineral

requircment cf this class of stuck is approximately 0.15%.

Lactating ewes an’ lambs require higher levels c¢f both calcium and phesphorus.
0f thec herbage samples analyscd only one (W24) contained m: re than 0,710 phosphcerus

(0.11%) and only ninc of thc twenty-nine contained more than 0.10% colcium.

iny investipgation should determine the significance of these low levels of
calcium and phosphorus for animal production and if nccessary Zevise remedizl
measures; the possibility of Vitamin D cdeficicney curing winter months should

alsc be investigated.

Magnesium

Requirements of magnesium are related in a cemplicated way with those c¢f caleium
and tc some extert of »hosphcorus, but cvidence suggcsts that herbage with

not less than 0.07% magnesium is sufficient for growth and that a lovel of
0.10% is sufficient for the lactating ewe. These samples are generally

satisfactory in respect of magnesium.
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Copp er

Utilisation of copper is affected by the level of other nutrients in the food.
Under scme conditions, feed containing 1 ppm copper has been sufficient for
maintenance, but under mcre usuval conditions wool sheep probably reguire between
5 pom and 10 ppm; only a small number of samples contain mere than 5 ppm.

Sheep are however very susceptible to copper poisoning - the copper accumulates
in the liver -~ and there have been many lusscs as a result of overdesage with
mineral supplements and with anthelmintics. Unless there is reliable evidence
of a copper deficiency accompanied by adequate long~term investigation of

remedial reguirements copper centaining licks should not be recommended.

Manpanese

The samples have high levels of manganesec.
Zinc

The zinc content of herbarc can vary from & ppm to 300 ppm and the F.I. samples
indicate relatively low levels of zinc which could he inadequate; however the
deficiecncy of this clement is not likely to e significant until other more

seriocus deficiencies hove Yeen rectificd,

Conclusion

It scems probable that calcium and phosphorus are the mest scrious deficiencies
in the diet of the Falkland Island sheep; and that mineral supplementation

is nccessary. Supplementary Vitamin D may also be needed.

sn improvement in the level of protein and digestible organic matter, is essential
for increased production. flthough the overall imprcvement of these extensive
camps would seem impracticable it might be possible to create some really first-
class pastures, even if limited in extent; these could be used in a
complementary prazing system by these classes nceding a higher plane of

nutrition.
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SELWEED

Around the coast there are good supplies of seaweed mainly the '“rown'!

Macrocystis pyrifoa. The value of this kelp for supplcmentary feeding and

as a manure is discussed here. Its valuc for the industrial production of

alginates, mannitcl etc, is outside the scope of this report.

Macrocystis pyrifera Macrocystis pyrifera nscophyllum nodkosum
(Falkland Island) (British Columbia) (Scotland)
Analysis of Moist Sample* - % dry matter -
Moisture 7.26 - -
Crude Protein 13.92 8.2 3-10
Crude Fat 2.95 0.33 2.5 - 4.3
Fibre 13.7 - -
Cellulcse 2 -3
N.F.E. bh,2 58 - 74
hsh 21.47 38.5 16 - 25
Ca ) 11551 1.64
) not yet 0.33 0,10
) available 10,59 2.24
Mg ) 0.83 0.94
Iodine ) 0.18 0.07-0.20
Cu 9 ppm 4 ppm

*analysis by T.P.I.

It will be seen that there are major difference in the composition of these

seaweeds particularly in the levels of phosphorus and potassium.

In Britain dried seaweed or seaweed meal has been recommended for feeding te
hill shecep. It has not been found possible to incorporate more than 10%
seaweed meal in compound ratiocns; and dried kelp alone is not likely to be
palatable; there is also some uncertainty about its digestibility and
consequently its nutritive value. It would scem improbable that a raticn

of seaweed would appreciably improve the animal's proteain and energy supply.
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A8 a source of minerals the calcium content of both samples is good, but while
the phesphorus con”-:2% of the Canadian Macrocystis satisfactorily complements the
Calcium, the low level of phospherus in the Scottish ascophyllum could result

in worsening the phosphorus metabolism because of the imbalance with the

calecium, Senweeds are a poor scurce of the antirachitic vitamin D.

Kelp has been traditicnally used by Crofters in Western Scotlond as an orpganic
manure c¢n cats and potatoes. It is a useful source of potash, and possibly
of minor elements; 1in a near-subsistence eccncomy the fact that it has been

freely available is important.

In the Falkland Islands the mineral scils appear adequately supplied with
potassium and the application of seaweed to grassland on peat soils is unlikely
to bring about any improvement either in their nutrient status or in their

physical condition.
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TABLE 1

Land System Classification (a)
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PABLE 1 (cont'd)
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Table 2, Lend system classification B.

The table below is intended so that the Falklend Islands land systems
can be fitted into a world—wide classification system. It should be
stressed, however, tha%t stream frequencies and dominant facets (facets
oceupying greater than ton per cent of the land system) are only approxi-
mations. The land zone can be considered periglacial without
permafrost (Tricart and Cailleux, 1965, Fig, 49).
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*Tf not included under “dominant facets"

1 Light grcy reticulate pattern on a dark grey background.

Key

Process
Pg = perigiaciation
glaciaticn

M = mestane
A = seolian
¥d = marine deposition

Gecmorphic Positicn

Vo — R
D = dissccted zone of transference

C = Ceitozoic ecosion surface

P = proceat erosicn cycle

HEG = higiec® jost-glacial e static level

Dominant Tacc.o

Slope 5
vs = veryr sieep =30 -
s = steep = 1?0 -
hm = high moderate = 102 -
Im = low mederate - 35 -
g = gentle = 2° -
Vg = very gentle = 30! -
f = flat = 0 -
S = SlC;D

R = stone run

P = platcau

T = tor

D = dinzlope

C = scarn clcne

¥ = piedmors

L = elEs

B = strvciural bench

T = dune

E = raised beach

X = lako

d = hogbacl:

T = raised esitvary

Drainage Pattern

L (T (Y T { A I [ |

¥ T | | [ S 1 Y O I

None
Parallel
Colinear
Rectangular
Trellised
Centiripetal
Radial
Annular
Phantom
Dendritic
Pinnate
Barbed
Asymmetrical
Braided
Anastonatic
Distributory
Ephemeral
Meandering
Dichotomic
Mneulate
Swallow hole
Deranged
Subdendritic
Subparallel
Contorted
Reticular
Tacenate

Slope shape

P
X
@
iG

1}

plana=

convex

conceve

irreguiar topography
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Characteristic plan-profile (after van Iopik and Kolb, 1959)

CHARACTERISTIC FLAN-PROFILE
|NON-LINEAR |LINEAR AND | NON-LINEAR |LINEAR AND
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CRESTED OR PEAKED

NO FPRONOUNCEO
HIGHS OR LOWS

REPRESENTATIVE PLAN-PROFILES

Dominant Geology

@ = gquartzite and guartzitic sandstone Lower letters refer to
Sh = shale angle of dip of strata;
SS = sandstone same symbols as for

C = conglcmerate slope.

I = igneous rocks v = variable.

M = mnmetamorphic rocks

8¢ = sand

t = tillite
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TABLE 3 Land Systems Soil Data
| Eand e P Na K Mg Ca |
Sample| o 2 Facet % Ash QOrganic Type |depth | pH . : Ext Total | Rati - : - o
cm otal Ext..rRatlng. |_tating otal Rating | BExt Org. Total 1H.Ev.‘l:,:l.n,g i
E1 |LSP |Plateau 70_90* Fibric/Sapric| 21 [4.9-5.9] 190 0.1 | 3 400 2 300 Nil J |
E2 |Lss Scarp Slope 80" [Fibric/Sspric| 24 | 4.9 240 9 0.2 |5 400 3 900 Hil
E3 |Lsa |Dipslope 80"  [Fibric/Sepric| 35 |5.0 | 230 9 0.35 11 100 6 700 mil
E 4 {LSP |Lower Concave Slope Fibric/Sapric{ 25
E5 {LSsa Dipslope 46* Fibric/Sapric| 37 |4.2 S.L. SewS,Las s, b
E6 |LSr |[Ridge Crest (4) 65-80" Fibric/Sepric| 38 |4.9 200 7 0. 3 800 600 Nil
E7 |LSr (Floodplain 65-85" [Fibric/Sepric| 23 [.7-5.1 poici 3 2 000-13 000 4 500-6 500 Nil
E23 {1Q Lower Concave Slope | 10-30 [Fibric/Sapric| >70 | 4.5 500 - 800" ! | 600 -1 800” | 5.-5.1.| 8001 00" |s, 1 200-1 600|{7V.L,
4 |1g Batean <10 [Fibric/Sapric| >45 W.1-4.6| 200 - goo’ . 250 - 850’[ | 8.L, 1 000-2 000” S, 1 300-2 100|V.L,
E29 |LQ Marine Terrace 30-55 [Fibric/Sapric{ >35 |4.4 800 -1 100’[ 2 300-6 100’1 : 2 200--3 ‘IOO"ﬂ 800-4 500
72 lw  [Platean O 2545 [Fibric/Sa ric| 535 B.5-5.3 500 - 550" 800 - 1 8007 700-1 200 500-1 300
W 3 | LPr(dk)Ridge crest(6) _ Fibric 6 K.9-5.2| 230 5-11 '0.1-0.2| 3 000-10 QOO 1 300~2 100 Nil
W4 [LFAa  {Merine Terrace 18-30" {Pibrie/Sapric| 25 {.3-4.8] 390 16 1 1.0 |5 000 l {5 000 6.25
W5 |LF Lower Concave Slope | 80 |  Fibric 6 | 5.0 |2%0 - 3% s-128 0.2 |9 000-11 000 !S.L. 6 500-7 000 gl;; 5 Ly
W6 |LFr Convex Slope 55-50  |Fibric/Sspric| 27 4.8 100 - 400 11-35 ) 0.2 |5 000-8 000 | S.L. 3 500 S.-S.L, | Nil- v.L.
) I | i y 0.25
W4 |LL fl‘iiarine Texrace 96 Alternating 5.5 60 3007 ‘ 300 400
! Peat and Sand \
W5 |LL Marine Terrace 32 Fibric/Sapric >80 4.7 1400'4 . |2 SOO’Z : (1 500-4 OOO/ 1 400
W16 | h/TF(&) Valley Bottom 65* Peaty sand 5.5 200-1 000 12 P.1-1 .0'2 500 - 5 500 | '3 000-5 000 1-‘?11—5'
w17 h/LI"(dl:)!Ridge crest(’Q v 68" Fibric 12 4.8 V.L. i S.-S.L. S L
w18 | MP |Ridge crest'V V) | gog0” Fibric/Sepric| 37 A 300 11 0.2 |4 300 ] '3 000 Nil
W19 |LFa  |Piedmont 70 Fibric/Sapric | 37 4.9 00 - 450 3-7 b.po.z 5 500 . |3 000-4 500 Nil
W0 |RI  |Merine Terrace 20-35 |Tibric/Sapric| >45 4.7 500~1 000 S,L.- VL. | 600~ 2 ooo’l | S.-8.L.|1 200-1 800 Sta-SqT 2 000-4 500|L,-V.L,
SR T Ridge crest ‘!’ 15—55* Fibric/Samic| 57 #.3-5.2 50 6 |LeV.L. : 0-0,1| 800 -1 200 ' 5.-5.L.  400-1 000 S Sl S b Vol
W22 | LPr Alluvial Terrace 10-20 |{Mesic-Sapric | >42 4.4 600-1 goo'z Sr&i. 600 -2 500'fﬂ §.-3,L,; 800-2 500’Z S.-3,L. 1 000-2 Q00{V,L,
Basin Peat
W23 |LFr  (Platezu (6) 80" Fibric/Sapric | 20-30{ 5.0 170 10-15 4L, | 0.2 |6 500 S =54 1i,5 000 S. Nil V.L,
Wo4 |IF  |Plateau 20-40" |Fibric/Sagric | 27 | 4.7 | 00 - 600 15-45 | 0.3 |6 000-8 000 |4 500-6 200 8:%2_ '
W25 |MFr  |Platean (4) 65 Fibric/Sapric| 27 | 4.8 | 300 T=1k | 0.3 |6 000-13 500 |5 000-G 000 Wil
W27 | n/iFr [Dissected Marine 75 Fibric 5 | 5.0 | 270 = 470 10-35 0.4 |5 000- 7 000 5 000—7 000 Nil
(dx) Terrace ‘ i ! _ i
w28 | LF Plateau 45_75* Fibric/Sapric 35 3.6 15—+ 150 10-14 b'g_o_g 4 000-11 000 ' {3 000-7 000 ?léa |
W29 |MFa  |'Scerp Slope 15 | Fibric/Samric| 48 | 3.9 L.V.L. CELE T | s. Vi
731 | 0@ |Stcep Slopel?) 1/74" Fibric 210 MR N 5-8 0.2-0.34 500 ~6 000 | |2 000 Nil
W32 | UQEk) Plateau(3) 25 Fibric Blanket 45 4.5 6oo’£ 5 600 -1 500'z || 950-1 300 1 200
Peat . ! |
W36 | FCF Ridge crest (6) 80 Rootmat 23 4,9 600/' . 3 OOO’[ ! 2 500% 800
W37 ! LFd Cuesta crest 10-40 Fibric 45 443 750% ’ Sl =Tk 650 - 950’[; S.L,~L.! 550-2 100 S.-S.L, v.L,
ke e i |
* Overlying mineral soil )f Values for organic soils (1) 350 ft (2) 500 ft (3)1 175 £ 5(4)(8-1111)35 (5)vg:xs (6) gxS (7)hmcH)) of Table 2
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E1 1 3- 72-5 4-9 3-5 0-11 | 3/9 1 *18 . ; 819 : - .22 6'34 3 6.4
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E . Bo - 3-7 0'13 ! ~ i 2 57 | i ... 8.7
gﬁ ?3 gs.g g? 3.9 0.05 _ 1 227 294 '2 629 |1 113i 546 0.35 | 0.31 | 0.5 | N1 1.25 28.40 4 | 5
3/3 4.9 0.07 | 3.4 | 0.20:232 |11 100 | 6 700 | M i oos | 53
E6/1 | 11,5 | 65.6 [ 4.8 3.2 | 0.10 | 07T | 399 o1 G | '; 4 | A7 \
6/2 BEERINELGT 4.9 4:5 | 0.07 ; Lys 168 | 294 '1 313 368 | “ 1o |0.08 '0.38 1 Wil 0.74 18.13 . 53
6/3 4.9 0.05|5.8 | 0.20 200 | 3840 | 1 640 B | | 2
EANNRE | 61,21 AT 3.3 | 0.1 | | 470 452 11 5if8 024 | e | _ ]
EEEOBIREEE N 84,6 [ 4.7 4.6 | 0.07 ; ,_ 206 242 1180 | 73 4 G.33 | 0.18 10,50 | Mil{ 1,01 | 20463 1 51| 9.3
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BN e 91,1 4.3 3.4 | 0.28 647 | 819 | 578 809 - 1 208 ‘ | 33
EEERNe | 22:71 4.6 3.5 | 0.15 78 | 714 788 135 1 208 . | 2
MGHINGE | 31.81 4.7 3.5 | 0.21 521 | 609 1838 |1334!1 33 | | | i
E24/1 gl | 6.7 4.6 ERSi G 1a ! 458 11 134 840 11911 2100 | . =
Foo e e | 361 4.2 4.3 | 0.20 _ 580 | 977 4713 114181 701 | C
\24/3 | 8.7 |"039| 4.3 3.6 | 0.23 . 521, f 672 | SZEING0S 4 33/ | -
RO G [ 0.0 | 4.1 3.1 | 0.26 | 378 872 JEERRINTIOT1 § 1 575 | 56
RS ANao | 7.6 4.1 3.8 | 0.28 i | 252 | a7z | ZEOMESIN{CTE 1 890 | 58
BRI ol [ 4.1 4.1 | 0.34 = j 218 | 924 e 1 449 0 1 323 | 74
E29/ 9,5 | 32.9] 4.6 3.1 | 0.36 ' | 1067 11029 2363 |2153 4 452 | 76
ERONINTCT Y 49.6 | 4,3 3,5 | 0.23 | 840 | 714 14463 12604 1 260 | i se
FiR2o/B 60 | 56.3 | 4.4 1.6 @524 , 815 | 767 ;6 ACSEENIEA08%. 924 | | 54
29/4 | 6.0 | 56.2 | 4.3 3.5 | 0.23 ‘ ; 916 : 819 '6 563 |2 gog 872 | |
¢ 5 90 | 786 CREN Ol 7 g | 64
B 56,2 | 4.3 3.7 | 0.26 : BEOREE 6T 15 G | 2 667 . 819 | | &4
BT [T 49.1 | 4.5 4.2 | 0.20 ! ‘ 840 815 14515 2226 .92 | 1
w/1 [11.2 | 25.5| 5.1 4.5 | 0.08 | 949 | 819 1785 | 1208 1 334 | 43
BN | 23,2 | 4.7 5.3 | 0.18 ' 966 | 872 105 1071 1 208 ! | 84
2/3 | 14.8 | 25.0 | 4.5 3.5 | 0.20 J 60 | 714 | 788 872 924 | | L 84
BN 39,7 | 4.5 3.5 | 0.15 | | 508 557 |1 G 725 714 | | i | i
2;5 SRNNG2 | 4.6 3.7 | 0.13 " o Tk S SC R Rk 680 | 903 504 | | b el
W3 2 4. 0.03 1.1 0.05 21 (L3 7 | | g 0.22 0‘ | . 3 ! : 63
/ 5.2 0.02 [0.2 | 0,01[230 | 3 140 | 1 340 , !0.07 5 ?; .g C2>9 Nil 1.82 | 24,65 7 | 10.6 |
i 456 - I : 25 | Ml | 0.45 ER . -
5.2 0.02 [0.2 | 0.01[234 | 4560 | 2 120 ‘ | 0.07 ! 0.20 0,46 | Wil [N
4.5 5.0 | 0,34 ;' 1495 © 452 1260 11239 2678 : B 0.73 8.48 | 9 ¢ g9 |
i a8 )i0.23 / 1092 1 504 &40 903 2 604 ' -. L 66
Lch ' dusL 10,18 ; 941 | 504 |1030 | 872 2 373 | | | S
4.8 0.0 (8,8 | 0,41)388 | 5020 | 4 760 : | i ; 9 ' |
= SR T N WL ' < 504 399 113,675 onua L 0.96 f 0,38 . 5,12 | 6,25 12,71 P69 139 | Eis l 53
4.9 0.05 (3.0 | 0.11]249 | 8 480 | 7 020 : 0.24 | o ; .
51 0.0310.9 | 0.,05{296 | 9 300 | 6 760 0'24 i 0-52 k@0, 1@, 251 o g 2769 i g 74
B 0.03 1.0 | 0.041337 | 8 940 | 6 500 Jedh 4 1.39 1 0.25| 2,44 | 23055 [ B
5.2 0.03{0.8 | 0.05}330 |11 000 | 6 580 1 | eh £ 0,54 1 1,47 | g,25| 3 £ s & & 9.9 |
! | , 0.28 | 0,67 | 2.06 Nil 3:01 2;.22 p A2 el
-! | l | ; LU & T Sy
| | | 5 i 1
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‘LE 4 (Contimed)
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Survey S| e 1155 1385 8% e Hg . i o g o | & @
e e gEo |58 |95 = 494 1 588 | § [E% (&
W25/1 EOME2 0 4B | 3.5 | 0.04 151 294 | 1838 | 872 504
25/2 5.8 | 65.2 4.8 3.6 0.09 899 557 | 2 g40 | 1 050 609
25/3 4.9 0.04 | 3.2 | 0.13| 306 | 5980 |5 240 0.24 | 0.18 | 0.25 | Ni1 | 0.67 | 20.81 3
25/4 4.7 : 0.06 | 1.8 | 0.08] 343 {13 400 |9 240 0.33 | 0.74 | 0.84 | Wil | 1.91 | 36.17 5
w27/1 ERNRORAN 50 | 3.6 | 0.07 1 260 609 | 4043 | 2 814 |1 208
27/2 | 5.8 | 82,2 | 4.9 3.7 | 0.06 1 201 609 | 4 673 | 3 402 714
27/3 5.0 006 | 3.1 [ 0.13] 471 | 5000 | 5 180 0.31 | 0.33 | 0.50 | Ni1 | 1.14 | 19.83
27/4 542 0.06 |0.8 | 0.04] 277 | 6 920 | 6 840 0.39 10.38 | 1,64 | Nil | 2.41 | 17.50
27/5 5.0 0.04 [0,6 | 0.04] 379 | 6 680 | 7 040 0.41 | 0.41 | 2.94 | Ni1 | 3.76 | 18.93
w28/1 BLENINE6.9 | 4:5 | 3.7 | o.28 1 016 872 [2520 |1 166 |1 050
SRRt | 4.6 | 3.5 | 0.07 664 557 {3150 | 1 113 546
28/3 4.9 0,04 |2.5 | 6.09{ 143 ] 3 ¢20 | 3 060 0,20 {0.15 [0.25 | Ni1 } 0,60 | 15.99
28/4 7 0.04 |[1.1 |o.05] 82| 7760 |5 080 0,46 1 0.5 |1.93| 1.00 | 3.98 | 22.24
28/5 4.5 SO0 [ 0.03 78 111 200 {5 340 0,33 10.82 |1.93] 0.25 | 3.33 | 22.60
EEIR 112 | 4i5 | 38 | 0.34 1042 1 977 (1412 12 646 18 274
31/2 | 4.3 73.5 | 4.4 | 3.3 | 0.16 487 | 504 3932 | 09 | 714
31/3 4.5 0.06 7.6 | 0.26] 377 | 6 000 | 1 640 0.28 | 0.28 |C.63 | Nil 1.19 23.22 5
31/4 5.0 0,04 |5.1 [0.16( 273 | 4 740 | 1 960 0.26 | 0.26 |0.67 | Wil | 1.19 | 20.99 6
31/5 Bl 0.06 |2.8 [0.10| 233 6 040 | 2 240 0,22 {0.26 |1.26 | Ni1 [ 1.74 | 15.99 1
w32/1 8:6 | 22.4 4.8 3.5 | 0.16 622 11029 [1470 |1 302 |1 512
e PN cRE 4,5 | 3.8 | 0,18 655 819 992 |1 145 |1 208
v 32/3 PEENRTER SRRl 3.2 | 0.15 638 872 788 |1 113 |1 260
32/4 EES RIS 4.5 | 3.2 | 0.19 563 767 735 |1 05 |1 155
" 32/5 8,9 | 28.8 | 4.4 | 3.2 | 0.15 521 767 630 956 |1 092
W36/1 b2l 17.7 | 4.9 | 3.7 | 0.06 588 504 |3 045 |2 415 767
B o e s | 434 | 33 | 0433 815 |1 607 | 683 |2 100 |1 890
37/4 GeBe(32e8 | 453 [ 3.3 | 0.32 756 |1 082 945 840 924
'l 37/5 9.8 { 37.9 | 4.3 | 3.6 | 0,28 714 924 893 567 924




TABLE 5

Status of some mainly peat soils

Approx %

Seumla| g vane| 1T |Thomhete | Toas | Megeem | omgane
. : matter
5/1 4.2 V.L.(100)| S.L.(78)! 8.-8.L. (s3)!  5.(153) 54
E23/1 | 4.6 v.L.(160) L.(10)| 5.-8.L.(120)| s.(184) 38
T2 v.L.(110) L.(12)|  5.L. (60)! s.(196) 93
E24/2 Er V.5L.{130) ISE S.L. (40)! $.(160) ‘ 91
W5/ 4.4 v.L.(100) V.L. (2) 5.L. (46) 5.(102) 33
W6/1 4.0 T ol (T ) Vil () 5.L. (41)] S§.-8.L.(78) 42
W17/1 4.8 L.{210) V.L. (4)]S.~8.L. (66) S.(182) 32
v20,/1 4.1 V.L.(230) Sele(2) 35.(150) S.(225) 72
veo/2 | 4.0 V.L,(190) V.L. (4) s.L. (60)| S.-8.5L.(133) 62
w21/1 A,0 v.L.(180) e (5 s.(144) s.(208) 83
w21/2 3.6 R (1204 e ) S.L. (36) S ait M 78
W2/ 1 3.9 V.L.(110)S.-5.5L.(50)|8.-S.L.(120) s.(2%0) 1 90
w2212 3.8 TR0 SIS a0 S.L. (60) S.(150) | 86
w23/4 ! 4.0 LR (120 Ba(6)]S.~5.E.(116) 5.(160) | 87
w29/ | 3.9 Vv.L.(120) L.(12) 5.(151) 5.(210) | 86
VoG /2 3.9 V.L.(100) W7 5T g ) s.L. (58) S.(143) ‘ 82
V37/4 | 3.8 V.L.(110) L.(19) S.L. (40) 3.(190) ! 87
W37/2 ; 3.8 RERE (e Nis Svin (o) TRl e = S = () I e

The figures in breckets in the columns heaced lime, phosphate, potash and
iMgQ per 100 g air-dry

magnesium contents are in mg

sample.

Cal,

PO, X,

X,0 enad

The symbols have the following significarce:

o

S. = Satisfactory S.L. = Slightly low
S.-S.L., = Satisfactory, possibly Lo = Loy
slightly low V.L. = Very low

Observations by Dr. J. U. 5. Reith

The pH values have been determined using vater. The lime, phosphate; potash
and magnesium contents are based on the amounts extrected from the samples

by 2.5% acetic acid, 5 g of the sample being shalien with 200 ml acetic acid
for two hours. The results have been classified in the same way as the values
for similar Scottish peaty soils and this classification may not be applicable
to samples from the Falkland Islands where soil and climate conditions are
different from those in Scotland.
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TABLE 5 {cont'd)

£11 the szaples ere very acid ana generslly very low in lime. Tor
the procduction of srass, or crops such as osts, e would concider it
necessery to anply dresgln ;2 of line of at least 20 evt. celcium carbonate
Per sere. For such goils, however, te would normally recoimzend lime ¢t the
rote of 60 cwt celeium carboneote per ccre or its equivalent,

Sarple E22/1 geens to have ¢ somewhat hi her phospate content then the
others. In senersl, hotever, most of the szmmles have lovw to very low
contents of rcadily soluble phosphesc. Tor grass or crous we would normally
recornietid &t least 100 1b PZOS ané preferably over 2GG 1b P05 per acre as
initial dressings. Under tne ocid zoil econcditions ground minercl phosphate
could be exnmected to be reasgounably cifective but if grass sceds or cropg are
being sovn uwe would congider it necessary to anply some water soluble
nhosphate at & rete of ebout 80 1b P205 per zcre to agsist in eztablishment.

“he poteosh supplics ave releotively wuch betier than thosc of lime and
phosghate. It is wogeibl: thet the reasdily soluble potash contents in most
of these soimlces Qre rcagsonably edequete for crop prowth f a feu years.
If, houvever, crops are o be grown or grzss is improved +i the object of
cutting it for conservation then there is lilkely to be e cd to awnly
potash particularly on crcaes vhere potesh is considercd Sll gholy low.

h o
o "3

or
th

The ginples scem to contazin guitve zood suwonlies of mesnesium. ¢ do not
think thet megnesium is 1ikcly to limit herbage or crop prouwth for a
considcreble number of ycars,

In addition the amounts of rcadily soluble sodium in the sarmles have
been cgtimeted, end ell the samples contain higher smounts of sodium than
comparzble semples fro: Scotland, exccpt samplcs from land on the sca shoze.
It is unlikely chot the so€ivn contents uru high cnough to have any scrious
adverse cffect on grovth, but the growth of plents such as clover on orees
ncer the 3va may be restrietcd by precipiiction contoining relatively high

ericunpis el 3en weter Szlts.

Ho estinutes for nitrogen have been mzde. If crops erc to be growm or
il resecding is wdericlien moderate dressings of nitrozen, such og 40-5C 1b W
pPEEN-crd, axe 1dilcels to be roguired to cncourag ecrly crovith,

Hc csiimstes hove been madc of the abilitico of thusc peoty soils to
suprly tracc clcements




HERBAGE ANALYSIS (% D.M.)

Land
System

LS
1.Sd
Lsd
LSP
LSd
LSz
LSr
e
1R
1]

ME
LFr(dk)
LFd

LF
h/LF(dk)
h/LF(dk)
LFd

LT

R+I

R+I

LFr
1Fr
1F
MFr
b/LE vlAR)
P
MFd
UQ(dk)
UQ(dk)
UQ(dk)
UQ(dk)
FCF
Ird
LFy

Date

N.A4.
13/1
12/1
12/1
12/1
12/1
12/1
6/1
6/1
20/11

24/11
24/11
2k/11
2h /11
19/1
19/1
N.A,
16/
20/1
19/1
19/1
25/11
25/11
25/11
23 1
26/11
25/11
26/11
27/11
27/11
27/11
27/11
19/1
19/1
25/11

Dry
matter

89.0
89.1
88.7

89.7
89.7
89,1
91,3
88.3
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Digestible
organic
matter

(D.0.M.) -

EERE0
14.46

19.69
13.89
18.85
29,05
26.4k4

2k, 30
21.29
31.11
2k .39

21.25
15.45
2L, 83
16.40
10.76
29.18
28.59
34.59
31,38
20.67
33.58
28.69
14.72
20.99

27.17
28.66

Ca

0.036
O. 14
0.09

0.026
0.126
0.07
0.09
0.06

Mg

O OO
-
JENY @ L
N ~J

[oNoNoNoNe!
FL R N N )
Wnl =

0.06
0.15
0.09
0.07
0.05

0.14%
0. 14
0.12
0,15
0,21
0.1k
0.08
0.09%
0.10
0.15
0.12
0.08
0.30
0.06

0.0k

Na

0.025
0.022
0.024

0.015
0.02
0.0z
0.06
0.05
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0.0k
0.04
0.05
0.06
0.0k
0.06
0,04
0.04
0.05
0.05
0.06
0,0k
0.20
0.03%
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C.21 0.04
0.24 0.05
0.16 0,0k
0,14 0.03
0.21 0.05
0.23 6.07
0. 21 0.05
0-15 0.06
0.13 0.02
0.13 O.0h
0.29 0.06
0.18 0.06
0.15 0.03
0.15 0.0k
0.1k 0.03
0.26 0.07
0.08 0.0k
0.1 0,.0kh
0.16 .09
0.18 0.08
0.20 0.11
0.17 Q.07
0.11 0.08
0.1% 0.07
0.14 0.02
0.2 0.07
0.14 0.08
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0.2 0.02
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DECODE.

\«blf'?‘-'-n"i—' TELEGRAM RECEIVED.

From SECRETARY OF STATE {o GOVERNOR.

Espatened: ta. 3. L7 Time: 21,35 BECAE A M 2. Sy TTime S ag. e
t No.” 0L, « Your telegram Mo. 12¢ 30il samples. ‘
following for Joyce hegins. Your soil samples welcome but last
sentence not understocd. Pleese exrpand. Tnds.
SECRETARY 07 SPATE
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Stanley.

24th. March 1947.

The QOfficer-in-Charge.
Department of Agriculture.
Stanley.

During the period 10th. liarch 1947 to 18th. March 1947, lir. Joyce
and Fleuret visited the following properties of the East Falkiand Is.

(a) Teal Inlet, Douglas Station and Salvador. Problems of peat
Tformation, drainage and physical geopraphy were investigated and soil
samples were taken at Salivador with a view to solving wind and rain wash
erosion, which constitutes a serious problem over some 2000 acres of this

property. A potentlal supply of lime for AgrlculturaW purposes was also
S! investigated. ™ T o i, el o

-hT
A e

(b) San Carlos. On this property personnel were joined by
lire J. Wordie and problems of drainage etc. were discussed. A soil sample
of land (about to be put into cultivation) was taken with the view to the
advisability to continuing cultivation along a topographiecal feature.

(c) Falkland Islands Company's properties. (1) From Darwin a visit
was made to San Carlos to take a series of samples on the upper Lafonian
beds.

(2) On the return journey to Stanley an unsuccessful search was made

for a rencrted liagnesian limestone. Inthe Binor— Rschﬁ—nw rennt Blesssnt
ﬂammdﬁﬂgmﬁﬂwmgduu&giﬂﬂ?%b%ﬁﬁum&wwﬂ_mﬁé%ﬂ L¢ﬁaxwz
((PUTEEE b—-\a Voddhne  woy %mh—n Domee .

\>) Owing tec the pressing demand for my return to Stanley, Joyce alone

) was able to examine the only feasible source of Agricultural lime at
~/  Fitzroy.

(L) When the question of a soil survey was first raised from Bhe
Geolag1§g1 standp01rm f@ Dr. Gibbs, Niddrie and Joyce about a year ago,
WETE C pl%teﬁ"bv the samples taken during this journey.
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Stanley Common Rangers.
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FALKLAND ISLAND SOILS . ALy

Colonial Secretary's letter No. 383/24, of 2nd July, 1924.

L7
® sesay

" Aol Clvvaﬁtf;;d" Soil samples collscted in East Falkland.

Lafonia Station.

Sample No. 1.

From camp adjacent to the coast at the upper reach of Darwin Harbour (Block 8).
There is an average depth of approximately 7 inches of chocolate coloured soil
over a subsoil of free working clay with which is mixed a soft sandstone

rubble. Rock is found at an average depth of approximately 6 ft. This camp
is dry and very healthy for stock. The vegetation is mostly heath (diddle-dee)
and a very scant growth of fine grasses.

Sample No.qg.

From inland camp in the vacinity of "digh Hill" (Block 25).

There is an average depth of 7 inches of black lecam over a subsoil consisting

of a free working yellow clay and soft sandstone rubble mixed. Rock is found
at an average depth of approximately 5 feet. The vogetation consgists of balssm
bog (plentiful ), some diddle-dee and a very scant growth of fine grasses.

This camp is dry and healthy for stock.

Sample No. 3.

From inland camp in the vicinity of Tranquilidad between Cutter Cove and Brenton
Loch.

An average of 10 = 12 inches of peaty soil on rocke This camp is very wet
during the greater part of the year and is not healthy sheep country. As is
usual with this class of camp, the vegetation is almost execlusively white grass
with a few fine grasses and herbs growing between.

Fitzroy Station.

Sample No. 4.

From camp adjacent to the coast at Pleasant Point (Block 15).

An average depth of approximately 12 inches of black loam over a subsoil of free
working clay about 6 feet deep with rock underlying. This camp is dry and very
healthy for stock. The vegetation consists of mixed tussock grasses.

Sample No. 5.

From inland camp at Pleasamt Point (Block 15).
The camp from whick this sample was taken is similar to that from which No. 4
was secured except that it is some distance from the coast.

Serple No. 6.

From inland camp about the centre of Block 2.
This camp appears to be in every way similar to that from which sample No. 5
was taken.

Sample No. 7. .
From in}land camp about the centre of Block 6.
This camp is very similar to that from which semples 4, 5 and 6 were taken.
excepting that the vegetation, in place of fussock pasture, is moestly small
forn with a eprinkling of Christmas bush and some diddle-des.



Sample No. 8. 5

2. /

Sparrow Cove Statiomn. \=

From inland cemp sbout midway between Islet Point and Sparrow Cove (Block 57).
4 peaty formation varying in depth from 12 to 30 inches with rock underlying.
It is very wet during the greater part of the year and is not healthy camp for
stock. The principal vegetation is white grass tussock with rushes and moss
between. This is comsidered very poor campe

Sample No. 9.

From camp in the vicinity of the coast about the centre of Block 4.

A peaty formation similar to that from which sample No. & was teken, but the
camp here is considerably drier. The vegetation consists of a mixture of
diddle-dee, small fern and rushes vwith & few straggling roots of fine grass.
This is very poor pasture and not healthy camp for stock.

Sen Carlos North Station.

Sample No. 10.

From ocamp adjacent to the coast at Careening Cove, Port San Carlos (Block 37).
There is an average depth of approximately 8 inches of black loam overlying

a subsoil consisting of a free workirg yellow clay which contains a quantity
of soft sandstone rubble. This camp is dry and very healthy for stock.

Sample No. 1l.

From cemp about the centre of Block 36.

There is an average depth of approximately 10 inches of peaty soil over a
subsoil of e¢lay end rubble with rock at an average depth of about 6 ft.
This is dry cemp and gocd healthy sheep country. The vegetation consists
of mixed tussock pasture.

Sampl e No. 12.

From inland camp about the centre of Block 42.

There is en average depth of aprroximately 2 feet of peaty soil overlying
rock. This cemp is very wet during the greater part of the yeer, and is
not healthy sheep country. The vegetation is mostly white grass with
some herbs amnd fine gresses between.
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San Carlos South Station.

Bample No. 13.

From camp at the head of the harbour (Port Sussex) {Block 28).

There is an averagse depth of 11 inches of black loam with a free working
yellow clay subscil about 1 foot deep with rock underlying. This is
dry ceamp and good healthy sheep country. The vegetation is mostly
diddle-des and Christmas bush with e sprinkling of fine grasses.

Sample No. 14.

From inleand camp about the centre of block 35.

There is an average of approximately 9 inches of black loam with a subsoil
of yellow claey and soft sandstone rubble sbout 18 inches in depth overlyirg
rock. This is dry camp end healthy for stock. The vegetaticn is mostly
balsam bog with some Christmas bush, moss and a sprinkling of fine grasses.
The cerrying capacity of this country in its present condition is very small.

Sample No. 15,

From the centre of Block 74 (Bodie Peek).
About 18 inches of peaty soil over 12 inches of slate coloured clay with
rook underlying. This camp is very wet and unhealthy for stock and cean

only be grazed during the summer months. The vegetation 1s white grass
with a few herbs and fine grasses between.

Sample No. 16.

About 12 inches of black loam over a subsoil of yellow clay mixed with soft
sandstone rubble. This camp is dry and healthy for stock, but in its
present condition its carrying capacity is extremely low. The vegetable
covering is fine grass, moss and some Christmgs bush and diddle-dee.
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I FALXLAND __TSLANDS .
——
SOILS.
so . 1 2 3 4 5 6 q 8 9 10 11 12 13 14 15 16
» % % % yA % % y A A % % yA % % %o %

dgigture 12.56 14.49 13.28 13.88 10.88 10,92 7.03 12.44 13.75 14.76 11.15 13.36 8.35 9,39 9,49 9.16
Logs on
ignition minus
doigture 22.37 35.95 34,27 30.53 3055 31.97 23 .99 60.54 73.48 43,13 31.20 71 .42 26.82 28.03 33.09 27.97
Nitrogen 0.65 1.152 1.01 1.09 1.07 1.104 0.731 1.845 1.786 0.69 0.950 1.481 0.811 0.915 1.05% 1.088
LTotal P205 .0341 0.114 «094 «158 «136 «171 «0981 +1706 +1365 «0512 0.0853 0.128 «0853 «1417 0.0725 0.20
Total KQO «4579 «1580 «2450 +4664 +2986 2330 «3870 «1580 «1044 «3602 «H4&l2 «1406 +4485 «35%75 2370 «36062
lotal N!§0 + 2009 «1234 +1732 21373 «1343 «1141 «1131 «1356 «1361 +1064 «1042 «1385 «1230 «1762 «1218 +1565
aygilable

rao§ «0116 0312 0198 0167 «0263 «0359 «0109 «0070 «0114 «0145 0.0469 «02317 «0391 0471 0174 <0512
dAvailable

4530 «0441 +0266 «08317 «04T77 «0458 «0272 «0376 «0594 «0410 «0146 «0348 «0495 +0820 «0310 +0400 +0543
4Available

“eao «0664 «0572 +1238 <0634 «0721 «0507 0426 «0752 0716 «0308 «0341 «0731 <0637 0690 «0703 «08417

Lime

Reguirement 0,530 0.827 0.665 0.5717 1.045 1.185 0.91 1.595 1.810 0.932 1l.145 1.810 0,905 1.,040 1.255 0.885

#» Gal 0.192 0.0805 0.0939 0.138 0.148 C.118 0.105 0.126 0.188 0.065 0.0675 0.0998 0.250 0.0800 0.0457 0.138







1st August 67

AN
The other day I sent you a telegram suggesting that
if you visited the Ministry of Overseas Development it
would be useful if you could look into the possibility of
getting a soil survey provided out of U, K., Technical Aid
funds.

The 8.0.A. view, supported by the Natural Resources
Committee, is that -

"Consideration be given to conducting a soil survey of

2ll grazing land under 500' above sea level. It is d
further considered that if this is coupled with a geolo-
gical survey it would be of great valueto the economic
developnent of the Islands and their pastoral industry.

The main reasons for an adequate soil survey are as
follows:

(1) To reduce expenditure on experimentation.

{(2) To stimulate interest in development of pasture
and grassland.

{3) Investigation into trace element deficiency and
its effect on animal health and nutrition.
N.B. Known instances of cobalt deficiency have

occurred and others suspected.”

The wording I have given is that provided by the
S.0.A,

It was also felt that Technical Aid might well be
able to provide a veterinary Guillebaud and I think the
idea worthy of consideration,

I am sorry %o have burdened you with this but I feel
that the personal touch might well be more productive
than a paper approach to the Hinistry.

(W.H. Thompson)

Sir Cosmo Haskard K.C.M.G., M.B.E.,

¢/o Sir Robert Stanley K.B.HZ,, C.M.G.,

80 Aberdeen Park,

Highbury, AT o
LONDON N.5. /
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He has also asked the CGovernor to locok into the
Possibilities of getting aid for a soil survey of the
H¥alkland Islands, possibly an investigation on the same
lines as that of the economist.
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Soil Survey

It is requested that consideration be given
to conducting a soil survey in the FPalkland Islands
of all gragzing land under 500' above sea level.

It is further considered that if this is coupled
with a geological survey it would be of great value
to the economic development of the Islands and
thelr pastoral industry,

The majin reasons for an adequate soil survey
are as followg:=

(1) Reduce expenditure ofl experimentation.

(2) Stimulate interest in development of
pasture and grassland,

(3) Investigation into trace element deficiency
and 1ts effect on animal health and
nutrition,

N.B. Knovwn instances of cobalt deficiency
have occurred and others suspccted,
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Colonial Ooffice,
The Church House,
Great Smith Street,
S5.W. 1.

88334,/ 47
11th September, 1947.
Dear athews,
| % Thank you for your letter of the 11lth August,
—

about Falkland Islands soil samples.

I may have been wrong in my letter to the

[ 4 Governor in referring to soil samples brought home

CJ&JH“’ by Joyce. He has had access to the samples to which

f*“””z'ﬁ you refer and I am pressing him for hls report.

Yours sincerely,

: /ZV)ZA/ m,/b"

(Juxon Barton)

\

\ A, B. MATHEWS, ESQ.
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Yours sincereiy,

Jaxon EParteh,; Bofe, C.H.B., 0.8.Bep Q) .
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BXTRACT FRM LETTER FR0OM J.G. GIBBS CF THE 30th July, 1946.
Original filed in P/235 - Dr:. Gibbs' P/F.

~

PPs. Sorry there is still one more point. The Geologist to FIDS
Joyge by name, has requested several soil samples for geomorphological

' survey. They could be collected in a few days by Fleuret, one each
from tie ground over each geological formation (sese Baker's Report,
19249 ) Joyce and Niddries marked the .locations for samples. They

should be tzken from a spot that can be re-identified by cross
bearings to topographicul features, with a clean spade free from
contamination with rust, and e¢ach sample should be separated as diff-
erent types of soil are revealed. Zach location should be given a
special letter and the different types of scil from the surlace to
the roeck layer numbered in sequence e.g. al., A2., ... 4.X. c¢te.
Certain letters have already oveen uscd and are listed with -the
Department. There are a number of bags suitable for samples in the
AagZ. QOffice .. Samples should be addréssed "Director, Discovery
Research, British IMuseum lMatural History, 3outh Kensin; ton, for
attention Pedologist and particulars of their oripgin should accompany
them.

The object of these sanples is to determnine the origin of the
peat and the amount of weatiiering of the underlying rock if possible.
Originglly it was intended to take the samples with an auger, but a
telegram was received Becently saying that the different "Horizons'
were clearly distinguishable, and that sampling with a spade was
sufficient. If the soil is deep an auger would be more easy to
handle than a spade.

The horizons are the different layecrs of soil. Kuch should be
eSS CEiraeand T a  seraping of the basic rock should be included if
it is possible, in a senuarate bag. Thus the surface fibrous neat
might make sample P’.1.; the underlying layer to the level of the
clay would make P.2.; & thin sundy quartzy layer on the surface of
the clay would De P.g.; the underlying yellow clay would be P.l.;
and the blue lower cliay P.5.; the scraping of basic rock I 6,

One or two sanples ol soils for the deterimination of nollen

contents have been requested. "hese should be taken at two inch
intervals, from the surfuce of the soil to the clay layer. samnles
about two inch cubes are sufficient for this. I would suggest

that one suitable site would be one of the peat banks on Stanley
Common, and a Sgcond the .site of :the "buried forest’ at i/est Point
Island. Surficient bags should be narked and sent to ulr. Hanier,

Say LO or 0. "his would give an indication of the bHtuanical hishory
of the Colony and probably indicate whether the "buried forest" is
indecd buried or "drift wood". The various authorities are not
unanimous about it.

The Discovery people have agreed also to make analyses of
Falkland Islands Soils for Agricultnral purposes and samples should
be adirecssed as previously indicated "Director Discovery Research ete.
The Rowett Institute would also accept some samples requested by one
of the expedition). The Pollen samples should be indicated as sich.
It would be intcresting to compare samples from both white grass
camp and diddle-dee bogs.

WYe circulariscd the Camp managers concerning soil sa mles about
four months ago, but with their natural self sulficiency they ve
neither acknowledged the letter nor made inquiries. Sample bags were
sent to West Point Island and Cgrcass Is, and will be used by these
people. Modern analyses and much easicr and very much more
comprehensive than any which were possible 20 years ago. I think
the opoortunity of having them inade should be accepted, and the
chances are greater if the samples can be sent fairly soon before the
workers beco e clutteres with mate:ial from the Dependencies.

The samples should be air dried if possible before despateh.
N.B3., avoid contamination with rust.

(et ). 8.
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29/vii.
Hon. Col. &ec. b
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i These samples were sent by Me, Bvans in Dee. luast to
) iNecelhien,
Discovery lQesearch,
X British lMuseum (Natural liistroy),
South rensington,
LONREN S W. 7,
but to date nothing furtiicr has been heard.
{Entiad, )iF. B.B.
st e S mshent,
31/7/47
C
lol5 7
2. 5011 and Pollen szuimples. Pl. see B orf 170. We might
Yes. link this up to Mr. Barton (C.0.) with the pp. about Lir. Joyce's
Survey.
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FALKLAND ISLAND SOIIS. (S

Colonial Secretary's letter No. 383/24, of 2nd July, 1924.

9 S
383/ay :
“ Aol th:.ﬂ«j.wj Soil samples collected in East Falkland.

Lafonia Station.

Sample No. 1.

From camp adjacent to the coast at the upper reach of Darwin Harbour (Block 8).
There is an average depth of approximately 7 inches of chocolate coloured soil
over a subsoil of free working clay with which is mixed a soft sandstone

rubble. Rock is found at an average depth of approximately €& ft. This camp
is dry and very healthy for stock. The vegetation is mostly heath (diddle-dee)
and a very scant growth of fine grasses.

Sample No. 2.
From inland cemp in the vacinity of "High Hill" (Block 25).
There is an average depth of 7 inches of black loam over a subsoil consisting
of a free working yellow clay and soft sandstcone rubble mixed. Rock is found
at an average depth of approximately 5 feet. The vegetation congists of balsam
bog (plemtiful), soms diddle-dee and a very scant growth of fine grasses.
This camp is dry and healthy for stoclk.

Sample No. 3.

From inland camp in the wicinity of Tranquilidad between Cutter Cove and Brenton

Loch.

An average of 10 - 12 inches of peaty soil on rock. This camp is wvery wet
during the greater part of the year and is not healthy sheep country. As is
ugsual with this class of camp, the vegetation is almost exclusively white grass
with a few fine grasses and herbs growing between.

Fitzroy Station.

Sample No. 4.

From camp adjacent to the coast at Pleasant Foint (Block 15).

An average depth of approximately 12 inches of black loam over a subsoil of free
working clay about 6 feet deep with rock underlying. This camp is dry and very
healthy for stock. The vegetation consists of mixed tussock grasses.

Smple NO- 5 -
From inlend camp at Fleasant Point (Block 15).
The camp from which this sample was teken is similar te that from which No. 4
was secured except that it is some distance from the coast.

Sample No. €.
From inlend camp about the centre of Block 2.
This camp appears to be in every wey similar te that from which sample No. &
was taken.

Sample No. 7.

From inlend camp about the centre of Block 16.

This camp is very similar to that from which samples 4, 5 and 6 were taken.
excapting that the vegetation, in place of tussock pasture, is mostly small
fern with a sprinkling of Christmas bush and some diddle~dee.
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Sparrow Cove Station. 1

. Sample No. 8. \
From inland camp about midway between Islet Point and Sparrow Cove (Block G
A peaty formation varying in depth from 12 to 30 inches with rock underlying.
It is very wet during the greater part of the year and is not healthy camp for
stock, The principal vegetation is white grass tussock with rushes and moss
between. This is considered very poor camps

Sample No. 9.

From camp in the vicinity of the coast about the centre of Block 4,

A peaty formation siwmilar to that from which sample Noc. 8 was taken, but the
camp here is considerably drier. The vegetation consists of a mixture of
diddle-des, small fern and rushes with a few straggling roots of fine grass.
This is very poor pasture and not healthy camp for stock.

San Carlos North Statioen.

Sample No. 10.

From camp adjacent to the coast at Careening Cove, Fort San Carlos (Black 37).
There is an average depth of approximately 8 inches of black loam overlying

a subsoil consisting of a free working yellow clay which contains & quantity
of soft sandstone rubble. This camp is dry and very healthy for stock.

Sample No. 11.

From camp about the centre of Block 36.
There is an average depth of approximately 10 inches of peaty soil over a
subsoil of elay and rubble with rock at an average depth of about 6 ft.

This is dry cemp and good healthy sheep country. The vegetation consists
of mixed tussock pasture.

————

From inland camp about the centre of Bloclk 42.
There is an average depth of approximately 2 feet of peaty soil overlying
rock. This camp is very wet during the greater part of the year, aend is

not healthy sheep country. The vegetation is mostly white grass with
somé herbs and fine grasses between.
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San Carlos South Station.

dample No. 13.

From camp at the head of the harbour (Port Sussex) (Block 28).

There is an average depth of 11 inches of black loam with a free working
yellow clay subsoil about 1 foot deep with rock underlying. This is
dry cemp and good healthy sheep country. The vegetation is mostly
diddle-dee and Christmas bush with a sprinkling of fine grasses.

Sample No. 14.

From inlend camp about the centre of block 39.

There is an everage of epproximately 9 inches of black lcam with a subsoil

of yellow clay and soft sandstone rubble about 18 inches in depth overlying
rock. This is dry camp and healthy for stock. The vegetation is mostly
balsam bog with some Christmas bush, moss and a sprinkling of fine grasses.
The carrying capacity of this country in its present conditicn is very smalla

Sample No. 15.

From the centre of Block 74 (Bodie Peak).
About 18 inches of peaty soil over 12 inches of slate coloured clay with
rock underlying. This camp is very wet and unhealthy for stock and can
only be grazed during the summer months. The vegetation is white grass
with a few herps and fine grasses between.

Mrs. T.R. Robson's Station "Fort Louis North".

Sample No. 16,

About 12 inches of black loaem cver a subsoil of yellow clay mixed with soft
sandstone rubble. This camp is dry and healthy for stock, but in its
present condition its carrying capacity is extremely low. The vegetable
covering is fine grass, moss and some Christmas bush and diddle-dee.
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I~ FALKLAND TSLANDS.

“_""‘--\_
SQ&S .
Soio. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
3 % % % 3 % % % % % % % % yA yA % —=

Mgigture 12.56 14.49 13.28 13.88 10.88 10,72 7.03 12.44 13.75 14.76 11.15 13.36 8.35 9.39 9.47 9.16
ans on
ignition minus
soisture 22.37 35.95 34.27 30453 30,55 31.97 23.89 60.54 73 .48 43,13 31.20 71.42 26.82 28.03 33.09 27.97
Nitrogen C.65 1.152 1.01 1.09 1.07 1.104 0.731 1.845 1.786 0.69 0.950 1.481 0.811 0.915 1.057 1.088
Lotal Pp0sg 0341 0,114 .094 <158 .136 Alpt .0981 .1706 .1365 0512 0.0853 0.128 0853  .147 0.0725 0.209
Total KgO .4579 +1580 +2450 2664 .2986 «2330 .3870 <1580 1044 .3602 5412 1406  .4485 3575 42370 <3602
Lotal Nagl + 2009 01234 +1732 «1373 1342 .1141 L1131 «1356 <1361 .1064 <1042 1385 L1230 L1762 <1218 L1565
Ayailable

¥ o0 <0116 0312 .0198 «01 67 +0263 .0359  .0108 <0070 «0l14 +0145 0,0469 <0237 L0391 .0471 . .0174 .0512
Available

ngo «0441 0266 0637 <0477 «0458 +0272 «0376 0594 «0410 +0146 .0348 «0495 «0820 0310 0400  ,0543

dvailable

Hag0 .0664 <0572 «1238 <0634 .0721 .0507 0426 «0752 <0716 .0308 .0341 «0731  «0637 0690 <0703 0847

Lime

Requirement U.530 0.827 0.665 0.577 1.045 1.185 0.91 1,595 1.810 0.932 1.145 1.810 04905 1.040 1.255 0.885

B Ga0 0,192 0.0605 0,0939 0.138 0.148 0.118 0.105 0.126 0.188 0.065 0.0675 0.0998 0.250 0.0800 0.0457 0.138
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ket U/1/46.
8th November, 1946.

br. J.u. Gibbg,
¢/o New Zealand House,
415, Strand,
London, Ww.C.Z<.

Dear Ur. Gibbs,

Many thanks for your letter. 1 am sorry to hear that your plans
have been upset owing to the illness of your small son. I hope he will soon be
fit again.

4ith reﬁhgd to your proposal as to work on the soils of Falkland
Iglands, 1 am afraid ae cculd not now undertake work along tnose lines. we are
essentially a Nutrition Station and the work we did previously was really incidental
to the pasture work. Your best plen is to write to -

The Director,
The Imperial Bureau of ooil Science,
Rothamsted &xperimental Station,
Harpenden, derts.

and state what you have in mind and ask for his advice. e will probably pass your
letter on to Dr. ¥.G. Ugg, the Director of the fothamsted dtation, or, if you refer
to spectrographic analysis, to Dr. D,N, bMcArthur of the Macaulsy Soil fesearch
Institute, Uraigiebuckler, aAberdeen, since they specialize in spectrograph work.
They might agree to second & man or would advise you as to your best line of action.

ﬂ If you wish, by &ll means append the data to your report. Any
M 'V gcknowledgment might simply read “Date communiceted privately by kr. W. Godden,
-1‘;//¢=The Rowstt Research institute, iberdeen, from analysis of soil samples submitted in 1924."
1 hope you will be able to get your plans carried out and that the
work will provide you with the information and guidance which ycou require. e were
only too happy tc be of any help to you.
wWith best wishes,

Yours sincerely,

TR Sy ’f Zk‘l. é(t/W ﬁmﬁ/y”«& V --(Z:}C'-('/f’d-zf,g
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Joles on a keeting held at the Ministry of Cverseas Development "ﬁﬁ
GHERtHE Gt A5ty 1 96 T

Present;:

7 T

3ir Cosme Haskard, X.C.K.G., Governor of the Falkland Islands

(9]
}¥ 4 o
l-*.snu-

(g, IS T Sughy, C, MG Commonwealth COffice (D.T.D.)

Vinistry of Overssas developm=ntil -~

WG A sl o I AL IS C ) P e igricultural Adviser

Mpl L, BB Belby Jeputy Agricul tural Adviser

R G Thonne, &80, Jeputy *nimal Health Adviser

Hr, A.B. Rains Directorate of Cversecag Surveyes,

Land Regources Diviziorn.

. SENL - Dang Directorate of Cverseas surveys,
Land jlesources Division,

iir, A.Z, Phillips Caribbean and Latin -American
Departient,

iliss J.A. Chambers Natural %esources Department

A meeting was held at the Ministiry of Cverseas Develovnment on
the 14th August to enable Sir Cosmo Haskard, Governor of the
Ralkland Islands, to discuss with the Agricultural and Animsl Health
Advisory staff and members of the Directorate of Overseas Survays,
problems aflecting the Talkland Tslands,

Sir Cosmo Haskard sxid that the Palkland Islands relied on wool
exports from sheep to leep their economy geing and that there was a
definite need to improve methods of sheep producticon, There was a
shortage of labour in the Colony., "Thers had been a move towards
hetter worx by individual farmers by the use of silage, fencing and
riaiion »f stock but other farmers hnd lagged behind, There were
Rinor sheep disecases, Sir Cosmo Haskard said thet he was expecting
tc rsceive a letter about the outcome ot the meeting of the
Sheep Owners Association which took place 1n wid July, He anticipated
reguests stimulated by the Acting Governor for a soil survey and Tor
R ERLNDy anVERerinary Officer who would be able to spend a
reasonable time in the Colony giving advice on general matters on
farme, The full time exployment of a Veterinary Oft'icer would not
be lixkely to be supported., Little was Known gbout scils, Farumers
did not know how to improve their soils. There had never been a
geolojsical survey of the Iaslands,

Sir Cosmo Haskard said that he would be glad if the Hinistry of
Overscay vevelopment would indicate what their views would be on
these problems to which the Sheep Owners Association had been
encouraged to give seme thought, by the Jovernment of the Falkland
Islands, !le erlso pointed out that the Falilland Islands might have to
geer financial aid in future,

/Mr L slhenne

befy 1w o102}
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fEarihore referrsd to the problems of tne poverty of the

pasture and minerals in the soil. IFroductiviiy nesded to be looked
into as well as animal diseases. Mi, Melville sald that someone with
practical ideas was needed - sn Animal FHusbandry Specialist., A link
arrangenent could perhaps be formad with a univeprsitly or rog-oarch
organisation in the United Kingdom., A discussion followed ana there
was general agreement that z team of experts would be necded and that
organissticns should be involved at an early stage.

Mp, Lans discuased the need for a soll survey. lie ognld that the
A

Land Resources Division could undertake to determine morrholocsical
unl ts from ailr photngraphs., It would, however, be necessnry for
some 80il survey to take place based on the morphological mar. He

suggeated that Mr, Draycott who is in this country cnull porhaps 50

back with information about the dirging of rits and could send back
samples fron selected sites, This would provide a basie Cramework;

experts might then havs to be brousht in, for examplc, from the
Macauley Institute,

Sir Cosmo Haskard said that Mr, C.D. Young the Grasslands Officer,
appointed by the Ministry of Cverscus Jevelopment was attempling to

improve the grass and to find out which arasses woull grow, e was
hoping to interest itearmers ian more up-to-late merthods, i¢ had i

mind to have a &€entral &xperimsntal farm, but it was easier for ~ach
farm to have experimental plots, Grasses and clover re beang tried
out. 38ir Cosmo Kaskard thought that Mr, Young could cbisin ihe samples
o' s0il provided he was told what was required, He thousht that
BN uc o T csve the Faliklends in February, Mpr, Lang
thought it might be easier to brief Lir., Druycott who « Y Poke wake
and sugrgested thal perhaps Mr. Draycott could then rass the

information on to Mr. Young. 3ir Cosmo Haskuerd said that he was in

favour oi Mr, Youag coing the Initial worx of collecting samrl=aa,

Mr, Rains considered herbage analysis was essential and asked
whether Mr., Youwig was sendlng home gamples, The Grassland Institute
at durley could unicrtale the analysis,

It was agreed that the Directorate of Overseas urvoeys woull
undertake tke initial work for a general soll survey. Lr., Lang
considered sixty or seventy pits would bte needed at sclectad sit:s,

A number of samples would have ito be taken at different lev:l., e
thought about three months' work would Le needsd, 1t was dcvcided that
i# would be necessary to look up Mr. Young's particulars on hiis
file; 1if eny further information was needed a telesran could be sant
to the Falkland Islands. (Mr. Young's particulars have sinee been
cxamined by Messrs, Selbyr, Lang and Rains and it was felt that hLe was
fully competent to undertake the collection of samples under direction
of Land Resources Division.) 8ir Cosmo Haskard said that it would be
difficult to obtain labour after the 18t Novaomoer 1T;Lu aporoximately
the 15th March, It was agreed that Land Resources -“' ol @ G
Directorate of Cveraeas Jurveys would see how Lu*rlly they could get
with the initial study, bearing in mind their present conmitmonts,
Ho cost would arise from the preliminary mapping and survey to be
undertakxen by the Directorate of Overseas Surveys.

e

Mr, Selby said that cosis would arise [or the experts snd asiked
what source of funds was appropriate, It was stated that C.0. & 7.
funds wonld not be available, Mr, Phillipa sald that the Hinistry of
Cverseas- Development would be prepsred to spend sowme technlesl
asslstance on the falkland Islands at the official resusst ol the
Falkland Islands' Sovernment, Very little had been spent on the
Falkland Islands in the past. Kr, Phillips asked whether the costs
would arise in the present financial year, or in 1968/9. Sir Cogno Haskerd
said that he would lize something done soon,
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As a result of 4 on, it w=2g agreed that an Animal
Husbandry Specialist anyl a Veterinary Investigation
Specialist would b= needed to work in the Falkland Islands for a
period of mot less than six months, It would be convenient if the
two gpecialiste could work as a team te study the inter-related
problems of :nimal usbandry, Hutrition and Kanagement,
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It might be recessary, cubsequently, for other specitlista to
becomes involved in gheep development in the Palkland Islanas. It
was thought, therefors, that tnere would be advantages in ¢stlablishing
a link with suitable United ¥Kingdom organisationa who mi:shi taks an
interest in the probl=ms and provide for visits of additiovnal experts
as may be necessary., Appropriate boaics who might be approached Lo
do this were put in the followine order of priority:

1, The Moreidon Institute, tegether with the Eill Farsing
Research Or.anisation, both at Ddinbursh:.

GRS BeRlnivEr sty of Banger, coupled with the
Veterinrry Investivatlion Centre for Wales,

3, The Univeraity of Aberdeon,

It was agreed that the A rienlt ral sndl Anioel Fealth Advisers
would contact the or-anissationa concerned,

It was also asreed that afler contact had been made with
appropriate instituticns, advisers would try and draw up an outliae
B s e Anilegrs ted surver nropossd above, which could
R RS N e A reguest to be subnmitiad by the Govarnpent of tha
Tal¥land Islands,
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The Falkland Islands Sheepowners Association,

(LOCAL COMMITTEE)
STANLEY, FALKLAND ISLANDS.

gust,

P oAz S|

The Ccloniil Secretary, ,ﬂj&\ 2o © i
The Secrcoariat, 7S . a UG W 6
Stanley. [ \

1/3038. S FALKLAY
Dear 8ir,

Consequent on discussion at the Annual [leeting of
this Asscciation in July 1967 I am directed to request r”/ﬂlﬂﬂ
that consideration be given to conducting a soil survey .
in the Falkland Islands of all grazing land under 500! ;l%.
above sea level, It is further considered that if this
is coupled with a geclogical survey it would be of great
value to the economic develomment of the Islands and their
pastoral industry.

The main rcasons rfor an adeguate soll survey are as
follows :-

(1) Reduce exnenditure of experimentation.

(2) Stimulate interest in development of pasture
and grassland.

(3) Investigation into trace element deficiency
and its effect on animal health and nutrition.

N.B. Known instances of cobalt deTiclency
have occurred and others suspected.

Yours faithfully,

2 2
) :7 & -
4—\ &y e o~ 0 D

SECREARY,
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Summary of I'otes on a lizeting held L'Q]
at the Ministry of Overseas Ievelopment
on 1lhth August 1967 W!/VJ
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A meeting was held at the lidnistry of Overseas Develnpment
on 1Lth August to enable Sir Cosmo Haskard to di-cuss with the
Agriculftural ané Animal [Health Advisory staff and members of the
Directorate cf Overseas Surveys problems affecting the iall-land Islands.

Present: Mixr A, St.J. Sugg, ClG, Commonwealth Office

and the following oi'ficers of the Linistry of Overseas
Development:

Mr &.R. lielville, C.i,G., Agricuwltrral Adviser

Mr M.F.H. Selby, 0.B.E., Deputy sgricultural sdviser

Mr A.L.C. Thorne, C.B.&., Deputy inimal Health Adviser

Mr A.B. Rains, Directorate of (Overseas Surveys, Taond Lesources
Division

Mr D.il. Lang, Directorate of Overseas Surveys, Land Resources
Division

Iir A.8. Phillips, Caribbean and Tatin American Department

liiss J.A. Champers, ratural Resources Tepartment

Sir Cosmo Haskard described the economy of the Falkland Islands
and ermphasised the C'alorwy s present dependence on wool; there vas a
shortage of labour in the Colony; there had been a move towards
improved methods of fsiming but there was still much 5 be done,

Sir Cosmo Haskard felt that in two respects the Liinistry of
Overseas DeveTor)ment could give welcome material assistance. One was
a comprehensive soil survey of the islands; the other was an
auvthoritative report by a veterinary sp“01a1i5't on the livestnck of the
Colony. Sir Cosmo Haskard would be glad if the lMinistry of Overseas
Development £ would indicate what their views would be on these problems,
He also pointed out that the Talkland Islands might have to seesk

financial aid in future.

Mr Thorne referred to the problems of the poverty of the
pasture and minerals in the soil. Productivity needed to be losked into
2s well as animal diseases.

Mr I‘"e%yllle said that s-meone with practical ideas was needed -
an animal fffé-ba_agry specialist. A link arrangement could perhaps be
formed with a university or research organisation in the United Kingdom.
£ discussion fellowed and there was general agreement that a team of
experts wiuld he needed and that organisatiors should be involved at an

zarly stage.

hir Lang discussed the need for a soil survey. Ee said that the
Land Resources Division could undertake to dstermine morphological
units from air photographs. I+ would, however, be necessary for some
soil survey to take place based on the morphological map. He suggested
that Mr Draycoti could perhaps take back to the Falkland Islands
information about the digging of pits and could send back to Londen
samples from selected sites. This would provide a basic frameviork;
experts might then have to be brought in, for cxample, from the
Macauley Institute.



Sir Cosmc lMeskard describec the work being undertaken by
Hr C.D. ‘.fou:lé, The Grzfsdancis Officer, recruited by the iinistry of Overscas
Development, He thought that iir Young could obtain the samples of soil
provided he was told what was recmirc,d iir Young was due t» leave the
Falkland Islands early in 1968, ir Lang thought it might be easier to
brief lir Draycott who was in the Un:L ted ingdom on leave and suggested
that perhaps Iir Draycott could then pass the information on to }Mr Young.

Mr Rains considered herbage analysis was essential. The Grassland

Institute at Hurley could undertake the analysis.

1t was agreed that the Directorate of Overseas Surveys would
undertalke the initial work for a general soil survey. 1" Lang considered
sixbty or seveanty pits would be nceded at selected sites. 4 number of
sanples would have to be taken at different levels, He thought about
three months' work would be needed. Ir Young's qualifications were
examined by ilessrs Selby, Lang and Tains and it was felt thzat he vas fully
competent to underteie the collectiosn of samples under direction of Land
Resources Divisinn.

Sir Cogmo Haskard said that it would be difficult to obtain labour
after the lst llovember in up to a*:mroxlmately 15th ¥arch, It was agreed that
the Land Resources Division of the Directorate of (verseas Surveys would see
how quickiy they could get on with the initial study, bearing in mind their
present commitments. N2 cost would arise from the preliminary mapping and
survey to be undertaken by the Directorate of {(verseas Surveys.

Hr Phillips said that the MHinistry of Overseas Development would be
prepared to give technical assistance to the Faikland Islands at the official
request of the Falkland Islands Govermment., Very little had been spent on

he Falkland 1slands in the past. Hr T‘hllllps asked whether the costs weuld
arise in bthe present financial year or in 1968/69. Sir Cosmo Faskard said
that he would like samething started as soon as possible,

As a result of discussion, it was agreed that an animal husbandry
specialist (shesp) and a veterinary investigation specialist would be
needed to work in the Falkland Islands for a period of not less than six
months. It would be convenient if the tm specialists could vwork as a team
to study the inter—related problems of animal husbandry, nutrition and
management,

It might be necessary subsequently for other specialists to become
involved in the provlems of sheepn development in the ralkland Islands, 1%
was thought therefore that there would be advantage in establishing a link
with suiteble United Kingdom orzanisatione who might take an interest in
the problems and provide for visits of additional experts as may be necessary.
Appropriate bOdleS who might be approached to do thdis were put in the
following order of priority:

1. ths iforedon Institute, together with the Hill Farming Eesearch
Srgaaigacion, both at Edinburgh.

2. The Universily of Bangor, coupled with the Veterinary Investigation
Cencre for Vales,

3. The University of Aberdeer.

It was agireed that the Agricultural and .nimal Health Advisers would contact
the orgaaisations concerned. After contact had been made with approprizte
inagtitutions, advisers would try and draw up an outline scheme to cover the

iantegrated suvvey proposed azbove which could form the bazis of a request to

be submitted by the Palkland Islsnds Government.

e s e SR

Hote: 4 further communication from the iJindistry of Jverscas NDevelopment is
novi {Qctober 1967) awaited.
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Spare copy for: 1r Rains
My Lang

11th August 1967

Ref.No., LRDAV/2 Ll '—FZ,‘,..—J‘ W/M /"G

A. St.J. Sugg Tsq., R st I CEUEEAS
Dependent Territories Division, ; A Chnds
Commonwealth Office, WA 47 Alad in tpinendhina
London S.Wel s y z
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ref: ASSISTANCE TO THE FALITAND ISLANDS /.. "'pleade
AND YOUR YC ¢/6 OF 20 AUGUOT 1067 A 3 A /
110/«
Arising from your letter as above and the reporis by lir William /
Davies and lr A.R. Wannop, Rains of this Division has provided the
following notes:-

"Falkland Islands Soil Survey Inguiry

The detailed mapping of the FPalkland Islands soils could be
undertaken. There is complete photographic cover (flown Oct/Alov. 1956
at 12,500 £t) and maps at 1:50,000 and 1:250,000 are available, The
geomorphology could be elucidated using Baker's (1922) dezcription of
the geology and the subsequent reports by Joyce <l9l+9/'1950) and by
Adie (1953). Davies (1939) provides an outline of the vepetation and
a map of the communities which to some extent indicates the deep peat
axca.s.

The soil survey would presumably be part of on integrated suvrvey
which would assess land capability; carried to its conclusion in this way
I vould have serious misgivings about the value of such a survey and of
the suitability of L.R.D. staff to undertake it, It is a cool terperate
area comparaoble with marginal land in western and northern narts of
Britain,

The recommendations contained in the report by lLavies were never
implemented because of the second worlé war. In 1956 the Falldend Island
Company with the assistance of Rothamsted investigated some goils and also
the use of sea shells as a possible source of caleium. (Freight charges
make the cost of imported lime astronomical).

The most recent report by Wannop (1961) whose cxwerience of
hill farming and sheep husbandry in Britain was unrivalled, indicates that
the only solution must be research vhich is subsequently im lemented.

It is recognised that the climate and the problems of marketing
are responsible for the development of and dependence on wool, but for
approximately a century the only investment has been in fencing while
there has been a steady deterioration of the natural pasture through the
laci: of any satisfactory management,

Because camps are so large the investment in fenecing is
relatively modest (asproximately 8/- per acre at current prices);
additional expenditure on fencing would facilitate rotetional grazing and
could be expected to improve the carrying capacity, The output from the
wimproved natural pastures is 1.5/5 1b wool per acre per year and this
low return has undoubtedly discouraged attemptz to improve properties.

The urgent need is for research in both plant and animal
problems - including major and micro plant nutrients, the introdnction
and assessment of grasses and legumes, the investigation of improved
pasturss, both establishment and subsequent menagement and the problems
of sheep husbandry particularly nutrition. In cvery case the solutions
will have to be translated into economic practicalities, but this provise
does not lessen the need for this work to be done.

Yottt

/QOQ_?‘“\A w 0l02)q
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In short, if there is any serious attempt o develop a modest
research programme then a survey will be necessary, but a survey without
a research programme will be of relatively little value, The Land
Resources Division has been mainly concerned with tropical and sub-
tropical areas and has only limited experience of cool temperate areas
althoush one member has spent some time in the FPal¥land Islonds.”

As indicated on the telephone to you this morning, and in oy
televhone discussions with Melville and Thorne, Agricultural and Deputy
Animal Health Advisers in O.D.M., I think that the research and at least
the detailed survey aspects could best be handled by an 0.D.li. supported
University and/or Hill Faming Research Centre project. Ve in this Divison
could assist with the preparation and production of basic framework maps
and print laydowns. As agreed in our telephone conversations, A.Blair Rains
who handles pasture appraisal matters in this Division, end D.M, Lang, soil
soientist, who before becoming a soil scientist served as a lleteorological
Officer in the Fallkland Islands, will attend the meeting with the Govermor
of the Falkland Islands at 2.30 p.m. on Monday, lith September, in Room 629
of the 0.D.M, annexe. They will take with them the Davies and Wonrap
reports,

Sgde T.C. Chambers
Deputy Director.

Cct. A.Re. HMelville Esde, CeMiGe
Agricultural Adviser,
OlDlh'EI , A. 62)4'.

A.L.C. Thorne Esg.,

Deputy Animal Health Adviser,

OuDelfe ; 4,605 (as Sugg is moving his office over the weckend,
I am sending his eopy to you).
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5th June, 68,

Dear Dre Clavperton,

I shall be obliged if wou will let me have £%9. 1l0s. in
gettlement of the attached acecount Tor your messing when at South
Georgic. Ye have not maised any chorges in reapeet of loding
and services,

I hope you arrived home safely and not too much ladsned down
with our soil somples.

Yours sinececrely,

(woH. TIOMPION)
COTONIAL  SHCRITARY.

?r, Ge Clepperton. CoCa AeOeSele

CeCe Acting Col, Trcas.t£:

CeCe S0il Survey File,\/
TNCL:

aC
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EVANN

You will remember that in August last year fthere wos a meeting
at your Hinistry about the Falkland Jslands which Jolm Sugs and I
attended.

Arising oul of that meeting a soil survey of the TFallklands
has been started and the position now is that 33 of the &) ssmples
recuested have been returned to BEngland and are preswmrbly now with
the Land Resources Division of the Directorate ol Qverseas Surveys.

I am sending for your information a copy of a prosress renort
gated 24hth May vhich was considered last week by our nevwly foimmed
Development Cormdtice here. This commitiec has absorbed ocur former
fatural Resources Comuittee and its chairman is lir Sydney 1'iller, J,P.,
vho is an elected member of Tegislative Souncil and an 2 pointed member
of Executive Council here,

Ur ¥¥iller is leaving Stanley for inclond at the end of this
weck and is due to arrive in London about 7tk Jure. le woula be very
glad of an opportunity to meet those concerned vwith the =soil survey at
the ¥nglish end and it occurred %o me that the best wey ©o arronge shis
would be for me to ask you whether you would be good cnough teo lay on
a meeting.

As you will see from the progress resort, our levelonment
Comditiees wes agked to recomnend the next step which shouwld be taken.
The comittes came ocut strongly in favour of follow-up action; it was
felt thot it would be beneficial if an animel health specialist and a
vebterinary giecislist were 4o work in the Colony for o recascnably
lengthy period,

¥r Hiller is farm manager at Roy Cove, a 74,000 ccre farm in
Vest Falkland, vhere he has pionecred grassland immyoverent., He can
therefore speak with authority on ocur problems here and I am sure that
he will be able % explain how the time and momey spent on {urther
rescarch in the Falkland Islands can result in inereased effieciency on the
Islendg' farms,

Hr Miller is due to visit Tasmania in August ass=ss baiore
returning to the Falkland Islands,l imagine that he will e getting in
touch with ysu very soon after his arrival in Englend end so that he shonld
Ynow what I have vritten I am giving him a copy of this letlier. I am
also sending a copy of this letter 4o John Sugg in the Cormomvealth
office for his information.

LsFoHa Sclby Bsge; 0.Bel Z’
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..i th April, 68.

Dear Sirs,

301l Survey in the Palkland Jslands.

The only refcerence I have on my file which may be of asgistance
to you is your LRD/1/2 of the 11th August, 1967, addressed to Nr. Sugg in
the Commonwealth 0fTice. 2]

Dr. Clanperton of the Departrent of Geegrephy at Aberdeen
University called unon me just before he sailesd nortvboimd and said
that, in his opinion, the peat boring machine should be kepi in the
Folkland Islands with o view to completing the soil sampling process
in the southern Spring. Accordingly, we heve kept the machine here, but
iff you wish for its rebturn I will arrange for it tic be sent by the next
voyage of the MNeVe "AeleSe"s in view of the tine foctor involved a
brief telegrar {rom you would be desirable.

Dr. Clapperton also thought that you mizht be satisfied
with the sampling already done, ond he felt that the figure of €0
trial holes was very much an optimum one.  As you lkmow, =c have tazken
33 samples, Would you be good enough to let me know whoether you wish
us to continue or whether the 33 samples will be enough.

Yours faithfully,

(voH. THONPSON)
COLOWIAL SEGUETARY,

Dircctorate of Cverseas Surveys.

(i
st
((L\ a -
c.c¢. Harbour Master - Please recover the peat boring maching from the
B.A.S. store and take care of it until we know the
outcome of this letter.
V.H.T,
,..,.‘_-::D
‘o
~\<ff
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2r, Clapperbon of the Departuent of G

at iberdeen
ity caliled vponr we this norning

5 osoll survel. e
te

. - L] N
e o e hle peet poring machine should

3 Drocess newht Soning,

e U8 SEHE e BEer BEEo e of Cvc“s
thus offerdng ther a chonce to iizsent
be reburnsd on the nevb voyaze of the

‘-.
- - . =
Tl eh e Y E o T
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oo ol ritte Lol D. 0. 3. on the sbeove points,

Zr, Clapperton arvanged to coff=lged the poal @
et R s c o drrbe fhhe Baf.S.! slore. I acceptad
responsibility fer getiing the rachine fronm the ctore back into owr
ovn hands.,

COLCNIAL, SECEEBTARY,

11th Anril, 1968,

4
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&g TELEGRAM SENT.
From GOVERNOR {0 SECRETARY FOR TECHNICAL CO-OPERATION
Despatehed : 1.1,2.68 Time :144L5 Received . Time
MODEV 5

%
ifensnedey 5 s0il sampling. 33 out of 60 sites

sampled and being sent UK BAS ship in 8Spril,
Unable yet give firm date for baiance

Acting Governor
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Faillland Tslanls Soil Noeonnnissance

Using irformetion derivei from Relkor's nap of the goology anl Jeviea!
vegatation mep o prelisinary inborpreiption of alr shotogroolis of tho
Falldands has heen carriel ont and b:}z:n?o_ﬁ(‘s belucen provisional lond

gystems have teon treznsforred to 1:50,000 meps. Sites have been seleceted

e )

and locatel on theas paps $o charactorice the range of solls

*

LY » F )
n the islanis

with ppeelel emphogis on lowlani aress, I% ia anticipnied that the limited

B 4 =) ~ -

seanling nrogramme (eboul 60 profiles) shoull be completel furing this

summor - samipling is likoly $o te MfT¥icult DLeecouse of hign water fables

in neny areas but will be virtuaily lmpousible to complote =etisfuetarily

dnring the winter., Aftor the soil on® veredotion sooples have becon

cxamined ond desciribal the lan? ayston anolyecis will te rovized and the

doairability of Purther work doterwinod,

it Sliten

Dz, Clapperton or . Youns zre requestedl to see that pite are dug

at ezch ol the pitos indieatel or the mmps (by a colourod aymbol and
in gome gacag sdditionzl inforwation such as 2 berroce?! or?fwiddle of

C&‘Sﬁr-’
slopo” rmorelto indlieatic the loeation more proelacly). The sites

o

have been chosen £8 for o5 possible within roseh of the larger setilements
but avoiding lands which are likely 1o be atynical becmune of nan induoed

modifications nenr emap stationz. I eny site indiceted 1s lmown to

awn
Lave boen soricrsly modific! Trwesmmesws dtornctive sitc nesrby witin

the same boundlery may be selectol. fimple burning over cen be igaorel
unloss very recents or fraocuantly raperu‘--:-.";'.lt poat entting, plouching

fertilieing (uhother by buricd animals or chemicals) and eompeoblon ot

pathy or fomer corrsle ghould disquelify the atto, an welle Ireinoge if

(Cerober 1955 ) . ;

nare recent thaan the dato of the nir photos;raphyx In 211 cunes a brief



S O
indie~tion of the history of the site should be rocorded on the sampling

receords A photograph of the lanidscape at the plt preforably with the
pit in the foreground identified by its number and where practicable
a photograph of the pit face ave desirable in additiondp the vegetation
photozraphy referred to elscvhero. In addition to the description of
the vegetation the following should be weconled for each pit sito

1. Date of sampling

2 Recent weather

3¢  Depth at which water encountered

4. Slope, aspect, distance of plt site frow head of alope

5« Surface stone of the area srouni the nit

6. ©ILvidonce of erosion in the vieinity of the nit

7. Serial Yeg. of photographs talen

Sampling the nig

The attached diagram suggests the types of it normally used which
shaild we satisfactory for all soils with mineral horizons within
L feot of the surface. Taldng a"dissscted monolith' may prove difficult
in stony soils and any necessery nodifications of method for sueh soils
should be described, making cartain that the profile can be resonstrzcted
frou the description, A description of the soil profile is not recuired
but a copy of a Boil “urvey Manual and a saumple deacrintion sheot
accompany the sarpling materizl. A pit 4'6" does or to solil parent
materisl if that ia reeched sooner, should bte dug and spoil throWWm to
one site avolding the front face of the pit in order to avoild cantaminating
the top sample, The monolith should then bo cut et the front face of theo
nit (after any photogreph is taken) and cut into six inch slices. Tach
slico should be pacleed in a polythene bagfwith a nlastic number and the

numbor recorded ageinst depth on the sample recor’ sheet. 1‘“/ Wavdoeyr

thold alsy b Wk ﬁumu’ o omalabd  aMtacked
b y


%25e2%2580%25a2urfa.ee
nod5.fi

Q- samnles sheuld be senled by an elastic band, ntﬁlq or sealing
ctrip and ecarried with es 1ittle disturbance as wossible ond packed in

iscult tins or wooden boxes i trensportation.

=’

2. Dlankot peats with possible mineral horizons at depths greater
than 4 feet, should be sampled as describei sbove ot three inch
intervels to 18 inches depth. Additionally samples should be taken
using tho auger at 50 6. intervals from the surface to the base
following the instructions in ANlan Robertacon’s letier of lov Jid
Wiors blanket peat iz deep it would be advantareous o have a number
of depths taken by probing along & line following the naxtimun slapo of

tho laniscape element on which the profile gite is loested.

3s Raized bozg. ‘ sites on raised beg or basin peats hinve beon
located, but Wemesw= 1ol Vory nrocisely meesssss and 7, Cocung shuould
usc his 2iscretion wvhether to sample these or othsr more oxtensive basin
peats or to sa ple more than GI!& Nr. Clapperion is cenversant with the
sranling technigue used by the lineaulay and the egquipment arriving on

the Biscoo.

Touivment end materianls consizncd to the Falldlanis oll to be returned in

April vdth tine soil samples,

. L.R.D, equinment via Rigcoe
2 pairs of eclippars for vegetation sanmpling
250 plastic samnle bags

100 oloth vegetation sample bags

be IMacaulay Peat Survey eguipment via Blscoe

Pent auger estergion rods L sasple cans.

Ca IRD materials b hand of NDr. Clenverton

2 sots of anuctoted 1:50,000 meps
L rclls 3¢ exposure colour film
string, elastic banis

1000 rumberel plasmtic labels



. 1 Soil Survey Menuel (property of D. !l Lang)
de L.,R.D, materials by Perla Dan
750 nlestio gemple bags

Roll of cealing strip.

Vepgotation Sanpling

The enalysis of herbagoe from the vieinity of eneh soil/peat nit
should bs of value both in tho interprotation of the soil data and in

any subsaguent enimal nutrition investigations.

The Gresslanc Offieer will be avare of local problems in sampling
vegetation and he vill deeide on the neothod to alopi. The following
notes are only written for guidance if fOor any reason he iz not able

to organise this pert of the field worlk.

Quentitative measurenonts will rarely hstify the work involved
vnleq: tllere is a detellod record of the monasgement, ineluding siocking
density and asny burning, in cach area. In a?dition meacurements of
yicld may be of litilc velue without botoniecal analysis, if there are

big veristions in the prlatability of tho differont snocies.

However L it ia doelded to deteormine the amount of herbege the
stepe are as followsse
1. Cut 10 randon square yards/metres or 2 random strips
1 yard x 5 yaris,
2, Uelgh frosh herbage
5« Imnmediately remove & roprogentative semple of about 500 sms

and weigh accurately

4o Dry this semple ani roveigh

5+ DBag and label sample for chemical analysis.


dcto:m5.no

I Botanical analysis ia underlaken proserve sufficlient matorial of
cach species for drying and subseguent chomicesl analysis. In this
comnection it may be desirsble to determine the chemical composition of
any shrubs which make‘an inportant contribution to the diet of the
sheep. Ureparate samples should be cobteined by elipping short lengths
of lcaf shoots - simulating the observel grazing pattern - these are

dried znd lebolled, The sugrested method of obtaining a representative

non-quantitative samplo from each sitoe iz as followss-

1. Walk clong o series of rendom short siraight troverses within

a 25 yord radiug of the pit.

24 Clip tho herbape, if any, which is casily grasped in s closed
hand neor to the ground, and which oecurs at the tip of the boot on

every scecond pace.
3. Obtain sbout 500 gm (36 plus) of fresh matorial ab cach site

La Tobte the number of clippings, including suy blanlm, which wvers

roquired for each samplo.

X o
5. As goon as noasible dry the sample eithor by hooting {emp£10.°C)
or sproad the samples in a thin layer for air drying., {Aveid
roopiretion and fermentation heating of the samples)

6. Then dry ropsek the complete sample avoiding cny loass of

[

leafy material vhich shatters cesily.

7. 1label the samples Lo mateh the corrosponlding npeat/soil samples.

Transparcacies showing close-un of vogatatlon - the ilmnediante
foregrouni of a normnl photogreph would be valusble; this is in addition
to a landscape view of the sito. The limits of the camera will decide

what is peosible - clecar detaeil is required.


fvnp3.es

. In the subseguen:t analyses we would detzrmine thie levels of major
constituents, trece elements of asignificance in animal nutrltion and
also zomo in vitro dipgesiibility determinations. T'e would reguest that

the Grassiand Officer should indicate any speeial determinations which

he considers are desirsble.
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Ref: RAR/RBAR/280/67 jrd Novenber, 1967

¥r. D. N, Lang,

Land Resources Division,
Directorate of Overseas Surveys,
Tolworth Touwer,

SUBATON,

Surrey,

Dear Davigd,
ilany thanks for your letter and enclosure of 23rd October,

I have had another meeting with Dr. Clapperton to discuss szmpling proced-
ure and ne has also spent a short ifime with Peter Jowsey in the field trying
out the new peatsaapler, In case of any difficulties we have provided Dr,
Clapperton with a suitable knife and advised him toc acguire a sharpener (very
essentisl), As a result of our discussion some minor amendments were made to

the programse as follows:~

1) Sampling pits are to be dug on 2ll the bog types investigated, but
the depth of sampling at intervals of 3" hac been reduced to 18", This means
that therc will be six samples (3" x 8" x 8" approx,)s Per pit and in poly-
thene bags thesc will conveniently £ill two biscuit tins, Labelling chould be
numefio cerefvl notes kept of the location aend depth of sampling etc,

The bags 11d be labelled on the outside with a marker (e.g. a felt pen), but
it nqiédxﬂlso be advisable to have e label of some sort (e.g, metal tag) inside

the beg.

‘-

f 2) At each site semples sre to bs itcken from the surface (not from g
devtn of 18") to the tottom with the peat sampler (==s 0,5 m samples). These
are to be nacked into the tins provided, IThe number alreedy warked on each
tin should be recorded in relation to sitﬁlsampling depth etc,

ég
3)  Additional depths of the git are to be recorded ap MnOntioned 1n Jour
memo 50 as to obinin some indication of the variation, In taking depths ﬂmlead-

ing rod should be inserted with the pin end down,

k) Because of the reduced number of pit samples (6 instead of 10) it hag
been agrocd that, il possible, a Tew more sites should be investirated o,g, the
total number being betwe:n 10 and 2C. |



Mr, D, N. Lang =P 5rd IO\Q)mbEI‘, 1967

5) It is suggested that if there are three main types of deposit c.ze.
hirh level and intermediate blenket bog and low level raised bog, then aporox-
imately five sampling sites might be selected on each, It is importani to
cbtain a reoresentative selection from the raised bog types if' these in fect
show much voriation, It is unlikely that the blanket bog types will vary 1o
any great extent except perhaps in depth,

6) Tinally we decided that it might be possible to take up to a maximum
of three profiles for pollen analysis, The samples vould be teken from the
chamter of the peet sampler at 5 cm intervals before reppving the bullk of the
peat for canning, Dr, Clapperton has taken one grossﬂﬁz;g Tor this purzosse
and any acditional supply wiil be sent to lir, Young in the Fallkland Isles in
a day or so. Labelling agoin should be numerical as before, Lr. Clapoerton
has i/tact done such sampling before and could adviss lr, Young on the pro=
caduré to adopt,

Ploase excuse these hurried noteg but I want you to get this let er by
ionday. I understand you are sseeing Dr, Clapoerton on Tuesday end wouid be
glad if" you could give him a copy of this letter which T enclose for his
inforaation,

with best wishes,

foursg sincerely,

B, A, Raberitaon,

Ene,
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EXTRACT FROM MINUTES OF MEETING OF THE NATURAL RESOURCES COMMITTEE

. HELD ON THE 18TH OCTOBER 1967,

SOIL SURVEY AUD VETERINARY TNVISTIGATION

The Chairman explained that in August, while on leave, he had :
attended a meeting at the liinistry of Overseas Development. (A memorandum ~ <
on the subjectsdiscussed had been distributed o members of the Natural
Resources Committee prior to the meeting).

Decisions made at the August meeting in London cosuld be summed
up as:-

(1) the Agricultural and Animal Health Advisers at the Ministry would
approach appropriate universities and research organisations with a
view to encouraging their practical support of investigations in
the FPalkland Islands;

(2) an outline scheme would te prepared in the liinistry to cover a visit
by an animal husbandry specialist ( sheep) and a veterinary
investigation specialist, working as a team for not less than
6 months to study the inter-related problems of animal husbandry,
nutrition and management;

(3) this outline scheme would be sent to the Falkland Islands Government
to form the basis of a reguest for funds by the Govermment to the
Ministry of QOverseas Development;

(4) meanwhile, the Directorate of Qverseas Survey would go ahead with
the initial work for a general ssil survey, determining morphological
units from the a2ir photographs which were taken prior to the mapping
of the Colony. An essential part of this work would be the digging
of some 60 or 70 soil sampling pits at varinus points in the islands.

The Chairman said that further news of progress in London is now
awaited but meanwhile the Directorate of Overseas Survey had already
indicated that full instructions regarding the s7il sarpling were bheing
sent out by R.R.S. John Biscoe.

After some discussion as to whether the lMinistry would be familiiar
with the sort of problems met in the Falkland Isiends, 1r Young said that
in recent years greatly increased interest was being taken in the problems
of what is described as “"range land" farming.

The Chairman said that members would be kept informed of
developments,



DEcCODE. %
e TELEGRAM SENT. 7,

From SECRETARY FOR TECHNICAL CO-OPERATION {0 GOVERNOR

Despatehed .  19,10,67 Time : 11,0  Received: 19.10.67ime 0945

MODEV 32 TFollowing for Grassland Administration Stanley for D.0.S.
Please advise on following 2 points

(a) reference survey requested by Governor.
Vle require analysis starter relating to
soil and herbage if results awvailable in
U.K. cable details.

(b) Maps and Instructions for soil reconnaisance
arriving Biscoe with Clapperton advise if
you camnot provide biscuit tins (preferred)
or wooden boxes for soil samples

Ministrant

P/L : ER
Copy to G.O.
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DECODE.

From GOVERNOR f¢ SECRETARY FOR TECHNICAL CO-OPERATION

TELEGRAM SENT.

Despatched: 19,10.67 Time: 1545 Received Time

No 40 Your DOS/LRD/N/2 Saving and telegram MODEV 32 soils and herbages;

(2) Some soil analysis figures for experimental plot samples
obtainable from Edryd Jones, N.A.A.S., Trawscoed, Aberystwyth.
Some 1924 figures available from Rowett, Only available
fipures for herbage analysis in Davies' report Grasslands of
Falkland Islands published 1939 available Commonwealth Office
library or WPBS, Aberystwyth,

(b) No difficulty

Fovernor

P/L : ER
Copy to G.0.




®Saving

From the Minister of Overseas Development
To

For attention of Mr. Young, Grassland Officer - Administration Stanley

From Blair-Rains =~ ©D.C.3.
Ref Survey requested by Governor. We require analysis data relating
to 2oils and herbage. If results available in U.FK. cable details.

Letter follows.

MINISTRANT

55
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21st October 68

Dear Sirs,

Soll Survey in Talkland Islands

I am enclosing two films found here very recenily,
We very much regret the lonz delay and inconvenience
caused but, unfortunately, the fault was not of our

magking.

o By sea mail (with a copy of this letter) I
am also sending a further box of soil samples which

have also been found.

Yours falthfully,

(w., H. THOMPSON)
COLONIAL SECRETARY

Directorate of Overseas Surveys,
Land Resources Bivision,
Tolworth Tower,

Surbiton,

SURREY

England.

FA
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DicoDE,.

ED) TELEGRAM SENT.

From GOVERNOR to MINISTRY FOR OVERSEAS DEVELOPMENT

Despatched © 21.,10,68 Time 1000 Recerved Time

MODEV 35

For attention Lang DOS. Falkland Islands soil survey.
Missing photographs found and leaving airmail 25th
October. Further soil samples following by sea mail

COLONIAL SECRETARY

P/1 : AA



EXTRACT FROM KINUTES OF MEETING OF DEVELOPHENT COMNITTER HELD ON

® 17T OCTOBER 1968,

(f) Seil survey - Mr Miller reported on his visit to the
Directorate of Oversecas Surveys. lir Lang of that Department
explained to him during his visit that the scratch team of
assistants and the incomplete set of samples {rom the Cclony
made the product of a fingl report somevhat difficult, It
was expected, however, that the report would be available
during 1969,



With reference to the thotos of the Soil survey 1 have sent the
oneg I heve to ¥r Lang at DOS - This Is only one Tilu howsvar The
remainder are in the lacge curdboard box on the right of my offics.
Your will remember we discussed this mné T ssid tiwt it was essengiel
thev tils wos seni Lome on tiw Biease' at the snd ol the saason rRlONg

with the vest hapeaw obe.  This does nol seem bte have heen done.

® b e % a1 3030800 e e LI S I LRI ) A e L I A B B RP R



P/103L

30th August 1968

Dear Mr. Young,

The Directorate of Oversees Burvey report that the photo-
graphs ccnnected with the soil survey heve not arrived and the
whole project is held up.

As a matter of urgency will you plesse let us kmow where
they are. A note direct to Dr. C. Clapperton at Aberdeen
University would also be a help.

Pleaze treat this as very important The next stage
cannct proceed until you provide the information. I also hope
you have now been able to respond to my previous pleas for pert
one of your Report.

Yours faithfully,

(W. H. THOMPSON)
COLONTAL SECRETARY

¥r. €. D, Young, N e
35, Marlborough ive., X £X
Gleszow W.1., RN

SCOTLAND . A
SCOTLAND ; )
A b/ﬁLﬁﬁﬂ 4o 002, ( st

@)



EXTRACT FROM MINUTES OF A MBETING OF THE DEVELOPMENT COMMITTLL
® HELD ON 25TH JULY 1968,

3. MAIUERS FOR MENIION:

(a) Boil survey - A letter from the Land Resources Division of
the Directorate of Overseas Surveys dated 2lst liay 1968 was read ous
by the Clerk. Their report is awaitcd.

faern 3. B.LE- (mair ?)

Wi
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EXTRACT FROM LETTER WRITTEN BY H.E. REPLYING TO TIE HON. SYDNEY MIILER, J.P,

26th July, 1968.

-t

Thank you so much for your very long and informative letter
of 7th July. It was very good of you to take so much trouble to send
such a comprehensive account of your activities,

1 am glad that you met Galsworthy and that throupgh him you
were able to have a meeting with Selby and others at the Ministry of
Overseas Development.

It is very satisfactory to know that you formed a good opinion
of Thorne and lioss. I met Thorne last year and thought him good value.

I am glad that you discovered a reason for the soil sampling
holes having to be four feet in depths I can understand that soil
scientists might wish to know what lay fouwr feet beneath the gurlace but
I am surprised that it sghould be suszsgested that ploughing should take
place o a depth of four feet.

As you say you will certainly have some interesting material
for discussion at the October meeting of the Development Commitiee.
This Committee met last week and again this weeck under the chairmanship
of Richard Hills, I attended for part of one of the meetings and there
vas no doubt that the members are very keen to show results,
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EXTRACT FROM A LETTER WRITTEN BY THE HON, MR SYDNEY IOIIFR, J.P. TO H,E,

July 7th 1968,

Dear Sir Cosmo,

I am posting this a little carly to insure comnection with
southbound "Darwin®" this month; I can write again by hand of flying
passenger if there is anything to add by then.

Overseas Development. ldr Barton and I had a very pleasant
lunch party with Sir Arthur Galsworthy, Deputy Under-Secrctary of
State, and Sir Arthur, whom we saw again at the S.0,A, party, very
kindly got in touch with Mr Selby (%o whom you had also vritten).

Mr Selby arranged a meeting for me in his office at the
Ministry of Overseas Development and he had collected there the
following: -

Mr Fry. Carribean & Latin America Area (which includes Falkland
Islands).
Kr DM, Lang, Land Resources Division (Scil Survey).
(N. B, Mr Lang told me he was in Stanley 1953-54 in
Met., Office, so some people may remember him).

Lr A,L, Thorne, Deputy Animal Health Adviser (Veterinary Div.)

Mr R. Moss. Divisional Veterinary Officer was unable 1o be present
(hence the presence of Mr Thorne), but !'r l'oss telephoned
me twice the following morning,

I hed queried to Sir Arthur Galsworthy the decision of H.M,G.
in 1962 when we last imported stud stock from Tasmania, This Veterinary
Division in that year refused to allow rams from Tasmania to be lightered
in London river in transit from Tasmania to the Falklands, This prevented
us from getting the rams by direct " " and we had to receive them via
Artwerp and Montevideo which of course resulted in a 90 days quarantine
period at the Camber in Stanley.

It was because of this query that lir Selby had arraunged for the
presence of Mr Thorne at our meeting and later the 'phone conversations I
had with Mr Moss.

To deal with the livestock transit posfdition first, neither
Hr Thorne nor lr Moss could on the face of it see any particular reason
for the 1962 refusal by H.M.G. and have undertaken to examine all the pros
and cons of this question. On my return from Tasmania by which time I
shall presumably be better armed with information re Tasmanian export
certificates, shipping dates etc., I am then to get in touch again with
Mr Yoss and the Veterinary Division expect then to advise me of their
considered views on the transit of the rams later this year via lighter in
the port of London,

Both these gentlemen I found extremely sympathetic, practical
and helpful.

Ay S



Soil Survey. Lir Lang said that this was being carried
out (the analysis) at the Land Resources Division (Directorate of
Overseas Surveys ) at their establishment at Tolworth in Surrey,

On my return from Tasmania I have been invited to visit
them at their laboratories at Tolworth and discuss the whole question
there. Nr Lang said that there had been much delay and that the
saiples they had were over—dry. This sppears to me to be a bit
feeble as they may well have lo repeat the operation,

He did tell me that the reason for the holesg being four
feet in depth was to discover the type of soil at that depth and its
mineral content; when he said further that such investigation could
well indicate the desirability of turning the L' subsoil to the
surface, I felt it necessary to point out that in our grassland work
at Roy Cove we found it expensive enough just to turn up soil at a
depth of 9 inches. No farm in the Colony would have either the
ecuipment or the cash to plough four feet deep!

However, I am looking forwardlater next month to visiting
the Tolworth laboratories and examining the results of their variovs
analyses, and their resulting opinions.

In any case I should have some interesting material for
discussion at the October meeting of our Development Committee.



T

24th ay 1968
DEVELCPMENT COMIT BT

Soil Survey; Progress Report

In August 1967 the Sheep Owners iassociatism recnmmended that
consideration should be given to conducting a s2il survey of all
grazing land below the 500’ coantour,

This recommendatvion coincided with a meeting which the
Governor attended at the Ministry of Overseas Develspment at which he
met agricultural and animal health advisers of the MNinistry and
officers of the Land Resources Division of the Directorate of Overseas
Surveys.

As a result the Land Kesources Division uncertook the
preparation and production of basic framewsork maps for a soil survey,
This work was started by Mr A. Blair Rains who deals with pasture
matters in the Land Resources Division and Mr D.i%. Lang, a soil
scientist who, before qualifying as such, had at one time served at
the metecrological station in Stanley.

Mr Rains considered that detailed mapping of the Falkland
Islands scils could be undertaken, using the complete photographic
cover which was flown in 1956 at a height of 12,500 feet and from which
the 1:50,000 and 1:250,000 maps were prepared. The geomorphology was
to be elucidated using Baker's (1922) descriptisn of the geology and
the subsequent reports by Joyce (1949/50) and by Adie (1953).

The first task was to produce outline maps and these were
sent out to Stanley in November 1967 with a request for soil sampling
to take place at sixty specified sites located throughout the Colony.

By Pebruary 1968 samples had been taken at 33 out of the
60 sites. Sampling in the Morth Arm and Y ox Bay areas was undertaken by
Hessrs Lellman, Trevelyan and Dodds, and elsewhere by the Grasslands
Officer, Mr C.D. Young, with whom Dr Clapperton andlir Conroy of the
British Antarctic Survey worked for part of the time.

The 33 samples were despatched to the Iand lesources Division
by R.R.2. John Biscoe in April and have now reached England.

Before sailing north in April Dr Clepperton, who is a
lecturer at the Department of Geogrephy at Aberdeen University,
expressed the view that the requirement tn take samples at 60 trial
pits was an optimum figure and he felt that the Land Resources Division
might well be satisfied with the sampling already dome.

Once the 33 samples have been examined, it is expected that
the Land Resources Division will state whether it is necessary to take
further samples., Ultimately a soil map will be produced by the
Directorate of Qverseas Survey. No charge is expected to fall on
the FPalkland Islands Government.

The completion of a soil survey is not an end in itself. It
would form part of the groundwork upon which, if required, a survey
could be made to assess land capability., But from the point of view
of practical application to the present and future neecds of the
Falkland Islands, the question must be asked whether a survey to assess
land capability is necessary. The reports of Davies (1939) and
Wannop (1961) are well knovm to the farming community here and have
received a large measure of acceptance.

/the Ministry,....



The Ministry of Overseas Development has shown that it is
willing to give technical assistance to the Cnlony. Assistance would
Probably take the form of research paid for by H.i'.G., such research
being into plant and animal problems including plant mutrients, the
introduction and assessment of grass and legumes, the investigation
of improved pastures (both their establishment and subseguent
management) and the problems of sheep husbandry with particular
reference to mutrition. It would probably involve wvisits to the
Colony of an animal husbandry specialist and a veterinary investigation
specialist for a period of not less than 6 months. The time and money
spent on such rescarch would however be largely wasted if the results
are not subsequently translated into practice.

To summarise, the stage has now been reached at which the
821l survey is well under way and a recommendatinn by the Development
Comittee is sought as to the next step which should be taken.







LAND RESOURCES DIVISION
DIRECTORATE OF OVERSEAS SURVEYS

TOLWORTH TOWER
SURBITON SURREY

Elmbridge 5281

o 21st May, 1968

fpfqhiﬁLigﬁi;iff C:AL ‘F%i éFZSLQI

i&u ll[io

Qur reference: L.I:’.D__f'I'-'! / o

Your ref: ©102

Dear &Sir,

Soil Reconnailssance in the Falkland Islands

42
Thank you for your letter of 30th April received here today.

/e have received sone site data sheets from Young and the information
that altogether 33 sites have been examined. We expect to receive the soil
samples, within the next week but until these have been at least briefly
examined and the information mapped, it is not possible to say definitely that
further sampling is required. However it does seem probable that at least e
few more pits will be needed. I agree tliat you should retain the peat auger and
shall let you know as soon as possible what furcher worlt, 1f any, is required.

Yours faithfully,

O by

T

D. . Lang

o s, RO

The Coloni creta

Stanley, = = 71:%1’. ﬁ'h/f
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f——First fold here——3»

_——— el JEOEE

AN AJR LETTER SHOULD NOT CONTAIN ANY
ENCLOSURE; IF IT DOES IT WILL BE SURCHARGED
OR SENT BY ORDINARY MAIL.

ON HER MAJESTY'S SERVICE

“——=S5econd fold here= —=3»
PAR AVION %
AIR LETTER JF.; 7 ' H0 ..

AEROGRAMME Ak

The Colonial Secretary,




o</, LAND RESOURCES DIVISION
1Y DIRECTORATE OF OVERSEAS SURVEYS
TOLWORTH TOWER
SURBITON SURREY

olI- 281
Our reference: N2 399 5

17¢h July, 1969

Dear Nr, Thompson,

Fas Herewith a copy of the report describing our
analysis of the land systems of the Falkland Islands,

The leaders of the recently appointed team to
investigate grassland and sheep husbandry problems
have been provided with copies of the accompanying maps,

; We would be grateful if you will ensure that the
0(#:;1 ] peat sampling tool (your letter of 30th April 1968

refers) returns to Britain with the team on the
conclusion of their investigation.

Yours sincerel, ,

e g

A, Blair Rains

Colonial Secretary,
Stanley,
FAIKLAND ISTLANDS
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Q102

13th Jenuary

Dear Sir, i

Your letter of the 5th November 1968 arrived here on
the Lth Jepuary and this reply will travel tc you by the
first availeble outward mail scheduled to leave here on
the 18th January.

Ve welcome your proposed research inte the wves “ational
histery and the botanical nature of the peat of these
islands.

The Fallkland Islands Government is extremely small and
our resources are very limited and I must malke it clear that
our support cammol be financial.

I look forvard to hearing your detailed plens in due
COUrse.

Two very valuable contacts would be:

Doctor Clapperton,
Dept. of Geography,
Aberdeen University.

and
Yr D,M. lang,
Iand Resources Division,
Directorate of Overseas Surveys,
Tolmorth Tower,
Surbiton, Surrey.

As I shall shortly be leaving the Falklaand Islands I
shall be grateful if any further correspondence be addressed
to the Colonial Sceretery and not to me by name.

Yours foithfully,

(W.H. THOIPSON)
COLOMIAL SECREMARY

Dr. S.E. Durno,,



THE MACAULAY [INSTITUTE FOR SOIL RESEARCH

DIRECTOR: R. L. MITCHELL, B.Sc.. PH.D., F.R.I.C.. F.R

.ELEPHONE AND TELEGRAMS

(0224) 38611

T CRETAD ;
:\\\m St ,C“_E_LLRL?

HEAD OF DEPARTMENT
R. C. MACKENZIE,
D.Sc., PH.D., F.R.l.C., F.G.S., F.R.S.E,

22
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The Colonial Secretary,
Colonial Secretary's Office,
Stanley,

The Falkland Islands.

Dear Sir,

.S.E.

Department of Pedolagy
CRAIGIEBUCKLER
ABERDEEN
ABS 2QJ
5th Nov. 1968

I am tentatively planning to carry out a research project

in the Falkland Islands involving the sampling and examination of

peat at many sites throughout the colony. 1In order to comply with

the wishes of the Royal Society (to whom I am

applying for a

financial grant) I write to inform you of my intention and to ask

for the favour of your approval and cooperation in this matter.

The object of the proposed research, which would take perhaps

two months in 1969-70, is to investigate (i) the vegetationsel

history of the islands, =nd (ii) something of the botanical nature

of the peat. As a member of the staff of the
I have had many years experience in this type
would hope to produce results of considerable

Yours sincerely,

(Dr.S.E.Durno)

Macaulay Institute
of research, and I

scientific interest.



File Ref. 0102 f

Y.HE.

e
" has/had not seen the land System Analysis Report, copy
of which is at b, o. f.

-
2. All members of the Agricultural Team, I understand, have
copies of this document which reached us ahcouple of weeks or so
before the team arrived. i
W~
J.A.J.
2///10/69

(T, .
vt w (57).

y7’
17/10/ b4




102 [

29th October, 69

i 2 Land System Analysis of the Falkland Islands.

Thank you for your letter of the 17th July, 1969, reference
N2, forwarding a copy of the report of the land system anslysis
of these Islands. le are glad to receive this document and I
should like %o express, on behelf of the Colony Government, our

thanks to you and your colleagues for the hard work which you
have put into it.

The report will, I am sure, be most useful to the Advisory
Tear which has been supplied to us by the Hinistry of Overseas
Developnent to investigate our agriculture problems.

(3. A. Jones)
Colonial Secretary.

A. Blair Rains, Esq.,

Land Resources Division,
Directorate of Overseas Surveys,
Tolworth Tower,

SURBITON,

Surrey.

Jiil
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In reply please qupte 0w

g The\Falkland Islands Sheepowners' Assn.,
reference :- 3/2., \ &
\ (Local Committee),
10 R \g'y STANLEY .
L 4 ~LUNDS X

28th July, 1971.

Dear Sir,

SOIL TESTII'G SURVEY

I am directed to enquire when the results of the Soil
Testing Suvrvey carried out in the Colony in 1967 are expected
to be received, and published for general information.

Yours faithfully,

9

e g
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SECRETARY .
The Colonial Secretary, e
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The Secretariat, 2
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0102

Dear Sir,

S0il Testinz Survey

{

n

e —

I hava to refer to your letbsr lo. R/2
of the 28th cf July aad to say thaiv ac regori to which
you refeor was not intendced and is not designed for
publication, Its use 1s as a suurce of inf'ormaticn
fer othey reseoreh vierkers and 1t was in wiils context
that it was, for example, made avallable to Liwe team
which in 1669/1270 investizated and reported upon the
sheep and Cattle Indasirics of the Walxzland Islends.

oy

m @

Yours faiitnfuily,

(J., 4. Jones)
CCLONTAL SECRETARY

The Sapetary,
Palklan Islands Sheepowners' Assn.,

o

Md
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20th October

Land system anelysis of the Falidland Islanda, with notes on

the soils and grasslsnds

Some Rembers of our farming comwunity have enguired
whether it would be possible for the contents of the report
"Land System fnalysis of the Folkland Isliands, with aotes
on the Soils and Grasslands" by 4, I, XKing, D. L. Lang and
A, Bleir Reins (Miscelleneous kepord 1lo. 72 of 1969) to be
rendered into layman's lenguage since, anert [rom the fect
that it is not in any case currently designed for wide
cireulation, it wouwld not be rcadily couprehensible cven if
it were,

2, Perhaus you would let me know phether o laymen's version
ig fegsible znd if so, when and how it might be possible to
put the production of it in hand.

(J. 4. Jones)

The Directorate of Oversess Surveya,
Kinzaton Road,

Tolworth,

Surbiton,

Surrey,

JB
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Your reference: 0102

Lhank you for your letter of the 20th ult. I am afraid
I do not think it is possible to mzke a layman's version
of our report; and in any event, I would have thought
that the report by Davies gt gl entitled 'Sheep and
cattle industries in the Falklands", which is due %o be
published on the 19th of this month (but I believe you
already have advance copies), would be of much greater
immediagte relevance to your farming community. In

| addition, another report is in preparation, which deals
with points raised in Davies et al's paper and vhose

author is g Iir Thorne, who together with iir llacKenzie

visited the Falkland Islands subsequent to the visit

| of Davies et al. Both of these reports should be of

much greater immediate value to your farming community

than any attempt at & layman's version of our report.

urs)since ely

(s

R B King

Foreign & Commonwealth Office,
Overseas Development Administrotion

Directorate of Overseas Surveys

Land Resources Division
Tolworth Tower Surbiton Surrey England
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17 Novembexr 19771
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¥Mr J A Jones

Colonial Secretary'!s Office ﬁg ~»u*ﬂar,mLJ Crecabiian, . [ phfcta
Stanley l‘b L :I) S L Vw-f-tu.—.v evqoma Nast g,
Falkland Islands J
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TO OPEN SLIT HERE

SENDER'S NAME AND ADDRESS .

LAND RESOURCES DIVISION,

DIRECTORATE OF OVERSEAS SURVEYS,

TOLWORTH TOWER,

SURBITON, SURREY.

AN AIR LETTER SHOULD

NOT CONTAIN ANY ENCLOSURE;

IF IT DOES IT WILL BE SURCHARGED
OR SENT BY ORDINARY MAIL

SECOND FOLD HERE

BY AIR MAIL
AIR LETTER

PAR AVION AEROGRAMME
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Ir J A Jones

Colonial Secretary's Office

Stanley -
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