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A seismic refraction survey was made in 1965 by Ground and 
llfarine Geophysics Ltd in the Don River Delta., BO'wen, Q.ueensland, in 
order to determine the amount of water available for irrigation. The 
data submitted by the contractor have been re-analysed by the E,m; 
the results of the re-analysis are presented as sections along seismic 
traverses and as contour plans of the thickness of alluvium and the 
depth to unweathered bedrock. 
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1. INTROTIUCTION 

A survey was carried out in May 1965 by Ground and ].'farin~ 
Geophysics Ltd, B01,1r!lemouth, England, for the TIepartment of Mines, 
Queensland, to determine the position of the water table and the 
thickness of the alluvium in the TIon River TIelta, near Bowen, 
Queensland. From the data of the surVey the pumping capacity of the 
area will be calculated giving the amount of water availaple for 
irrigation of market gardens. 

The results of the survey were submitted to the TIepartment of 
Mines, Queensland, and subse~uentlyto the Bureau of1uneral Resources, 
Geology and Geophysics for re-examination. These notes are the results 
of t¥s re-examination. 

2. COMMENTS ON lOOHOTIS 

In the survey a seismic refraction method was used. The 
shooting procedure adopted by the contractor (Ground anc1 Marine 
Geophysics Ltd) differed from the one used by the B~Iffi. In their 
spread arrangement a standard spacing of 33 feet between geophones was 
used and only two shots were fired per geophone spread. These shots 
were placed 15 to 20 feet from each end of the spread, sometimes offset 
from the line of the spread. 

Although this method speeded up the survey considerably, it 
introduced severe limitations to the interpretation of the seismic aata 
and accuracy of res~uts, because: 

The determination of the thicknesses ano_ velocities 
in near-s"LU'face layers was made imp'ossible by lack 
of weathering spreads with a geophone spacing of 
10 feet. The determined ve10cities for the upper 
layers are only approximate and therefore the depths 
to the water table and the bedrock are only 
approximate too. 

2. Using only a single shot at each end of the spread, 
instead of at least two shots at different distances 
off the end of the spread, resulted in an ambiguity 
in the interpretation. It was often not possible. 
to distinguish between a dipping bedrock refractor 
and the refractors above the bedrock. 

3. Geophone spreads were treated as sepa~~te units. 
There were no cornmon ge01Jhones in successive spreacls, 
and hence control on continuity of la,yers was lost. 
Addition2.1 gaps in trave:c-ses were introduced in IJlaces 
where acces s was difficult , result ing in z'ones without 
c1.1.ta. 

Time-cl.:i4st9..nCe CUr"iTeS vler·a plott or} f~':'OEl. tb.r.3 
formations -:!8:C-G indic?l,ted: 

datil· 
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1. Near-surface material, with seismic velocities of 1000 to 
2500 ft/s: soil, clays, and so,nds above the water table. 

2. Alluvium with seismic velocities of 2500 to 6500 n/s 
(see Plate 1), which may be subdivided as follows: . 

2500 to 4000 ft/s: clayey and silty to sandy alluvium. 
4000 to 5300 ft/s: silty to sandy or gravelly aUuvium. 
5300 to 6500 ft/s: compacted or old alluvium, possibly 
with gravel or boulders; alternatively very weatheredj 
bedrock. 

The above classification was chosen to provide a basis to select 
drilling targets. Drill holes placed in alluvium of 4000 to 5300 ft/s 
velocity are expected to yield more ,water than in any other formations. 

~-.;'" 

. :"': ' 

3. Highly weathered to unweathered bedrock with velocities 
between 5300 and 11,000 ft/s. The expected water yield 
is moderately low to very low (\';'8eepage water?) except' 
perhaps in shear or fault zones . 

4. Unweathered bedrock, with seismic velocities in excess 
of 15,000 ft/s: igneous or metamorphic rock; will yield 
practically no water except possibly in shear or fault 
zones. 

The results of the re-analysis are shown in Plates 1 to 3. 

4. INTERPRJilllATION 

The Don River was: built up by the old river on a similar 
pattern as the Burdekin River Delta. The Don River (Plate 2) ivas 
flowing into the se:=>, , sout't\ of traverse 7. The main channel was flovling 
east of an island (s1;,?:tiqnG ,(02 and 707) only partly covere1 in the 
survey. 1Idhen this channol' VI8,S filled., the rivor SWlillg intc a northerly 
direction, splitting into branchos, orossing tr[W0rSe 6 near stations 
602/3 and 606. '1lhe branohes meet again to flovi through stat ion 506. 
North of this point the Jl1.ain ohannel goes to station 410, but a 
subsi·'liary channel goes north-east to cross traveTses 4 (~\b.tions 407) 
and 3(s':;':;;tion 308) to flow to sen. At st2,tion 410 one of ·c11e -old 
cho..nn818 goes \'lest, deflected by an i~Jl[),nd indicated on traverse 1. 
The othor chr:mnel paFJser.~ station 314 and then splits 2,gain to reach 
the sea neafy st2.tion 202. The main channel flo'wed into the sea, 
pCl.ssing s'tations 205 and 104. 

rrhe direction of flow of the river ,"vas a.nd is controlled by a 
pattern of faults and shear zones indicated by zoneG of deel:- weathering 
(Plate 3), whose general directions are south-west along stations 104, 
209, and 414 and on a parellel zone along stations 302, 501, and 704. 
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5. CONCLUSION 

The channels of the river older than the present one are indicated 
by bedrock and alluvium thickness contours. Th~ most promising formation 
to yield large quantities of water has a. seismic velocity of between 4000 
and 5300 ft/s. Hence, drilling targets for water should be located in 
this formation, 

6. COMl\-rENrS ON PREVIOUS INTERPRErATION 

In addition to the comments given in the Introduction, the foll­
owing may be noted in relation to the report by Ground and Ma.rine Geophysics 
Ltd, 

1 • 

2. 

3. 

"The plate showing the bedrock contours (and also 
paragraph 3, page 4) indicates a. pattern of faultsll. 
The basis fo~ t?is interpretation is not apparent 
to us',:"·· 

"The t~ater table' plato Sh01'IS areas of varying 
degrees of salinity, deduced from seismic velocities." 
To our knmvledge, it is not possible to use seismic 
velocity measured in the ground as a salinity 
criterion. In unconsolidated, sandy formations the 
ground water level may be marked' by a 5000 ~ 500 ft/s 
velocity seismic refractor, and this can on occasions 
be used to detect the ground water level seismically. 

FtITther, exception must be made to the last but final 
sentence in the report which states: "The nature of 
the bedrock refractor does not anywhere indicate the 
existence of a weathered bedrock surface behleen it 
and the overlying sediment s. " We found a range of 
refractor velocities bet\7een 5300 and 1\000 ft/s, . 
which can, and in some instances should be, 
interpreted as velocities in highly weathere<+! to 
moderately 'weathered bedrock. } 



I 

, 

TRAVERSE! 

", 
a 

SLJ\ I lvEL 

(5 400) 

(20.000 ) 

IRA VERSt 2 

(235 0) ". 
liZ / 

>' 

(6300) 

07( 4 00) 

11 0 (2500) 109 

Z 
, 

(5 900) 

000 1 
( 18, 

10 8 (1 9 00) 107 to (; (2f!00) 'r;5 

2 ' ~ . • ~ .. 

( 5700) 

(;7 -0 ,.., 0) 

SEA L EvEL 

PLATE I 

- , 

DATA 

Nor 

A VA IL A8LE '!.' 

TRAVERSE 2 

. (150 0 ) " . 
216 (1500) 215 21 4 (/500) 213 212 211 fl500) 210 

/10 ;> "J ! : 

',I" I I VI I : ) 

(9 300 ) 
(22.000 ) 

TRAVERSE 4 

SEA LE vE L 

4 18 4 .., 4 16 {/500} 415 

o (J 500): 0 \ : 

f. ?~~Rg!~[( .. %:Mili~MBf;(~ii&·(~f£§:0l2 
.. '.; ...... ,;:. 

1::"(::.~OO) (10.000) 

~ 
1/7(000 ) (/9.000) 

TRAVERSE 5 

( 7500) 

TRAVERSE 6 

SEA LEVEL 
OATA 

No r 

AVA IL ABLE 

LOC ATI ON DIAGRAM 

, 
I 

I 

• 
/ 

, , 
, - ---

6" 

(6000) 

(1 7•000 ) 

MI LES 

° 

Men ndo 

/ 
/ 

I 

/ 

/ , 

( 7500) 

(/8 
(000) 

610 6 0 9 

(5700) 

(18. 000 ) 

(7000) 

( 19.000) 

60 8 .07 

(6000/ 

D.4TA 

Nor 

AVA I L ~8LE 

TRAVERSE 3 

• 0 109 ',r; I 
'02 10 ' (1500/ '0' ' 0 ' 

'" 
SEA LEvEL 

TRAVERSE 4 
DATA 

Nor 

AVAI LABLE SEA LEVEL ~~~~~~~4i'0~~~~~!!~I!~~~~~~!i~~~~~~~~4~O~.~~~~~~~~~~~4:0~4;:'~;;;;~~~~~~~4;"~' ~;;:;;;~~~~~~~~ 
40 5000) 400 

(7000) 

(8000 1 ~-.---,--.- T ---,-r~ 
(16. 000 ) 

(;6,000) 

'0 509 '08 '0' 
(/300) 
--------

' 0 2 
(5800) ---

(7300) (86001 

(/8.000) 

60. .04 GO, 
GO' 6 00 .0' G0 2 

TRAVERSE 7 

AvAIL ABLE 

(15 .000 ) (18.000) 
(20,000) 

(17.0 00 ) 

501 ( 

(/ 4 .200 ) 

- . 
500 2: 

500 3 .......... :. 

(8500) 

(/7,500/ 

LEGEND 

,co 
o Slat o n nU riber 

( 1000) 

INT EROREThT IO N 0" SEIS M C VELOC. T . ES IN GEOLOG.CAl TERMS 

V e loc 1, RO'1ge ( ft Is) Geoio gl CO\ Fqulvolenl 
- ---~ 

1000 '0 2500 Nea r surface soLis and cloys 

2500 to 4000 Clayey,sll ty t o sandi allUVium 

4 COO '0 53 00 51 ty t o sen d y or g rov e ly allUVium 

53' to 6 500 DOSSlbly old, compacted allUVium 

5300 to 11.000 >-1lq n ly weathered t o un ..... eathered bedroc k 

1'),000 ' 0 20,000 Un wecl nered bedroc k 

Note Th e pos • ons of the sea level li nes co rrespond t o the pos Ions of the 

trave rs eS as shown on P la tes 2 and 3 

feE T 

HOrizontal 1000 500 0 1000 2000 3000 

~ 

,o0 
~--.... 

Vertlcol '00 50 ° '00 zoo 

RE-INTERPRETATION OF THE 1965 DON RI VER 
QUEENSLAND 1967 

SEISMIC CROSS- SECTIONS 

REFRACTION SURVEY, 

F55/B5-3 



I 7 = ~ 

220 29 
J:i _ 0 -
73 73 

116 

218 
=~ 

67 

'el' 5 

12 

4 

-~ 
12 12 

3 2 

12 

0-

18 9 

109 108 
o __ 0= 

" 12 

2o ------------____________________ ------

40------------------------------

60 ---------

107 

26 
<L Q 

24 
Jl 
72 

? ' 
r;; 

4 / 

2 2 
Q 
.6 

/ 
211 210 ' 2095 

'oC~=T----=:..:~ 
7 4 98 

_ & a-' 

76 60 

72 

o 
5 6 

45 

61 

414 
o 

413 
o 

\ 

I 

.~ ~~ 

53 65 ~"" 
--.::..-~:::-

/ 

/ 
/ 

3 17 

73 

316 

71 

o 

106 
-0--

3 6 ? 5 

/ 
I I 
;1 

209N 
o 

/08 207 
--0'-"--- 0 

71 71 

I 

II 

I I 
II 

I 
60 ~ ___ _ 

409 40s II 

6 3 
o 

6 12 
o 

::~ 
o l ~. r 

o 
J7 

30 

5 3 
o 
58 

512 
" o 

43 

CIt 
o 

o 
45 

4125 
o _ -'.---- '~-\-_ 

509 
508 

59 
o 
23 

I=+-=<Oq=:=- '-:;:+ 

\ 
\ 

65 

t / 
1/ 
11 t ' 

I 
506 

r:/ 
~ 

Q: 

/ \ J 
\ 

608 

13 

1 606 1 6.5 604 \ 

'-+-~, -~2 1 ~9 -=-~_i.===t~r.==::~~ 600 J-
I / L./tt~~2~8 

LEGEND 

--4 0 -----... ThIck ness conto ur of alluvi u m 

7 0 6 

t 
\ 
\ 

\ 
\ 

\ 

\ 
\ / 
\ / 

'I V 
\ 

o 
20 

St a t Io n num ber ) a nd dept h to bottom o f a 1..1\1 urT' n feet 

~--- Subsu rf ace wate r - dnllde 

.-------. Appro}!; male subsu rf ace channe l 

7 06 
o 

\ ' , 

7 0~ I, \ 
o 
16 

\ '. 
\ 

703 702 = 0 
2 1 2 4 

701 
o 

31 

/ 

206 
0 -

76 

312 

35 

I \ 
\ 

I 4 

204 

103 
o 
64 

-0- 2035 

90 

100 
-+ __ -1-- 0 

Old alluviu m 
o r weathe red r oc k 

20lN 
ou 
o 

2015 

200 
o 

PLATE 2 

69 I 8C!--

1// II 
I .A 

....,./ II 
'I 

I 

I 

I 

1..:=,:.31;-1 ____ ~O 

42 

, I 

I I I 

" 

4["\~ 

C 
4 6 

\ ' 

, \ 
I ' 

o 
28 

4 I 
o 

3 6 

4 02 

500 - i 500-2 
_ 0 ____ 0_ 

24 26 

_-------------------- 60 

304 
_ 0 

4 9 

, I 
o 

4 

302N 
(, 
I 4 1 

3"" 
o 
5 1 

__ ----~--------40 

CONTOURS OF 

ALLUVIUM THICKNESS 

FEET 

'O~:~= __ =~M~~O ~~~~'~OO=O===_ ___ 'O~O~O------~3~OO~O======~4000 

Contour ln 1ef\lo I 20 feet 

TO l\CCO M ~A"I<1' REC(';~'" ~o 1968/9 F55/85-4 



613 
o 

117 
o 

6 

-;00 

2 
0 

6 

, 
0'0 

i i 

I, 

I 

! ! 

i i 
, ' 

: , , 

I 
I 

I 

, 

- -"-. 1.51~ 
_ 0 

! F6'2 

, I e 
0 
~ 

"56 . c 
4' 

4 13 __ " __ :-'-----c;: ___ -_-_-_ .. -0-------- C 
~64 -~-

216 21:' 2:4 
c ::_:-==:-.:::::rr 

--83 80 .. 72 

417 416 "--_.- --------0- ______ 0_ G 
-87 _93 ·97 

513 

~--~~-=----- ~; _____ --81--

b ~';9 s·:- 0 
----:--:-= 0 ___ C 

41 56 ·52 

\J 
~ 
I 

:04 
_______ 0_ 

110 
o 

109 
o 

108 
0' 

·91 

107 
o 

·96 

'06 
o 

·86 

/ 

.1-112 

/ 

'~HL,f: 7~g~ -, .. _,===2_~6_, 
-56 I .-61 -66 

2:5 
----0 -

-66 

213 212 211 
-~:----

" --

·83 .. 86 

510 
,,- _~9 
~9-----__ ~ 

·73 

~ 
I 

315 

71 

! 
::; 
~ 

~ 

'00 

3 4 
---0' 

.. 65 

-41 _----

:) 3 

H-

1 I 

oP 

,60E 605 604 603 /' 
'~~------" ~'=I'===-_ ~O'=-="=· '=-=I== .. =,.(J-:r= "O.-=~}l->, ::. ==::::6-,~~_I;;-=-~:;6l0::::0 J_-_. , 

I - 60 

( 

I , 
'" Cl 

~f--. .J;.,,70C 

." 

~ , 

312 
~r-~-.. -,,-" 

.. 47 

~:J2 

o 
.. 37 

2.:i===~. == 0 203 S i 1- 67 

II 
i i 

202 
0 ... 

.. 73 

2CI N 
o 
o -s, 

20lS 

C) 
<c 
I 

Cl ... 
I 

200 
o 

~II. 
1 ' 

'0'0 lOG 
I , 

30" 
a-' ~-0---------=_ 

_44 .. 7O 

1 

====3:i:~'::O="-= 'tli_=3~g=9====3~O=8==i=::::::30iI7="::1==3~O~6='·- -1/rJ'L=·-=3:2'~~) 5==:-:=~,,--
I r -68 - 26 ------., .. 45 

1 : .. 8/ 

I 

"72 

, I 

401 

·42 

? 

iii; , 
5' 

·12 

CONTOURS OF 

I 
I 
I 

-4-

r 
\ 
, 

I 
I 

\ 

UNWEATHERED BEDROCK 

o Seismic stafion,deptn of 
-52 unweatnered oedrock (highest .. eloc!1y refractor) 

52 ft. b"ir:,w ~ca level. 

__ -50_50 ft below ~ea level contOt.r on 

unweathered bedrock 

o 
L= 

[JOO 

FEET 

2000 3000 
J 

To L\ccor~Pi:\'yy R=:CC'RJ ~o 1968. 9 

PLATE :3 

~ ~ I I 

/ 
301 300 

0-
.. 38 

---,"~---,-~- - .. .-.,-. -

F55/ B5-2 


	Front Cover
	Title Page
	Table of Contents
	Summary

	1.
Introduction
	2.
Comments on Methods 
	3.
Re-analysis of Seismic Data 
	4.
Interpretation 
	5.
Conclusion 
	6. Comments on Previous Interpretation 

	Illustrations
	Plate 1
	Plate 2
	Plate 3




