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GEOMORPHOLOGY

This map sheet depicts the bathymetry of inner Bonavista Bay, in particular Newman Sound, Chandler 
Reach, and Clode Sound. The original purpose of multibeam surveys in this region was a requirement by 
Memorial University for multibeam sonar coverage in Newman Sound (for habitat mapping). Subse-
quently, discussions with Dr. John Anderson of Fisheries and Oceans Canada (DFO) regarding the 
importance of cod-spawning in this region led to the decision to expand on the Newman Sound coverage 
by mapping in circumjacent areas. This additional mapping was made possible by funding from the 
Interdepartmental Recovery Fund, in support of the Species at Risk Act.

Data were collected in two phases, first in Newman Sound (2003) by the Canadian Hydrographic Service 
(CHS) with financial support from Memorial University. The CCGS Matthew was equipped with a Simrad 
EM1002 system covering the deeper waters. A launch equipped with a Simrad EM3000 system was used 
in the shallow areas at the head of the bay. Multibeam data were cleaned by the CHS using the Caris 
Hydrographic Information Processing System (HIPS). Backscatter data were extracted by staff at GSC 
Atlantic using an in-house processing system.

equipped 
with Simrad 3002 systems

Artificial sun illumination from 060 degrees azimuth and 35 degrees inclination was applied in the GRASS 
GIS. Vertical exaggeration is x 10. A colour palette was applied to the bathymetric data; warm colours 
(e.g., reds) represent shallow water and cool colours (e.g., blues) represent deep water. Histogram 
equalization was applied to the colour palette, i.e. bathymetric divisions between colours were assigned 
such that equal areas are covered by each colour in the palette.

Newman Sound and Clode Sound are fiords, with depths in excess of 300 m (Canadian Hydrographic 
Service Chart 4855). The fiords converge east of the settlement of Salvage into a deep trough with a 
maximum depth of 455 m. In comparison with other fiords in Newfoundland (Shaw at al., 1999), the outer 
parts of Newman and Clode Sounds are relatively deep, while the inner parts are very shallow. Extensive 
areas of rugged bedrock occur in relatively shallow water between Newman Sound and Clode Sound, 
northeast of Sweet Bay, and on the east flank of the deep trough. 

For purposes of description we divide the region into four geomorphic regions:

A sill (A) at a depth of ~270 m separates the fiord from the deeper waters just to the east. This sill is mostly 
bedrock but there may also be a moraine – (a ridge of poorly-sorted material formed at an ice margin) , 
probably with boulder gravel at the sea floor. Southwest of the sill, the sound is a typical fiord, with steep 
sidewalls, and a flat floor (B) with a maximum depth of 313 m. On the fiord floor a layer of soft postglacial 
mud overlies thick glaciomarine sediments. Between the southwest extremity of Swale Island and the 
narrows at Buckley Point the seafloor shallows, and is irregular. The seafloor is indented by a series of 
depressions (C) up to 30 metres deep. This topography may reflect stagnation of ice in the fiord during 
deglaciation. Southwest of Buckley Point the depressions are covered by thick postglacial mud, resulting 
in a smooth seafloor (D). A shallow terrace (E) at the head of the bay is an early–Holocene submerged 
delta. A brief outline of the connections between the geomorphic sub-units of the sound and marine 
habitats is provided by Copeland et al. (2004).

Like Newman Sound, this fiord trough is composed of several sections with differing morphology. The 
outer limit of the fiord is a 270 m-deep deep sill (F) just north of Chance Harbour Ledge. This sill may a 
moraine. Southwest of here, to the point where it bifurcates into two arms, Chandler Reach is a classic 
fiord, with steep sidewalls and a smooth deep floor (G), marked only by sedimentary furrows, evidence of 
strong currents. Depth shallows from 320 m in the outer areas to 230 m in the inner. As in Newman Sound, 
postglacial mud overlies thick glaciomarine deposits. Inland of the bifurcation – in Goose Bay and Clode 
Sound – the fiord is considerably shallower. It also has the characteristics of inner Newman Sound, 
namely a series of irregular depressions (H) incised into a flat seafloor (J). Backscatter data show that the 
flat-lying terrace-like areas have high backscatter, and are probably floored by fine gravel, whereas the 
depressed areas contains pockets of postglacial mud. We provisionally interpret this highly unusual 
terrain as resulting from the decay of stagnant glacial ice that occupied the fiord during deglaciation, c. 
14,000 years ago, perhaps analogous to the formation of kettles on land. In the wider section of the fiord 
inland of the narrows just west of Bunyan's Cove, the irregular terrain is still present, but is mostly masked 
by thick and expansive deposits of postglacial mud (K).

Swale Tickle is a shallow area south of Swale Island. In the west it connects with Newman Sound via 
several narrow channels at the White Islets, whereas in the east the seafloor drops off steeply into the 
deep trough. The deepest water in the tickle is about 120 m. Swale Tickle is floored by northeast-trending 
bedrock ridges (e.g., L) that show signs of both folding and faulting. Quaternary sediments occur only in 
the deeper areas (e.g., M), where the smooth seafloor probably consists of sand or sandy mud, 
depending on depth and exposure. A notable feature in the tickle is a smooth, 3 km-long long ridge of till (it 
has high backscatter) just south of Swale Island (N). It is interpreted as an elongated drumlin that formed 
under the influence of glacier ice moving northeast. Examination of an elevation model created from 
Shuttle Radar Topography Mission (SRTM) imagery shows megaflutes, lineations formed beneath a  
glacier, to the west, but not in the immediate vicinity. The ridge is imprinted by several iceberg pits, and 
indeed, iceberg pits are common throughout the tickle, at depths below 100 m. They are found only where 
Quaternary sediments occur (the bergs leave no trace on bedrock). By analogy with the iceberg-pitted 
coastal waters of adjacent Notre Dame Bay (Shaw et al., 1999) they were most likely formed by modern 
icebergs. 

This outer fiord is comprised of several geomorphic sub-provinces, primarily distinguished on the basis of 
depth. The north-south trough is mostly deeper than 450 m and attains a maximum depth of 499 m at its 
north end (O), beyond which it widens and shallows into a broad nearly flat bottomed sill at depths of ~320 
m. The trough is floored by thick postglacial mud, marked by sedimentary furrows and linear fluid escape 
structures, and likely overlying thick glaciomarine mud deposits. Seaward of the trough the seafloor is 
relatively smooth, and consists of postglacial mud (P). The mud overlies terrain that is heavily imprinted 
by northeast-trending megaflutes. In places these glacial lineations are in the form of crag-and-tail 
features, that is, tapering ridges formed in the lee of bedrock outcrops (Q). Extensive areas of rugged 
sedimentary bedrock with folds and faults floor the shallow water on the east side of the trough (R) and 
also to the southwest (S).

We thank Trevor Bell of Memorial University, St. John's, Newfoundland, for allowing use of data collected 
by CHS in Newman Sound in 2003. We also thank Captain Gary Saunders who commanded the CCGS 

 during the 2008 survey, and Joe Manning, the Hydrographer in Charge. The work was part of 
GSC project X-38 (J. Shaw, leader) in the Natural Resources Canada's Geoscience for Ocean 
Management Program, and was also funded by the Interdepartmental Recovery Fund. The map was 
internally reviewed by Edward King and Bob Taylor. 

In the second phase the CCGS  covered the deeper areas of Clode Sound and Chandler 
Reach. The vessel was equipped with a hull-mounted Simrad 710. Two hydrographic launches 

 were used concurrently to map shallow areas.  Data were processed on board 
during the survey, and later at CHS St. John's, Newfoundland, using HIPS. Backscatter data were again 
extracted at GSC Atlantic, using a modified version of the in-house system used previously.

The Differential Global Positioning System was used for navigation, providing positional accuracy of 
~3 m. Survey speeds for most vessels averaged 10 knots. Data were adjusted for tidal variations using 
output from tide gauges installed in the region. After HIPS processing, data were imported into the 
GRASS GIS system. Contours, tiff images, and colour bars were exported from GRASS to the ESRI ARC 
GIS system.
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SURVEY REMARKS
2003

2003

2008

Survey by the CCGS launches of Newman Sound using a Simrad EM3002 
system.
Survey by the CCGS of Bonavista Bay using a Simrad EM710 
system.
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Table 1. Remarks on surveys carried out in the study area.

2008 Survey by two CCGS hydrographic launches of Bonavista Bay using a 
Simrad EM3002 system.

Survey by the CCGS of Newman Sound using a Simrad EM100 
system.
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Digital base map (land area) from data compiled by Geomatics Canada, 
modified by GSC (Atlantic)

Digital bathymetric contours in metres supplied by Canadian Hydrographic 
Service and GSC (Atlantic)

Some geographical names subject to revision

Magnetic declination 2011, 19°57'W, decreasing 12.3' annually

Elevations in feet above mean sea level

Depth in metres below mean sea level

This publication is available from the Geological Survey of 
Canada Bookstore (http://gsc.nrcan.gc.ca/bookstore_e.php). 
It can also be downloaded free of charge from GeoPub 
(http://geopub.nrcan.gc.ca/).


