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During the past 30 years the soils of 
this country have been the subject of a 
sustai,ned scientifi c exploration, which 
has resulted in an expansion of our 
knowl edge an d understanding of them 
that was almost undreamed of a gen­
eration ago. This has, in the main, 
been the work of the New Zealand 
Soil Bureau of the Departm ent of 
Scientific and Industrial R esearch ; 
though the early stages were directed 
by the Cawthron Institute, und er the 
leadersh ip of Sir Theodore Rigg. 

The Soil Bureau had its beginnings 
in a Soil R econnaisan ce Division of 
th e Geologica l Survey created in 1930 
to meet an urgent practical need ; 
namely, to discover the cause of the 
serious stock unthriftness (bushsickn ess) 
then being experi enced over wide areas 
o( recently se ttled pumice-lands in the 
midd le of th e North Island. In turn 
its attention and growing experi ence 
were directed to a succession of specifi c 
land problems; th e soil survey o f the 
irriga tion areas of the South Island; 
the problem soils of the North Auck­
land pen in sula, then being rapidly 
opened up for closer settlement; the 
problem soils (Pak ihis) of the W est 
Coast, where farming potential was at 
last becoming more important than 
timber and mining as a source o f 
wealth; and the serious menace of so il 
erosion in both Islands. These and 
many other simil;ir ch;illenges, success­
fully met with the aid of the new and 
improving methods of so il survey, 
proved the recruitin g· and training 
ground for the growin g team of 
pedologists, so il chemists, soil physicists, 
soi l biologists, cartographers, and 
others, who now comprise the New 
Zea land Soil Bureau. 

During these formative years it 
grad uall y became possible to envisage 
and plan a systematic soil survey of 

the whol e country, as an esse ntial 
stock-takin g of New Zealand's most 
productive asse t- the land. Much pro­
gress toward that encl has now been 
made; the soils o t some sixty di stri cts, 
large and small, thr0t1ghout the 
country have ben surveyed in grea ter 
or less detail; and published reports 
and map s of the more important of 
these are now appearin g regularly as 
::io il Burea u Bulletins. In addition, 
reconnaisance so il su rveys at 4 miles / 
in ch have been completed for the 
whole country; and a genetic cl assifica­
tion of our soils into major Soil Groups 
and sub-Groups (see below) has been 
produced, which has already proved 
an invaluable a id to research in so il 
prob lems. When th e final revision of 
the South Island 4-mile sheets has been 
completed and they h ave been pub­
li shed , New Zealand, it has bee n said, 
"will have an eva luation of its soil 
resources u npai-alleled in any other 
country." 

T he Use of the Soil Maps 
The va lue of these soil maps lies not 

only in the fact that they prov ide an 
in ventory of so il resources; but, even 
more important, in the fact that they 
make possible the grad ual accumula­
tion of a body of useful knowl edge 
about each of the recogni sed distinct 
kinds o f soil. This was no t possible 
before that classification and di stin c­
tion was made. T hus, soils suited to or 
unsuited to various crops, soils that 
need lime, so ils that respo nd or do not 
respond to the various possible com­
binations of the different terti li sers 
and trace elements - these become 
known for their n eeds an d their poten­
t iali t ies, and by their names and loca­
tions, once the task of sorting them 
out, defining them and giv ing them 
names has hen accomplished. In this 
way land use can become more scien-



tific- wh ich is only another way o[ say­
ing that a lot of the guesswork is 
removed; a nd it is not surprising that 
adv isory oITicers now base thei r r ecom­
mencl a tion s, either ind ividually to 
farm ers or gen ra lly ih ar ti cles in the 
"J ourna l o ( griculture'', on their own 
accumula ting knowledge o f th e soil 
unit p rese n ted i n the soil maps. 

T he term so il typ e, therefo re, is be­
ing rap idl y ass imila ted into our fa rm­
ing langua ge, just as other technical 
terms like gamrnexane, molybdenum 
an d seleniu m become commo n place in 
a ma tter of a few yea rs. But sin ce the 
term soil type appears to have an ob­
v io us or genera l meaning, as m erely a 
type or a kind of soil, th e term is 
frequently u sed incor rectly. Farmers 
a re becoming (a miliar with the names 
a nd characteri st ics of the soil typ es of 
their own Carms and di stricts, so i t is 
becoming importa nt th a t th e meaning 
o [ so il typ e sho uld be more widely and 
clea rly understood . A so il typ e is, in 
fact, a ver y precise con cept, and onl y 
on e of the hierach y of soil units. rang­
ing from the smalles t units, the sub­
types a nd phases, to the oil typ es 
themselves, and up through the series, 
famili es, sub-gr ups a nd m ajor soil 
groups in to which the co untry's vas t 
a rray of na tura l so il differen ces ha 
been classified . T his p yramid of soil 
classification resembles the orga nisation 
of an army in to pla toons, companies, 
batta li ons, etc., in which each higher 
unit is m ade up o [ several units belong· 
ing to the ti e r just below i t. (See Fig. 
I.) 
Scales of Mapping 

The soil types are the basic units of 
so il cl assifi cati on a nd mapping; bu t 

whether or not they wi ll be fo und in 
a p art icul ar oil map depend on i ts 
sca le. H small sca le m aps are con ­
sul ted , such as the Soil Map o f 1ew 
Zea land (32 m il es / in ch) or the 4 mile/ 
in ch sheets a lread y m entio ned , the in ­
d ivid ual soil type will not be fo und, 
beca use a ny a ttempt to represent them 
a t that ca le would result in a too 
closely drawn m ass of confusin g d e ta il. 
A map , a fter all , is not intended for 
use under a p owerful magnifyin g glass. 
T he Soil Ma p of New Zealand ca n 
onl y show, a nd is only intended to 
sho w, the hi gher ca tegories of the clas­
sifi cati on, such as the Yellow • Grey 
Ea rth s o [ the dry eastern downlands, 
or the moderately weathered , strongly 
leached , Yellow Brown Ea rths o f the 
wet fores ted (or once forested) hills of 
Southland . T hese are JOT so il typ es, 
but oil groups a nd sub-groups (Fig. l ); 
a nd th ey express over large tracts o f 
country a ge neral similarity of soils 
whi ch results from the domin ant influ­
ences o f cl im ate and vegeta ti o n, and 
o th er incisive soil-forming factor s. 
(R eaders are referred to Bulletin 302 
of this seri es, "Th e Scientifi c Basis o f 
So il Mapping" for a full er account o f 
th ese factors, a nd their express ion 111 

th e soil p rofile.) 
Even o n the 4-mile m aps o f which 

each sheet covers a smaller portion o f 
the country, the small est units that ca n 
be shown (each represented by its own 
co lo ur a nd symbol or number ), are 
groupin gs o f closely similar and rela ted 
so il typ es. In compiling them, m an y 
so il differences, as o f texture and 
d epth, tha t a re of local agricultural 
importa nce, have had to be ignored 
a nd bo und ari es sm oothed fo r the sake 
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The Pyramid of Soil Classif ication 

Fig. 1. 



of clarity. Such maps are of distinct 
value in portraying the broad pattern 
of oi l differences and relationships 
over large areas, -o long as their in­
abi lity to reveal the actua l soil type at 
a particular spot is kept in mind. As 
will be seen , no map can show a ll the 
detail of nature's infinite variety, no 
matter how large its scale. 

In practice i t has been found in 
New Zealand soi l mapping that when 
the scale reaches 2 miles / inch then 
many but not all of the individual soil 
types can be shown; and that when 
1he sca le is as large as 40 chains/ inch 
(as in the detailed maps being issued 
for certain countries) then all the soi l 
types and sub-types are capable of 
clear presentation. 

It is important that the users of soi l 
maps should appreciate their limita­
tions. Even when mapping on a large 
scale of, say, 20 chains/ inch, an area 
of one so il type wi ll often be found 
by the soil surveyor to include small 
pockets or narrow bands o[ a different 
soil (perhaps a shallower more stony 
soi l than the type admits) which never­
theless cannot be drawn into the map, 
oleJy for the reason that there must 

be a limit to th e fineness of detail 
shown. It follows that the occurrence 
on a published soi l map of a uniform 
patch of colour, with its appropriate 
symbol or number, is not a guarantee 
that the soil within that area is as 
uniform as the clear patch oE colour 
suggests. It merely states tha t on the 
whole the soil with in that area is of 
that type; but it cannot tell you 
whether it is continuously so (as is 
often the case) or whether it includes 
small pockets of different soil that 
could not be mapped at that scale. 
Sometimes it is obvious to anyone on 
the spot that such is the case; some­
times only an inspection by an expert 
can decide. 

The possibility of making incorrect 
deductions from the map i perhaps 
greatest in the case of the reconnais­
ance soil maps drawn to the scale of 2 
miles / inch, on which many of the soil 
types are shown. An example is the 
Soil Map of the Downs and Plains of 
Canterbury and orth Otago. At this 
scale, the need for clarity of mapping· 
has made it necessary to omit isolated 
areas of any soil type that are sma1ler 
than 100-150 acres, and to effect 

some smooth ing and sim plifi cation of 
boundaries during th e final drawing 
of the map. This, after all, is the sort 
o[ th ing that has to be done in the 
drawing of all maps, of whatever kind 
of purpose. It means, in this case, that 
in many districts one simply cannot 
make an assured deduction from the 2-
mile map as to the so il type or types 
to be lound in a particular field. When 
this information is required, reference 
must be made either to a more detailed 
map (when such exists) or to an ex­
pert who is familiar with the profiles 
of the loca l soi 1 types. 
The Soil Type 

What has ben said on the problem 
of trying to represent nature's infinite 
variety on a sheet of paper is import­
ant for the proper understanding of 
the meaning of soil type. As exp lained 
in Bulletin 302, soi ls are studied, com­
pared, classified and mapped in terms 
of their profiles- the profile being the 
sum-total of characteristics presented 
when the whole depth of the so il , top 
soi l and subsoi l clown to 2-3 feet or 
more, is examined. But a particular 
profile represents the soi l at one spot 
only, and there is always a natural 
variation from spot to spot. It is al­
most impossible to find a square chain 
of land anywhere in which there is not 
some variation. 

Consider, then, the problem con­
fronting the peclologist (soil surveyor) 
when he commences the soil survey of 
a new area. In the first place, the soil 
types are not already lying there a~ 
separate and distinct natural objects 
waiti ng to be recognised, like the 
many highly individual plant species 
that can be counted in a forest. They 
are at the commencement no more 
than ideas in the peclologist's mind, 
convenient sub-d ivisions of. the soil's 
natural variabi lity into arbitrary and 
useful units. These units, the sub­
types, types and series, have to be 
created or established before the sur­
vey can proceed. Now, in es tablishing 
his types, if he were to decree that 
each soi l type must have one precise 
kind of profile, with no variation per­
mitted, he would involve himself with 
a large number of soil types varying 
on ly slightly from one to another. 
Clearly this would be useless for any 
practical purpose, and impossible to 
portray in any other than an excep-



tionally large and scaled map. It fol· 
lows, therefore, that the array o[ 
gradually varying soil properties en­
countered in the field must (in imag­
ination) be arbitrarily "chopped" at 
the mo t convenient places into a 
limited number of segmen ts, which are 
described carefully and labelled as the 
soil types (or sub-types). 

A 'oil type may therforc be thought 
of as a reasonably uniform piece of 
land, and its many repetitions here and 
there which include a number of close­
ly s+milar though not identical profiles. 
It i , in effect, a collective unit, a 
bunch of very similar soils, among 
which is a most frequently represented 
and typical profile, and between which 
there exists a clearly rerogni ed range 
of variation in soil propertie . Indeed, 
if this variation within the soil type 
was not permitted,. it wbuld ·be impos­
sible to map the soils. The prattical 
question at the commencement of the 
survey is, therefore, how much varia­
ticm is to be permitted within each 
soil •type, . and in consequence how 
many soil types shall be establi hed. 
For, if distinctions. are drawn too fine­
ly, so that too many types are created, 
then , although each will be admirably 
uniform within itself, the list of soil 
uni ts ' (.the Legend) will be so cumber­
some, and the map so intricate, that 
its use win be discouraged. If, on the 
other hand, too few soil types are cre­
ated, so that the variability within 
each is too great, then the results of 
agricultural experience and· experiment 
on one part of a soil type may not be 
applicable to its other part and that 
would· detract seriously from the use­
fulness of the map. Obviously, to de­
cide on these points calls for comprom­
i e and •nice judgment; and at this 
point, one might say, s0il surveying is 
as much an art as a science. 

Types and Series 
The relationship of the oil ~ype.s to 

one another, and to the senes mto 
which they are grouped, can be made 
clearer by considering the soils of a 
terraced river yalJey (See Fig. 2). These 
soils have formed on four distinct 
geographic sites, and consequently 
differ greatly in age and profile devel­
opment. It will be obvious, therefore, 
that the soils of any one soil type 
(which by definition mu t be closely 
simi lar in profile character) can only 
occur on one of these i tes, and on any 
corresponding sites in the same and 
similar valleys in the district. 

The oldest of these soils are those 
on the gently sloping hillsides, formed 
in the mantle of weathered materials 
derived from the underlying rock. 
They have rested there so long that 
they have developed mature profiles, 
with characteristics determined, as a 
rule, by the local climate and vegeta­
tion. They are the zonal soils of the 
region- may be Yellow Grey Earths, if 
developed in the climate of the Can­
terbury lowlands. They differ in many 
ways from the younger soils formed on 
the alluvial terraces. It is even pos ible 
that their parent material, the bedrock, 
is different from that from which the 
alluvial terraces are derived. Their 
soil types will only be found on this 
kind of site. within the one climatic: 
region; and the distinction between 
the soil types in this case i mainly on 
acount of differences in slope and ele­
vation- unless changes in the parent 
rock .add further distinctions. 

The soils on the three alluvial 
benches or terraces differ from the hill­
side soils and resemble one another, 
in that they certainly have one com­
mon parent material (or po sibly one 
common mixture of parent materials); 
they are all nearly fiat, and have not 

Alluvial Terraces in Aggraded Flood Plain 

Fig. 2. 



rested there long .enough to have ac­
quired, by weathering, leaching, pan­
[orrn ation and other soil processes, the 
mature character of zonal soils. Never­
theless, they differ significantly in age 
from terrace to terrace, and therefore 
in profile development and fertility, 
and may be regarded as a maturity 
sequen ce; or "soil suite". 

The R ecent soils of the present fl ood 
plain are the youngest, the least 
weathered and least depleted by leach­
ing. They are, therefore, in ge neral, 
the most fertil e. Moreover, they are 
still subj ect to rej uvenation (mineral 
additions) by fresh flood deposits, by 
which th ey are being kept yo uth(ul 
and [enile. Because of their close 
simi lari ty in origin and age, most of 
these so il s would be grouped together 
into one series, which, in the Canter­
bury lowlands, would be known as the 
vVaimakariri series. But they are not 
all equal in agricultural value. Like 
all alluvial soils, they are patchy, and 
range from deep retentive silt loams 
and sandy loams (some of the most fer­
tile soils we h ave) to shallow droughty 
soils on gravel, an d in places become 
li ttle more than old gravelly river beds. 
lt is mainly on account of these differ­
ences in tex ture and dep th that the 
seri es is split up into its soil types. In 
this case the W aimakarir i series in­
cludes su ch soil types as W aimakariri 
silt loam, Waimakariri sandy loam, 
'"' aimakariri ston y sand, and so on. 

It is in this way that a soil type ac­
quires the two parts to its n ame. The 
first is its seri es name which is merely a 
convenien t label, derived from some 
place, county or river near which the 
so il was first recognised and named ; 
and the second part is descriptive of 
the characterist ic texture and depth of 
the soil. 

T he "Young" soils of the second 
terrace level likewise possess certain 
common properties due to their great­
er age, and the fac t that they have 
been beyond reach of flood waters for 
several thousand years. They are, 
therefore, sli ghtly leached of their 

nutrients by many winter ra in s; and so, 
by comparison with the R ecen t soils, 
are more acid and less fertile. Once 
again , alluvial deposition has left them 
pa tchy, while some areas may suffer 
from seepage and poor drainage. This 
would usually lead to their di vision 
into two or more series by which th e 
well drained are distingu ished from 
the poorly dra in ed soils, each seri es be­
ing given its geographi c label or series 
name. These, in turn , are split up 
into soil types in the most convenient 
and useful manner, so taking account 
of differences in texture and depth 
tha t significantly affect their agricultur­
al use. In a detailed survey (at 40 
chains/ inch) fin er differences still, as 
for example of ston iness, wetness or 
peatiness, might often be distinguished 
and mapped separately as sub-types or 
phases. 

Finally, the soils of the highest ter­
race, owing to their greater age (which 
could well be 50,000 years or more) are 
much more weathered and leached, 
acid and depleted of nutrients, and 
possibly h ave developed a clay or iron 
pan , which impedes th e ir drainage in 
places . It is likely, too, that they will 
long have been developing under 
forest, in contrast to the grass and 
scrub, the natural vegetation of the 
youn ger terraces. Quite obviously, no 
so il type located on these high ter­
races could also occur on any of the 
o ther three sites, but only on thi s and 
an y correspond ing high terraces of 
similar age, origin and vegetation, 
within the same climatic and geo­
graphi c region . 

Perhaps enough has n ow been said 
to enable the reader to visualise a soil 
type as a reasonably uniform piece of 
land, and its many repetitions in cor­
re ponding situations here and there 
(sometimes extensive, sometimes in odd 
small patches), that include a number 
of closely similar but not necessarily 
identical soil profiles, whose geological 
origin, age, natural soil development 
and agricultural behaviour are for all 
practica l purposes the same. 
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