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THE PEDOLOGY OF A SOUTH AUSTRALIAN FEN

By C. G. Stephens, M.Sc, A.A.C.I. (1)

[Read 9 September 1943]

Plate XXVI

In January and February 1942 a soil survey was made for the Land Board

of South Australia of an area known as Eight Mile Creek Swamp, which lies

adjacent to the coastline in the lower South-East of South Australia. It comprises

Sections 468, 469, 470,, 471 and 472 in the Hundred of MacDonnell, and Sections

589, 590 and 591 in the Hundred of Caroline. The swamp is approximately

3,500 acres in area and is the largest of a scries of swamps extending to beyond

Cape Northumberland about eight miles to the west, and to the Nelson River a

similar distance to the east, in the vicinity of Port MacDonncll some of the

smaller swamps have been reclaimed, and the soil survey of Eight Mile Creek

Swamp was undertaken during the initial stages of the clearing and draining of

that formation. The purpose of the present paper is to discuss the pedology of

the swamp soils and to point out that the physical and chemical characteristics of

the peats are very similar to those of the English fens.

The swamp, like the greater part of the lower South-East of South Australia,

overlies Miocene polyzoal limestone, which in the locality of the swamps appears

to have been extensively faulted; for Eight Mile Creek Swamp and the other

coastal swamps are characterised by lines of spring ponds which discharge several

hundred million gallons of water per day. The alignment of the spring ponds

along a scries of eight almost parallel north-west to south-east lines suggests the

presence of a series of stepped fault lines which have been planed off by erosion

to their present almost common level.

In Eight Mile Creek Swamp the water from the ponds is carried by several

permanent streams, of which Eight Mile Creek and Deep Creek actually discharge

water naturally into the sea. The water in these streams comes from Ewen's

Ponds and Deep Creek Pond respectively. Apart from two small ponds emptying

by way of a small creek into Ewen's Ponds, the water from the other spring ponds

is either directly absorbed by the swamp or flows a short distance as in the case

of Bone and Badcnoch Creeks before being absorbed. Water is also discharged

into the sea by seepage and "bubblers" on the beaches.

The very wet conditions necessary for swamp formation have been caused by

the partial restriction of the movement to the sea of the waters of these springs

by a coastal barrier of flints and highly calcareous sand. This barrier is composed

of wave terraces of flints shed from the Miocene limestone and aeolian sand par-

tially covering these terraces and generally assuming a low ridge and swale dune

topography. Dune formation is accentuated at the eastern end of the barrier.

According to the level plan of the area prepared by H. L. Fisk of the Lands

Department of South Australia, the swamp lies at an elevation of between four

and ten feet above extreme high water mark. In general, the western two-thirds

of the coastal barrier is up to ten feet above that datum, with a few higher ridges,

and the eastern third of the barrier rises to heights of at least thirty feet above

sea-level.

(
L
) An officer of the Division of Soils of the Council for Scientific and Industrial

Research stationed at the Waite Agricultural Research Institute.

Trans. Roy. Soc. S. Aust., 67, (2), 30 November 1943
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The dry land on the north side of the swamp rises gently from its edge and
is underlain by the Miocene limestone, in much of this area the flints shed from
the limestone have accumulated in large amounts in the soil profile, and also
characterise the soils of the many islands of dry land in the swamp.

Prior to the drainage of the swamp, the water table is reported to have been
generally at or near the surface with much of the area under extensive sheets of
water. The nature of the swamp water is revealed by analyses of samples from
the creeks, drains and ponds. An analysis of water from near the outlet of the
Eight Mile Creek is reported in Bulletin No. 19 of the Department of Mines of
South Australia (7) and shows a total soluble salt content of 28-72 grains per
gallon. 7*26 grains representing CI and 10 T5 CO.,. No reaction value is given
but this is probably the best water available on the swamp. Water taken from a
subsidiary eastern drain contained 83 grains of soluble salts per gallon and had a
reaction of pit 7-63. Water from Deep Creek contained 74 grains per gallon and
had a reaction of pH 8-09; water from the surface of a pond east of Bone Creek
contained 60 grains per gallon and had a reaction of pH 7*23, and water from one
of the western drains contained 82 grains per gallon and had a reaction of pli 7'74.

Jn each case approximately half the soluble salt content was in the form of chloride.

Although much the greater part of the water of the swamp is telluric in origin
and comes from the spring ponds in the swamp itself, there is, during the winter
months, an influx of water from the north and north-west, where some surface
drainage water enters and where there is also an inflow of water due to the rising
of springs just off the edge of the swamp.

Apart from some transitional soils around the edge of the swamp and an area
of highly saline brown fine fibrous peat at the eastern end of the swamp, four soil

types have been named and mapped. They are as follows :

(1) Badenoch friable peat.

(2) Orwell coarse and fine fibrous peat.

(3) Milstead coarse fibrous peat.

(4) Hitchcox limey peat.

The aggregate area occupied by the swamp soils proper and the transitional
soils is 3,514 acres. The areas of the individual types are shown in Table 1.

Table I

Areas of Soil Type; by Planimeter
^ol ^ Area in acres

Badenoch friable peat ] 798
Orwell coarse and fine fibrous peat - 644
Milstead coarse fibrous peat- - - - - - 683
Hitchcox limey peat -----__ g(}

Brown fine fibrous peat * 12
Transitional peats and peaty loams ----- 291

Total - 3,514

The distribution of these soil types and some details of the transitional and
dry land soils and of the coastal barrier are shown on the accompanying map
(fig. 1). The soil types are typified by distinct vegetation associations which, along
with the general ecology of the swamp., are described in detail by Miss C. M.
Eardlcy (1) in a contemporaneous paper in this journal.

The Badenoch friable peat is the most extensive soil of the swamp. It is a
black humified peat. The profile of this soil type, as illustrated in fig. 2, consists
of a surface soil of jet black friable and granular peat, usually with very little
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unhumified material and about 15 inches deep; beneath the surface horizon lies

black fine peat to an average depth of 42 inches. These first two horizons are

discernible in plate xxvi A. Deeper lies a more variable black and brown mixed

coarse and fine peat to an average depth of about 66 inches. This overlies lime-

stone or grey calcareous sand. Sometimes between this last horizon and the lime-

?ig. 3

The Orwell peat
0"

- . . , .
Black coarse and fine

friable and and M nbrou3 p8at
granular peat Brown

Fig. 2

The Badenoch peat
0"

Black
15"

Black

42"

Black
and

Brown

66"

Grey

fine peat

Black

coarse and
fine peat

sometimes peaty clay rovm

or diatomaceous earth anti

calcareous sand Black

or limestone

Grey

fine peat

fine or coarse

and fine peat

calcareous sand

or limestone

Fig. 4
The Milstead peat

0"

Dark
brown

20"

coarse fibrous
peat

Nearly
black

40"

coarse and fine
fibrous peat

Black

66"

fine peat

Grey calcareous sand
or limestone

Fig- 5
The Hitchcox peat

0"

White 2"

Black

14"

Black

60"

White
and
Grey

fine lime

coarse and fine
fibrous peat

fine peat

lime and
calcareous sand

stone there may he clayey horizons, and occasionally there is present a yellow

pulpy material which bleaches on drying. This, on microscopic examination,

proved to be diatomaceous earth. Genera recognised by the Zoology Department

of the University of Adelaide in this material included Navicula, Cymbella and

Syiiedra.
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The soil type, which has been named the Orwell coarse and fine fibrous peat,

consists of a surface soil of partly humified material about twelve inches deep.

The colour is mixed black and dark brown and has a generally fibrous appearance.

This overlies a black, fine peat with some roots to about 54 inches, and this in turn

overlies black and brown, fine or coarse and fine peat. Beneath, at an average
depth of 66 inches, lies either grey calcareous sand or limestone. The profile of

this type is illustrated in fig. 3, and the two upper horizons are visible in pi, xxvi B,

The remaining extensive soil type consists of an unhumified peat. It has been
named the Milstead coarse fibrous peat. The surface material, which is up to

20 inches in depth, consists of a coarse fibrous peat, dark brown in colour. This
overlies about the same depth of nearly black, coarse and fine fibrous peat some-
what similar to the surface horizon of the Orwell peat. Beneath, and to an average
depth of 66 inches, lies black, fine peat,, and beneath this lies either grey calcareous

sand or limestone. As with the Badenoch and Orwell peats, there are some sub-

soil variants which have peaty clay horizons on top of the limestone and occasion-

ally flint is present, more particularly in the subsoils of the shallow phases along

the northern side of the swamp. The Milstead peat is illustrated diagrammatically

in fig. 4, and the upper horizons are visible in pi. xxvi C.

In the eastern portion of the swamp there occur limited areas of an unusual
peat. This has been named the Hitchcox limey peat, and it is illustrated in tig. 5.

The surface consists of up to six inches (average two inches) of white, fine lime,

which is pulpy when wet. It appears to be largely derived from the calcareous

skeletal remains of Chara. Under the lime lies about a foot of black coarse and
fine fibrous peat, which in turn overlies black, fine peat to a depth of 60 inches.

Below this again lies an horizon of fine lime and calcareous sand, and lower still

grey calcareous sand. A deep example of the lime surface horizon is clearly

shown in pi. xxvi D.

At the eastern end of the swamp there is an area of brown, fine fibrous peat

which is both highly calcareous and saline. The surface is covered with a film of

calcareous material derived from Chara, and the subsoil is composed of black,

fine peats and peaty clays with flint gravel and resting on limestone.

All around the landward edge of the swamp there are many areas of transi-

tional soils which are variously related to each of the Badenoch, Orwr
ell and Mil-

stead peats. These transitional soils are generally shallower and less organic and
sometimes more calcareous than the principal soils of the swamp.

In general, interspersed in the peat soils are shells about three-quarters of an
inch long of the snail, Lenameria pectorosa (Conrad 1850), and these undoubtedly
contribute to the alkaline reaction of the peat arid have possibly contributed some-
thing to the lime surface of the Hitchcox peat, for occasional shells may be found
in the surface lime horizon of that soil type. However, the original organic acidity

of the peat has undoubtedly been largely neutralised by the alkaline reaction of the

waters issuing from the various spring ponds. Frequently, in the subsoils of the

peats, there are found shells about one-tenth of an inch long of Aitstropyrgus
buccinoides (Quoy and Gaimard 1834).

In Table 2 is shown the calculated composition of typical profiles of the peats,

the components being expressed as organic matter, calcium carbonate, mineral
matter (other than calcium carbonate and soluble salts), soluble salts and water
(105° C.) in the air-dry material. In addition the composition is shown in terms
of organic matter, calcium carbonate, and mineral matter as above, re-calculated to

a 100% basis. These latter data have been plotted on a triangular diagram (fig. 6)
which shows the composition of complete profiles from each of the principal soil

types, the Badenoch, Orwell, Milstead, and Hitchcox peats. The highly organic
character of these is apparent, and the minor differences such as lime and mineral
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matter content are also readily seen or estimated. Mineral matter increases steadily

with depth in all four peats. Table IV records all the physical _and_ chemical data

for the peat and other soil samples taken from the swamp and its. vicinity.

Excluding calcium carbonate, the ratio of organic matter to mineral matter

in the peats varies up to above 10 and thus closely resembles the peats of the Eng-

lish fens as described by Pearsall (3) and Tansley (5), who record values up to 4

for surface soils and fl'5 for subsoils. The apparent density ranges from 0'3

upwards, and generally increases with depth. The Badenoch peat is significantly

denser than the Orwell, Milstead and Hitchcox peats, as is to be expected from

its generally humified character. Water-holding capacity is over 600%
_

in the

Milstead peat and approximately 400% in the others. Although no determinations

of swelling and shrinkage were made, it: was apparent from the Keen-Raczkowski

boxes used in the above determinations that these properties were of the order of

100%.
Table II

Composition of Peats from Eight Mile Creek Swamp, South Australia

yoil type Badenoch friable
peat

Orwell coarse ana"

fibrous peat

fine ililstead coarse fib-
roue peet

Hltcncox llraey past

Soil number

Depth in inches

7377

0-14

7378

14-5^

737?

50-f)O

7380

0-12

7381

12-50

7382

50-66

7333

66-84

7373

0-14

737*

14-26

7375

26-63

7376

63-84

7350

C-6

7351

6-15

7352

15-60

7353

60-8C

Organic mat tor
Calcium carbonate

Mineral metter
Soluble saltu
Weter (105° C.)

71.1
0.0

10. G
1.5
17.1

%

69.?
0.0
11.4
0.4

18.3

67-0
0.0
16.0

0.7
16.3

%

75.4
0.0

?-3
0.3
15.0

H

63.7
0.0
15.1

0.3
20.9

%

60.2

0.0
23.5
0.6

15.7

%

0.6

79.0
19.6
0.1
0.7

79.7
0.0

5-7
0.3

14.3

i

73-4
5.2

6.0
0.5
14.9

56.7
1.4

25.9
0.3

15.7

$

0.6
82.2
16.8

0.0
0.4

f

6.9

86.9
4.1

0.3
1.8

62.1
8.6

13-7

0.5
15-1

$

51.1
1.0

33.8
0.5

13.6

%

5-1
89.

A

6.0
0.1
0.8

Total 100.0 100.0 100.0 100.0 100.0 LOC.O 100.0 100.0 100. LOO.O 100.0 100.0 100.0 100.0 LOO.O

Organic m«tt«r
Calcicm carbonate

Mineral matter

%

88

12

&

86

1.4

81

1?

%

8?

11

$

81

19

%

72

28

f

1

79

20

93

7

8?
6

7

% ,

67
2

31

1
82

17

t

7
8?

4

1

74
10

16

59
1

40

i

A

6

Total 100 100 100 100 100 100 100 lqp 1C0 100 LOO IOC 100 100 100

The peats are generally neutral to alkaline in reaction with some horizons,

particularly in the Badenoch peat, faintly acid in character. In this property the peats

of Eight Mile Creek Swamp and the alkaline waters of the ponds and creeks closely

resemble the peats and natural waters of the English fens and broads as described

by Tansley (5) for the East Anglian fens, and by Godwin and Turner (2) for

the waters of Calthorpe Broad. That such an unhumified, coarse, hbrous materia!

as the Milstead peat should not be acid in reaction can only he due to its periodical

inundation by the alkaline water from the spring ponds. As stated by Tansley (5)

for the peats" of the English fens, "The organic soil is formed by the decay of plant

debris under relatively anaerobic conditions and is therefore peat. It is irrigated

by water relatively rich in basic ions and often alkaline in reaction." In addition,

the alkaline nature of the waters of Eight Mile Creek Swamp is undoubtedly

primarily responsible for the abundance of the fresh-water shells and the Cham
mentioned previously. Fresh-water shell marl occurs under much of the Cam-

bridgeshire fen land 'as beds 5-10 cm. thick and lying 30-40 cm. below the surface.

Wilson and Staker (8) have described peat soils of New York which contain

horizons of material derived from Cham calcareous remains, but none of these are

on the surface. Teakle (6) has described soils from Herdsman's Lake in Western

Australia which contain horizons of calcareous material derived from land shell

and other sources.

The total nitrogen content of the peats is very high. Phosphoric acid and

potash were estimated by extraction with hot hydrochloric acid. The former is
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I007o ORGANIC
MATTER

100% M I NERA
MATTER

007c L I M £
Fig. 6

Triangular diagram showing the composition of the various horizons
of the Badcnoch (BtB,.B ;i ), Orwell (OiOsO*), Milstead (MiM sM 3 ) and

Ilitchcox (HiHsHa) peats.

£XTft£h*£
HIG1 W*T£«
MAfl K

Fig. 7

Section across the eastern end of Fight Mile Creek Swamp about 20 chains east of
Bone Creek. (Partly based on levels by II. L. Fisk.)
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present in moderately large amounts, and the latter in what would appear to be

small quantities. In this connection they resemble the highly productive peat

soils of Egg Lagoon on King Island, Tasmania, as described by Stephens and

Hosking (4), which soils are also high in nitrogen and phosphate.

Organic carbon, which was determined by dry combustion, accounts for over

40% of some of the peats. It seems on the average to be a little lower in the

Badenoch peat than in the other named types. Carbon : nitrogen ratios are set

out in Table I IT, and from them it is seen that the more humified character of the

Badenoch peat is reflected in lower values than in the Milstead and Orwell peats.

Table III

Carbon : nitrogen Ratios
Soil Vallues for surface soils

Badenoch peat - - 17-5 17-5 15-0

Orwell peat - - 26-2 22-7

Milstead peat - - 28*2 26-2

Hitchcox peat - - 13*3 (lime horizon) 18-7 (upper peat horizon)

Included in Table IV are estimations of total soluble salts and chloride radicle.

At first sight some of these figures may appear somewhat high, but these estima-

tions are on air dry soils with moisture consents up to about 20%. In the field

these values will be diluted many times by the high proportion of water held in the

peat. However, the salt content of the Orwell and Milstead peats may be marginal

for some agricultural plants until decreased by the drainage system. The brown,

fine fibrous peat is definitely highly saline.

Pot experiments on the Badenoch, Orwell and Milstead peats indicate that

they may be deficient in copper, manganese, zinc and boron for optimum plant

growth. Responses to phosphate and potash were also obtained.

The peat soils described above are all due to the accumulation of organic

matter under the past and prevailing ecological conditions on the swamp. That

there has been some variation in these conditions is indicated by the occasional

presence of the horizon bearing diatomaceous material. Recent variation is

reflected in the vegetation, and thus particularly in the nature of the surface

horizon in the different soil types. The simplest illustration of the structure of

the swamp, and of the relationship of the different peats to topographical detail,

is given by a north-south section (fig. 7) through the eastern end of the swamp,

some 20 chains east of Bone Creek. From this diagram can be seen the reason

for the variation in the nature of the basal material on which the peats lie—either

highly calcareous sand or polyzoal limestone. Also, it is apparent that the

Badenoch peat has developed on the best-drained sites, with the Orwell peat inter-

mediate between it and the lower situated Milstead peat. The Hitchcox peat, with

its Chara lime surface is confined to definite depressions in the floor of the swamp.

Other sections reveal that the Badenoch peat is ncft necessarily confined to the

highest sites but also occurs on slopes. As would be expected from its humified

character, favourable drainage rather than elevation is the determining factor.

According to Tanslcy (5) : ",,-.-- the term marsh is applied to the 'soil-

vegetation' type in which the soil is water-logged, the summer water-level being

close to or conforming with the surface but not normally much above the ground

level, and in which the soil has an inorganic (mineral) basis: fen to a correspond-

ing type (whose vegetation is closely similar) in which the soil is organic (peat)

but is somewhat or decidedly alkaline, nearly neutral or somewhat but not

extremely acid. Bog .... forms peat which is extremely acid. Swamp is used

for the type in which the normal summer level is above the soil surface." Also,
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Table IV
Analytical Data on the Peats and Soils of Eight Mile Creek Swamp

Soil typo Badenocn friable peat Badenoch friable
peat

Badenoch friable
neat

Badenoch friable peat

1

Orwell coarae and fine I

fibroua peat
Soil number

Depth in inches

- 7367

0-16

7366 7369

L6-40 40-54

7370

54-62

7377

0-14

7373

14-58

7379

58-80

7384 7365

0-15 15-52

7336

52-63

73S7 733S
;
7389 7390

0-12 12-38 38-63 163-84

7363

0-10

7364

10-20

7365

20-60.

7366 )

So-32

Organic carbon
CalciTom carbonate
Hoi stare
Loas on ignition

- - -

-

40-3
CO

17.1

73-5

41.1
0.0

13.3
69.9

40.4
0.0

16.3
£7.0

34-1
0.0

24-3
60.7

~ -

32-9 i 41-9
i
42-1

0.0 i 0.0
j

o.c

23.3 ' 18.5 -16.1
58.0

1

70.3
:
70.4

16.4
0.0

9.3
28.8

39-6
?.?

15.0

73-3

-

-

-

Vater holding capacity
Volrae wei^it 0.6 0.7 0.7 1.2

417
0-5

267
0.6

a6
0.6 0.6

1.95

0.7 0-7
33?
0.6

265 : 221

0.7
;

0.6
522
0.2 0.3 0.5 0.4 0.7

Nitrogen %
% K2 0) EC1 extract

1. J5

;

- 2.30 2.30 1.5? - 2.19
0.17
C.22

2.19; 1.72
-

|
0.12

' -
|

0.09

0.3? 1.51 - -
1

:
1

Total soluble salts
"Chloride CI

'

0.42

0.1C
0.52
0.10

0.8S
0.1>

0.C9
0.01 0.31

0.41
0.09

Q.72
0.09

C.23
0.07

0.2-2

O.07
0.53
c.09

0.19
0.04

0.44
0.17 0.22

0.t7
0.11

0.90
0.35

0.&3
0.2-3

0.5?
0-2^

0.43
0.11 i

-.section p1 - 7-8 M 5-8 7-1 £4 C3 t>.2 : 7.6 7.3 6.4 7.8 6.6 0.

3

..7 7.6 7-9 7.6 6,6
j

Soil type
Orwell coarse and fine

fibrous peat MllstBad coarse fibrous peat
Mi late ad coarse fi

poet
t:roua

HI tcheOI
]

limey p»at '

j

3oil number

Depth in inches

1&G
1
7331

!

Q+t7 i
12-50

7 3 ? 2 7283

L- -L
1

5„-ob! ub-«4

735S

0-10

7359

10-18
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"In marsh, fen and swamp the water is telluric in origin, in hog it may or may
not be."

In view of the above definitions and the similarity between the waters and
soils of Eight Mile Creek Swamp and the English fens, there is no doubt that it

is a characteristic fen formation.

The author is indebted to Mr. H. Black, Resident Engineer of the South

-

Eastern Drainage Board, for maps and other facilities ; to Mr. B. C. Cotton, of the

South Australian Museum, for the identification of the fresh-water shells; and to

the Zoology Department of the University of Adelaide, for the examination of a
sample of the diatomaceous material.
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GENERAL INDEX
[Generic and specific names in italics indicate that the forms described

are new to science,]

Aboriginal Names and Utlization of the

Fauna m the Evrean Region, Tohus ton, T.

H., (2), 244

Acacia gonophvlla v. crassifolia, iteaphylla,

(1), 37
Acanthocephala. No. 4; Australian, Johnston,

t. H.. and Best, E. W., (2), 226
Aeanthocheilus quadridentatus, (1), 21

Accrvulina sp., ( 1), 40
Agrostis, (1 ), 51

Alabidncarpus. (1), 11

Amcrianna carinata, bouushenricus, (I), 147

Amcriclla boiiushenricus, (1). 147

Amphibleslnim sp., (1), 39, 41

Amphistegina sp., (I), 40

Ancylidae,' (1), 148

Andropogon, ( 1 ), 42, 43, inundatus, bomby-
cinus, Gryllus, (1), 43

Anomalina sp., (1), 40

Antcdon sp., (1), 39

Aristida, (1), 45; Muelleri, Browniana,
arenaria, latifolia v. minor, echinata, muri-
cata, calycina v. strigosa, echinata v.

nitidula, capillif olia, siriyosa, ( 1 ) , 45
;

nitidula, (1 ), 46

Ascarid Nematodes from Australian Marine
Fish; Some, lohnston.T. H., and Mawson,
P. M.. (1), 20

Assiminea tasmanica, (1), 148

Assimineidae, (1 ), 148

Atopumehnae, (I), 13

Auslrnlinia bassi, (1), 41

Austropeplea arunlalis, (1), 146

Austrochirus, (1), 11, 15; queenslandicus,

(1), 17

Austropy rgus nigra, ( 1 ) , 144

Axe Head; An exceptional Australian,

Cooper, H. M., (2), 224

Bolivinopsis sp., (1),40
Reddomcna. (1), 144

Best, K. \\\, rind Johnston, T. IT., Australian
Acanthocephala No. 4, (2), 226

Bithyniidae. (1), 144

Black, J. M., Additions to the Flora of South
Australia, No. 41, (1), 36

Blake, S. T., Critical Notes on the Gramineac
and Cyperaccac of South Australia, with
descriptions of new species, (1), 42

Bothriochloa, (1), 43; inundatus, Ewartiana,
intermedia, decipiens, ambigua, (1), 43

Braeh ; ar'a, pra.ctervisa, (1), 44

Bulbostvlis harbata, turhinata, capillaris, (1),

55

Bull in us brazieri, v. pallida, contortula, tenui-

striatus, (1), 146

Callauaitis cainozuica, (1). 41

Campylochirus chelopus, (1), 10

Capsularia marina, (1), 22

Carex chlorantha. fascicular!*-, Bichcnoviana,

pumiia, inversa, v. major, (1), 60

Carpenteria sp., (1), 40
Cellar ia sp., (1), 41

Ccntrapala lirata, (1), 143
Chapman. F., Notes on Fossiliferous Rocks

from Tertiary Outcrops to the South-west
of Coonalpyn, South Australia, (1), 39

Chirodiscoides, (1), 11

Chirodiscus amplexans, (1), 10

Chrysopogon Gryllus, fallax, (1), 43

Cibicides lobatulus. (1), 39, 40; ungerianus,

(1), 39, 41; haidingerii, (1), 39
Cladium capillaceum, (1), 54
Cladium proccrum, (1), 57; Mariscus, lepto-

stachyum, chinense, jamaicense, glomera-
tum rubiginosum, (1),58; globiceps, punta-
tum, Gunnii, nudus, Iaxiflorum, tcnax,

tetragonum, Huttonii, (1), 59; gracile,

(1), 60
Cleland, J. B„ and Johnston, T. H., Native

Names and Uses of Plants in the North-
eastern Corner of South Australia, (1),
149

Conispiculum, (2), 184

Conodonts from Waterhouse Range, Central
Australia, Crespin, I, (2), 231

Contracaccum (Thynnascaris) legendrei, (1),
20; incurvum, (1), 21

Cooper, H. M., An exceptional Australian
Axe Head, (2), 224

Cotton, B. C, Australian Shells of the Familv
Haliotidae, (2), 175

Cotton, B. C, More Australian Freshwater
Shells, (1), 143

Coxiella confusa, striata, filosa, striatula, (1),
45

Co'xiollidae, (1), 145

Crespin, L, Conodonts from
Range, Central Australia, (2).

Crisia scalaris, gracilis, (1), 41

Cucullanus hetcrodonti, (2), 187

Cvmbopogon, (1), 43; bombveinus,
(1), 43

Cyperaceae of South Australia with descrip-
tions of New Species; Critical Notes on
the G-raminae, and. Blake, S. T., (1), 42

Cypcrus brevifolus, v. stellulatus, exaltatus,

v. minor, -rotundus, victor tensis, bulbosus,
subulatus, vaginatusj gyrnnocaulos, v.

dcnsiflorus, (1), 52; vaginatus, v. pseudo-
textilis, flabelliformis, congestus, clarus,

rutilans, alterniflorus, rigidellus, enervis v.

laxus. laevigatus, distachyus, Fragrostis,
sanguinolcntus, v. pauperata, (1), 53

Danthonia, (1), 51

Dentalina ? obi iqua, (1), 39
Deyeux^'a, (1), 51

Dichanthium, fl), 43
Discorbis sp., (1), 40; pileolus, (1), 41
Dc-rothia sp., (1 ), 40
Dig:'tar;a. (1). 44

Waterhouse
. 231

obtectus,
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Eardley, C. M., An Ecological Study of the:

Vegetation of Eight Mile Creek Swamp.
A Natural South Australian Coastal Fen

Formation, (2), 200

Echinocephalus spinosissimus, (2), 188

Eleocharis nigrescens, acict*laris, pusilla, gra-

cilis, multicaulis, (1), 56

Eilphidium verriculatum, (1), 39, 40; chap-

mani, (1), 40
Enncapogou, (1), 48

Eponides repandus, (1), 39, 40; scabrieulus,

1), 39, 41

Eragrostis japonica, (1),48, 50; Llclandi, (.1),

49, sctifolia, infecunda, confertiflora, Ken-

nedyae, leptoearpa, parviflora, Basedciwii,

elongate, Iacunaria, Barrelieri, falcata,

Dielsii, cilianensis, laniflora, eriopoda,

xerophila, australiensis, speciosa, pilosa,

Brownii, diandra, trichophylla, Rankingii,

(1) 50; v. Pritzelii, major, megastachya,

(1), 51

Eriachne Benthamh, sclcranthoides, mucro-

nata, (1), 48, 49; v. elongata, v. villi*

culmis, ovata v. pedicellata, (1), 49

Eriochloa pscudoacroiricha, ramosa v. pseudo-

crotricha, annulata v. acrotricha, (1), 43;

australiensis, longiflora, (1), 44

Eurychiroides, (1), 19

Euryzonus, (1), 19

Evans, J. W., Two interesting Upper Premian

Homoptera from New South Wales, (1),

7

Evaporation and Temperature; A Relation-

ship between, Prescott, J. A., (1), 1

Exohaliotis cyclobates, excavata, (2), 176

Fimbristylis Neilsonii, ferruginea, diphylla,

dichotoma, (1), 55

Fen Formation; An Ecological Study of the

Vegetation of Eight Mile Creek Swamp.

A Natural South Australian Coastal,

Eardley, C. M, (2), 200

Fen; The Pedology of a South Australian,

Stephens, C. G., (2), 191

Finlayson, H. H., A New Species of I.agor-

chestes (Marsupiaha), {2), 319

Flora of South Australia, No. 41; Additions

to the, Black, J. M., (1), 36

Foleyella, (2), 184

Fossiliferous Rocks from Tertiary Outcrops

to the South-west of Coonalpyn. South

Australia; Notes on, Chapman, F., (1), 39

Gahbia centralia, iredalii, affinis, rclata, (1),

144

Gahnia sulcata. (1), 59; hyst-rix, (1), 60

Gahrliepia, (1), 136; rioi, rutila, (1), 138;

cetrata, ciliata, fletchcri, bengalensis, 136,

140

Glacidorl)is, (1), 148

Glacilimnea, (T), 146

Globorotalia truncatulinoides, (1), 40

Glyceria ramigera. Fordeana, (1), 51

Glyptamoda aliciae, (1), 14?

Glyptanisus atkinsoni, (1), 148

Gordiorhvnchtis hemcrofti, (2), 226; falconis,

(2), 229

Gramiucac and Cyperaccae of South Australia

with descriptions of New Species ; Critical

Notes on the, Blake, S. T., (1), 42

Granitic Rocks of South-eastern South Aus-

tralia; Some, Mawson, D., and Parkin,

L. W„ (2), 233

Grevillea biternata, (1), 36

Grundlachia, (1), 148

'

Gwitherana bipygalis, (1), 132

Guttulina. sp., (1), 40

Gypsina globula, (1), 40

Haliotidae; Australian Shells of the Family,

Cotton, B. C, (2), 175

Haptosoma, (1), 11

Hastospiculum,, (2) , 84

Heaslip, W. G., and Womersley, H., The
Trombiculinae (Acarina) or Itch-mites

of the Austro-Malayan and Oriental Re-

gions, (1), 68

Flelocharis, (1), 56; acicularis, halmaturina,

(D,56
Helopus acrotrichus, (1), 43

Hemarthria uucinata, (1), 42

Horneria sp., (1), 41

Hydrococcus graniformis, granum;, (1), 144

Hydrology of the Hundred of Belalie, County

Victoria, South Australia, and its Signifi-

cance in Soil Conservation and Flood Con-

trol ; The, Stevens, C G., (1), 62

Hymenolobus alatus, (1), 36

idmonea semispiralis, (1), 41

Isachne australis, globosa, (1), 43

Iseilema, (1), 43

Isidonella brazieri, (1), 146; newcombi, sub-

inflata, Ttibida, (1), 147

Ixalum iuerme, (1), 45

Johnston, T. IT., Aboriginal Names and Utili-

zation of the Fauna in the Evrean Region,

(2), 244

Johnston, T. H., and Best, E. W-, Australian

Acanthocephala. No. 4, (2), 226

Johnston, T. H., and Cleland, J. B., Native

Names and Uses of Plants in the North-

eastern corner of South Australia, ( 1),

149

Johnston, T. II., and Mawson. P. M., Re-

marks on spine Nematodes from. Austra-

lian Reptiles, (2), SH3

Johnston, T. H., and Mawson, P. M., Some
Ascarid Nematodes from Australian Ma-
rine Fish, (1), 20

Johnston, T. H., and Mawson, P. M.. Some
Nematodes from Australian Elasmo-

branchs, (2), 187

Kyllingia, intermedia, brevifolia, (1), 52

Labidocarpinae, (1), 17

Eabidocarpus, (1), 11, 17; rccitrvus, (1), 17

Lagorchestes asomatus, (2), 319

Eagorchestes (Marsupialia ) ; A New Species

of, Finlayson, H. H.,_(2), 319

Lampocarya tcnax, (1), 59

Lecuwenhoekia australiensis, (1), 141
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Lenamcria gibbosa, (1), 146; nitida, vandie-
menensis, georgiana, pyramidata, attenuata,
queenslandica, beddomei, (1), 147

Lcpidosperma concavum, congestum, laterals,

exaltatum, viscidum, tortuosum, semiteres,

canescens, firlifo-rme, (1), 56; maero-
phyllus, carphoides, (1), 57

Listrophoridae Canest. (Acarina) with Notes
on the New Genera ; Australian Species
of, Womersley, H„ (1), 10

Listrophorinae, (1), 18

Listrophoroides, (1), 11

Listrophorus, (1), 11, 18; gibbus, (1), 18

Lymnaea (Peplimnea ), tastnauica, lutosa,

peregra, (1), 146

Lymnaeidae, (1), 145

Macdonaldius, (2), 184
Marginulina glabra, (1), 40
Marinouris, (2), 175; mekulus, roei, etholo-

gus, hargravesi, brazieri, scabricostata,

scalaris, rubicundus, tricostalis, emmae,
(2), 179

Marquesania, (1), 11, 15; expansa, (1), 15;
var. queenslandica, (1), 15

Mawson, D., and Parkin, L. W., Some Grani-
tic Rocks of South-eastern South Austra-
lia, (2), 233

Mjawson, P. M., and Johnston, T. H., Re-
marks on some Nematodes from Austra-
lian Reptiles, (2), 183

Mawson, P. M., and Johnston, T. H., Some
Ascarid Nematodes from Australian Ma-
rine Fish, (1), 20

Mawson, P. M., and Johnston, T. If., Some
Nematodes from Australian Flasmo-
branchs, (2), 187

Melaleuca eleutherostachya, (1), 37
Membranipora marginata, (1), 41

Miliola. (Pentellina) sp., (1), 40
Monazite in South Australia ; A New Occur-

rence of, Wilson, A. F., (1), 38
Mounting of Acarina and other small Arthro-

pods ; A Modification of Rerlese's Medium
for the Microscopic, Womerslev, H, (2),
181

Myocoptes, (1), 11; musculinus, (1), 13

Myocoptinae, (1), 13

Myoimmbicitfa vespertitionis, (1), 99

Native Names and Uses of Plants in the

North-eastern Corner of South Australia,

Johnston, T. H., and Cleland, J. B., (1),
149

Notocrnamys consobrina, (1), 41

Notopalena essingtonensis, (1 ), 143

Nematodes from Australian Klasmobrauchs

;

Some, Johnston, T. H., and Mawson, P.

M., (2), 187

Nematodes from Australian Reptiles ; Re-
marks on some, Johnston, 'I", H., and
Mawson, P. M.. (2), 183

Neolabidocarpus, (1), 11

Neoschongastia innisfailensis, (1 ), 107, 108

;

womersleyi, (1). 107, 109; petrogalc, (1),

107. Ill; mclomys, (1). 107, 110; muta-
bilis, (T), 107, 111; foliata, queenslandica,

edwardsi, (1), 107, 12; antipodianum, coo-

rongense, globulare, (1), 107, 114, hastata,

malayensis, lacunosa, impar, (1), 107, 116;
schiiffneri, pseudoschuffne-ri, (1), 107, 117;
indiea, debilis, lorius, rtittus, (1), 108, 118
heaslipi, (1), 108, 120; peramelcs, westrali-

ensis, trichosuri, dasveerei, (1), 108, 122;

shielclsi, hirsti, (1). "l 08, 123; sitnilis, der-

ricks (1), 10S. 123; gunthcri. (1), 108,

126; smithi, phascogcM\ (1), 108, 127;
cainiscnsis, ( 1 ) , 108, 128 ; v. qatcri, ( 1 )

,

108, 129

Notohaliotis, (2), 175 ; ruber, (2), 178;
improbula, (2), 176, 177 ; coccoradiatum,
conicopora, granti, gigantia, cunninghami,

(2), 177; vixlirata, (2), 177

Notopala hanleyi, barretti. (1), 143

Oistodus tarapintinciisis, (2), 231
Opplctora jukesi, (1), 147

Oswaldofilaria chlamvdosauri, (2), 183

Ovinotis, (2), 179; dringi, (2), 180

Paltodus madigani, (2), 232
Paludestrinidae, (1), 143

Panicum, (1), 42, 44
Pappophorum, (1), 48
Paraleptus mtsfralis, (2), 188

Paranisakis auslralis, (2), 190

Paraschongastia dubia, backhousei, gal-

linarum, (1), 129, 130; yeomansi, retro-

cincta, (I), 130, 131

Parkin, L. W., and Mawson, D., Some Grani-
tic Rocks of South-eastern South Austra-
lia, (2), 233

Parthenium argentatum ; The Australian
Homocline of the Zone of Natural Occur-
rence of, Prescott, J. A., (2), 312

Paspalidium, (1), 44
Patellinella annectens, (1), 40
Permayva' distincta, (1), 7

Permian Homoptera
;
Two interesting Upper;

from New South Wales, Evans, J. \V.,

(1), 7

Pcrmoccphahts knighti, (1), 8

Pettancvlus austraiicus, (1), 148
Petterdiana, (1), 144

Pha-ryngodon kartana sp., (2), 186

Ph!vctainophora sp., (2), 190

Ph-ranntela, (1), 144

Physaloptera gallardi, (2), 186

Plananisus isingi, (1), 148

Planorbidae, (1), 48
Plectrachne Helmsii, bromoides, (1), 48
Plotiopsis, (1), 144; ccntraJia, tatei, australis,

(1), 145

Poa ciliauensis, ramigera, Fordeana, cae-

spitoca, 1 ), 51

Porina gracilis, (1 ), 39
Porrocaecum piscium, (1), 32
Potamopyrgus sp., petterdianus, legrandi, buc-

cinoid'es. (1). 144

Prescott, J. A., The Australian Homoclime of

the Zone of Natural Occurrence of Par-
theuium argentatum, (2), 312

Prescott, J. A., A Relationship between
Evaporation and Temperature, (1), 1

Problancylus beddomei, eremius, (1), 148

Proleptus trygonorrhinac, (2), 187
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Prosthorhynchus menurae, (2), 22o

Pseudopotamis, (1), 144; supraliraTa, (1), 145

Pupiphryx cocma, (1), 144

Pyguianisus fari'its, scottianus, f 1), 14S

( Juinqueloeulina sp.. ( 1 ) . 40 ;
seminulum,

f 1). 41

Retcpora sp., (1), 39

Rcvisessor tasmanicus, (1). 144

Ripakmia, (1), 144; tjucensIamHca, (1), 145

Rotalia ve-rriculata, (1), 40

Rottboellia eompressa, (1). 42

Rulingia eraurophylla, (1), 57

Sanhaliotis, (2), 178; alicna, howcnsis, hau-

ler i, crebrcsculpta, dissona, squamata,

ftmtbris, astricta, (2), 178; elegans, (2),

179

Saurositus, (2), 184

Schismotis excisa, (2), 175

Sehizocarpus, (1 ) , 11

Schoenus humilis, nanus, Carnci, monocarpus,

(1), 53; sculptus, latelamiuatus, Tepperi,

hrcviculmis, discifer, subaphylhis, aphyllus,

(1), 54; rubiginosus, (1). 58; nudus, (1),

s<>'

Schongastia oudemansi. (1), 102; vicla,

jamesei, blestowei, (1), 102, 103; kafmiis,

( 1 ) , 102, 104 ; blestowei v. megapodius.

(1), 102, 103. tavlori, vandcrsandci, (1),

102, 106

Seirpus sup-inns, laeustris, valulus. v. taber-

naeiuoutani, maritimns, flnviatil is, (1), 54;

nodosus, productus. fluitaus, v. terrestris,

lenticularis, ealoearpus, sctacous, platy-

earpus, pmgTUas, australiensis, cernuus,

harmilosus, aristatus, (1), 55

Segnitila victoriae, alphena, (1), 148

Sermylasma, (1), 144; carbonata. (1). 145

Shells; More Australian F-eshwater : Cotton,

R G, (1), 143

Sigmoidella .sp., (1), 40

Sigmoilina sp., (1 ), 40

Simlinmea brazicri, victoriae, subaquatilis,

ncglecta, gunni, (1), 146

Smittina latei, (1), 39

Sorghum, fl), 43

Spinifex. ( 1 ), 45 ;
hirsutus, inerme, para-

doxus, (1,), 45

Spiroloculina sp., (1), 40

Sporobolus Mrtchellii, virginicus, v. palHdus,

capensis, indicus, Caroli, Lindlcyi, ( 1 )

,

48

Slenomelania, ( 1) , 1-14
;

denisonensts, ( 1 )

,

145

Stenophyllus barhatus, capillaris, (1), 55

Stevens." C. G., The Hydrology of the Hun-
dred of Rclalie, County Victoria, South

Australia and its Significance in Soil Con-

servation and Flood Control, (1), 62

Stephens, C. G., The Pedology of a South

Australian Fen, (2), 191

Stipa, (1), 51

Stipa pubescens, scmibarbafca, (1), 36

Strongylus paronai, (2), 186

Sulherlandia eraurophylla, (1), 37

hstulosa,

(2), 185

145

r 1 ) , 45

Tasti'iadora sorcllntsis, aperta, ( 1), 147

Tasmaniila, (1). 144

Teinolis., (2), 175

Tctraria capillaris, (1), 54

Textularia sagittula, (1), 39; v.

(1), 41; sp. (1), 40
Thamugadia, (,2), 184; physignathi

Thiara, (1), 144; amaruloidea, (1)

Thiaridae, (I), 144

Tragus australianus, raccmosus,

Trichohius, (lj, 11

Trichoeeu.-,, (1), 11

TrilocuSina tricarinata, (1), 40

T-riodia. (1), 48

Triraplns, (1), 48
Trombicula, (1.), 71, 82, 73; keukenschrijveri,

(1), 73, 75; pallida, (1), 73, 75; munda,
fl). 73, 76; spicca, (1), 73, 78; acuscutcl-

kiris, (1), 73, 78; japonica, (1). 73, 79;

i

quadriense, (1), 73. 79; densipiliata. (1),

74,80; cliiroplrra, (I), 80 ; giiricolrns, (1),

|

74, 82; -wttichi, 1), 74, 83; issikii, (1), 74,

I 84, akamushi, (1). 74, 84; rohusta, (1), 74,

;

85; hodensis, (1), 74, 84; ficich.eri, (1),

74. 86; deliensis, (1), 74, i>7 ; vanderghin-

slei, fl), 74, 87; corvi, (1), 74, 88; Scutel-

laria (1), 74, 88; palpalis, (1), 74, 90;

! intermedia, (1), 74, 90; rara. (1), 74, 90;

t
rini, (1), 74, 91; wichmanni, (1), 75, 91;

'

hatorii, (1), 74, 82; pscudoakamushi, fl),
'

75. 92; minor, (1), 74. 92, 98; hirsti, (1),

74, 92; v. deliensis, (1), 75, 94; v. bulo-

loensis, fl), 75, 94; novae-hollandiae, (1),

75, 95. samhoni, 1), 75, 95, 98; macropus,

,

(1). 75, 99; eervulicola, (1), 97; signata,

(1 ),98; flegaiis, ( 1 ), 98; tindalei, (1)^99
Trombicidinae f Acarina) or Itch-mites of the

Aa-lrn-malayan and Oriental Regions

;

The, Womerslev, II. , and Fleaslip, W. G.,
:

^ (1), 68 ^
'froMihicuIoldcs gairri, ( 1 ) , 101

l
rrochloa. (1 ), 44

,

Yalvaiasma, fl), 144

:
Yellcia cvcno.pntamica, (1), 37

I

Vilfa Lindleyi, ( 1 ) , 48
'

\

\'iviparidae, (1), 143

\

Walcliia morobensis, lewthwaitei, cnoclis, (1).

134. 135; gla.brum, (1), 134; turmalis.

rustica, fl), 134, 136

|

Wilson, A. I
7

., A New Occurrence <»t Mona-
! zi'te in Soutli Australia, (1). 38
: W^omersley, II., Australian Species of Listro-

i>horidae Cancst. (Acarina) with Notes on
! the New Genera, (1), 10

Womerslev. H., A Modification of Perlcse's

I
Medium for the Microscopic Mounting of

' Acarina and other small Arthropods, (2),

181

j

Womcrslcy, IT., and Heaslip, \V. G., The
\

Trombieulinae (Acarina) o-r Itch-mites of
!

the. Austro-Malavan and Oriental Regions,

i fl), 68
i

j
Zygochloa, (1), 45; paradoxa, (1), 45




