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1 

SUMMARY 

Surf icial sediment texture has been mapped in the 

Upper Bay of Chaleur using MS26B echosounder data collected by 

the Canadian Hydrographic Service in 1964. Four types of bottom 

s e d i m e n t , I , I I , I I a a n d I I I , i n t e r p r e t e d a s· s a n d y s i l t , m u d , 

s a n d y m u d a n d s a n d , a r e d i s t i n g u i s h e d o n t h e ~b a s i s o f r e f l e c to r 

characteristics. Sediment is generally distributed with the coar

sest material in shallow water and the finer material ·deposited 

in deeper areas. 

A submerged and partially buried river channel has 

been traced from the mouth of the Restigouche River eastward to 

the margin of the map area. Apparent scouring indicates strong 

bottom currents in the section of channel between profiles El-E2 

and Jl-J2. Sediment distribution also indicates stronger bottom 

currents north of the channel than to the south. Thus, areas 

favourable for dumping of dredged material would be southwest of 

the channel, over Type IIa sediment, or in the eastern portion of 

the map area, over Type II sediment. 
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SECTION 1 

INTRODUCTION 

The purpose oft.his project. has been t.o map surficial 

sediment. t.exture of inshore areas using exist.ing Canadian Hydro

g raph i c Service dat.a. Ten areas of int.erest we+e suggested by 

Don Bezanson and described in the Geomarine proposal. Figure 1 

i s a page- s i z e s k et. c h o f the i n t e re s t. a re as .and F i g u re s 2 -11 show 

each area in det.ail. Upper Chaleur Bay, from Belledune t.o Dal

housie was chosen for mapping, based . on priorit.y ratings by t.he 

client, and availability of data. The area actually mapped, 

-680 sq. km., is larger t.han Area 1 of the proposal and corres

ponds to CHS Field Sheet. #4042. 
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SECTION 2 

THE DATA · 

The data, collected in 1964 by the Canadian Hydrogra

ph i c Service, is composed of four boatboard track plots and 32 

rolls of MS26B profiles. Approximately 1800 line-km. of~ data, at 

a line spacing of -300 metres, provides very detailed coverage of 

the area. All the available data has been used in compiling the 

sediment texture map. 

Table 1 lists the sounding rolls by date, vessel and 

fix numbers. 
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TABLE 1 

Echosounder Data from the Map Area Listed by Roll 

Vessel Date Fix Numbers 

KUNGO September 19, 1964 1-139 
KUNGO September 22, 1964 1-180--
KUNGO October 7' 1964 1- 27 
KUNGO October 8 ' 1964 1- 27 

WIDGEON September 14, 1964 1-155 
WIDGEON September 15, 1964 1- 6 
WIDGEON September 17, 1964 1-141 
WIDGEON September 18' 1964 1- 70 
WIDGEON September 19, 1964 1-140 
WIDGEON September 22, 1964 1-124 
WIDGEON October 7 ' 1964 1- 50 
WIDGEON October 8' 1964 1-147 
WIDGEON October 15, 1964 1- 40 

METELA August 31, 1964 1- 45 
METELA September 14, 1964 1- 98 
METELA September 15, 1964 1- 12 
METELA September 1 7' 1964 1-163 
METELA September 18' 1964 1- 53 
METELA September 19, 1964 1-102 
METELA September 22, 1964 1- 82 
METELA October 6 ' 1964 1- 66 
METELA October 7' 1964 1- 48 
METELA October 8' 1964 1-125 

KAPUSKASING August 27, 1964 1-183 
KAPUSKASING August 28' 1964 1-136 
KAPUSKASING August 29, 1964 1-142 
KAPUSKASING August 30, 1964 1- 18 
KAPUSKASING September 2' 1964 1- 32 
KAPUSKASING September 10' 1964 1-123 
KAPUSKASING September 12, 1964 1-131 
KAPUSKASING September 13, 1964 1-139 
MA LARD September 18, 1964 1- 39 
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SECTION 3 

INTERPRETATION METHODS 

Echosounder data has been used in the past ta map 

surficial sediment texture (L. H. King, 1967). Several parame

ters must be taken into consideration when interpreting ~S26B 

records: 

( 1) 

( 2) 

( 3) 

the spread of the bottom return in time; 

the amplitude of the return, or the darkness of the 

bottom trace; 

and 

the transparency of the sediment to sound (or the 

degree of sub-bottom penetration). 

For example, sand is a hard, non-transparent medium 

which returns sound with very little penetration or scattering. 

Thus, pure sand allows no sub-bottom penetration and shows on a 

sounding record as a thin, dark line. 

Conversely, clay, an almost transparent medium, shows 

a weak line at the bottom, underlain by a light area and allows 

good penetration to the underlying layers. 

Silt tends to scatter acoustic energy and lies 

between clay and sand in degree of transparency. Thus, silt pro

duces a broad, grey return which may be lighter or darker depen

ding on the amount of clay or sand included. Transparency to 

sound, in the case of silt, is largely a function of the thick

ness of the layer and is reduced by the inclusion of sand. 
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With these concepts in mind, four bottom sediment 

types were delineated in the Upper Chaleur area, I, II, IIa and 

III. 

Type I has been mapped over areas showing a broad, 

strong bottom return, usually with no sub-bottom penetration. 

The sediment: is assumed to be predominantly silt with va~ying 

amounts of sand and clay. Boundaries with Type Ila are often 

gradat:ional and the two are probably opposite ends of a sandy

silt t:o clayey-silt: spectrum. 

Type Ila sediment: allows penetration to depths of 15-

20 feet: and is characterized by a moderately strong bottom re-

t:u rn. The weaker return and higher transparency of Type Ila, as 

c o m pa r e d t: o Ty p e I -s e d i m e n t: , i s i n d i c a t: i v e o f a l o w e r s a n d c o n -

tent:. 

Type II has been mapped over areas showing a weak 

bot:t:om return with good penetration t:o underlying layers. 

A wide bottom return indicates a fairly high silt 

content, while t:he transparency is characteristic of clay-type 

sediments. 

Type III areas are characterized by a very thin 

bottom return and no penetration. The bottom trace usually 

appears patchy, probably as a result of scattering due to surface 

irregularities and/or the presence of gravel. Type III sediments 

can be tied into observed occurrences of sand and gravel recorded 

on t:he field sheets. Table 2 summarizes the classification 

system. Figure 12 is a depth scale for the profiles. 



I 

II a 

II 

III 

TABLE 2 

Description of Reflector 

Broad, strong bottom return 

usually without penetration 

to underlying layers 

Moderately strong bottom 

return with penetration to 

underlying reflectors 

weak bottom return with 

good penetration to under

lying reflectors 

Narrow bottom return, 

usually patchy, with no 

penetration to underlying 

layers. 

18 

Interpretation 

Predominantly silt wi~h 

lesser amounts of sand 

and clay (sandy silt) 

Silt and clay with 

lesser amounts of sand 

(sandy mud) 

Silt and clay in sub

equal amounts (mud) 

Predominantly sand with 

some gravel and possibl y 

silt (sand) 



45 

60 

75 

FEET 

DEPTH .SCALE (IN FEET) FOR THE MS268 ECHO-SOUNDER PROFILES 

FIGURE 12 
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SECTION 4 

RESULTS 

The final surf icial sediment. .map and 19 echosounder 

profiles, list.ed in Table 3, are included wit.h t.he report.. The 

map shows t.he coarsest. mat.eriaY~ Type III, dist.ribut.ed in t.he 

shallower areas around t.he margins of t.he bay. The finest. sedi

ment., Type II appears at. dept.hs great.er t.han -20 met.res, wit.h 

Types I and IIa arranged bet.ween t.he t.wo exr.remes. The t.ext.ural 

classificat.ion oft.en corresponds t.o st.rat.igraphic boundaries, 

wit.h Type II overlying Type IIa (see profiles Il-I2 and Jl-J2) 

which, in t.urn, can be seen on some profiles, overlying Type I 

sediment. (see profiles Cl-C2 and Dl-D2). 

A submerged river channel, indicat.ed by t.he dashed 

line, has been r.raced t.hrough t.he map area and can be seen on 

many of t.he profiles. Dept.h of t.he channel in exposed sect.ions 

varies from 20-35 feet., wit.h a widt.h of 750-1000 met.res. Inf il-

1 ing wit.h Type II sediment. (see Profile Ll-L2) has occurred in 

t.he deepest. areas, while t.he sect.ion of channel closest. t.o t.he 

mout.h of t.he Rest.igouche River shows a sill of Type Ila (Profile 

Cl-C2} sediment., probably river-borne in origin. Compare t.his t.o 

Profiles Al-A2 and Bl-82 which show no infilling of fine sedi

ment.. 

Bet.ween t.hese t.wo sect.ions, t.he channel is lined wit.h 

coarser mat.erial, mapped as Type I, and appears t.o be scoured. 

Profile Hl-H2 is a prime example. Sediment. dist.ribut.ion gene

rally indicat.es st.ronger current.s nort.h of t.he channel, which 

have laid down coarser mat.erial in smaller quant.it.y r.han t.hat. 

found sout.h of t.he channel (see Profile Jl-J2). 

Sediment. dist.ribut.ion suggest.s t.he st.rongest. bot.t.om 

current.s nort.h of t.he channel and bet.ween lines El-E2 and Jl-J2. 

Thus, t.he sill at. t.he mout.h of t.he Resr.igouche River may be 

= 
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partially due to incoming currents. The most favou~able areas 

for dumping of dredged materials would be south and west of the 

channel over a Type IIa bottom or much further east in the areas 

. bottomed by Type II material. 
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TABLE 3 

Listing of Echosounder Profiles 

Vessel Date Fix Nos. Profile 
:,..; 

METELA October 8' 1964 107-114 Al-A2 

WIDGEON October 8 ' 1964 65- 71 Bl-82 

WIDGEON October 8' 1964 1- 10 Cl-C2 

KUNGO September 19, 1964 1- 8 Dl-D2 

KUNGO September 19, 1964 39- 47 El-E2 

KUNGO September 19, 1964 111-119 Fl-F2 

KUNGO October 8' 1964 5- 9 Gl-G2 

KAPUSKASING September 10, 1964 92-104 Hl-H2 

WIDGEON September 22, 1964 1- 9 Il-I2 

KAPUSKASING September 10, 1964 41- 48 Jl-J2 

METELA September 17, 1964 17- 24 Kl-K2 

KAPUSKASING August 28, 1964 94-105 Ll-L2 

KAPUSKASING August 27' 1964 117-130 Ml-M2 

KAPUSKASING September 12, 1964 5- 16 . Nl-N2 

KAPUSKASING September 12, 1964 18- 30 Pl-P2 . 

METELA August 31, 1964 16- 20 Ql-Q2 

WIDGEON September 14, 1964 48- 54 Rl-R2 

KAPUSKASING September 13, 1964 68- 79 Sl-S2 

KAPUSKASING September 10, 1964 111-120 Tl-T2 
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