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BACKGROUND



BACKGROUND
Location of the Magellan Strait

The Strait of Magellan is the

most important natural

passage between the

Pacific and Atlantic Oceans.

It has a length of 390 nm

and has excellent

conditions for navigation,

compared to the Drake

Passage, where hurricane

winds of more than 60

knots and waves of 10 to 12

meters in height are

common.



BACKGROUND
Tidal Range

The tidal range varies

from 1 m at Cape Pilar to

13 m at Posesion Bay.

The greatest attenuation

of the tidal wave occurs

on the eastern side,

where the tidal form

number changes from

0.12 to more than 0.25

less than 125 km from

the Atlantic (eastern

mouth, Second Narrow).
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BACKGROUND
Tidal Stream

The tidal currents can

exceed 3 m s-1 in the

narrows. In the First

Narrow there is a hydraulic

phenomenon that is

governed by the difference

in the tidal ranges in their

mouths and the tidal

current can reach up to 5

m s-1.
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BACKGROUND
First Observed Current Time Series 

In 1976, the first data of surface

currents were obtained by using a

Plessey current meter. A time span of

28 days was recorded at the Second

Narrow and 12 days in First Narrow.

The data analysis indicated that

Second Narrow possessed more

intense currents than first one.



BACKGROUND
Daily Current Predictions

Through relationships between the

current registered at the narrows

and the Punta Delgada tide, a daily

forecast of currents was designed

for both locations, which was

published at the Tide Tables for 38

years (1979 - 2017). In 1999 some

relations were modified.



BACKGROUND
Another information

• A bad experience: In 2006,

SHOA deployed two

ADCPs with an MTRBM

system in First and Second

Narrows.

• Delay confirmed: Recent

observations carried on by

private companies in

geographical coordinates

near the coast, confirm the

time delay in the daily

current predictions.
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DESIGN
Collecting accuracy current time series

Aspects to consider:

• Strong currents (surface and bottom)

• Traffic of vessels

What is required?

• stability of the platform

• Resistant to strong currents (operating at

least 45 days)

• ADCP upward-looking configuration

under the track of navigation

• ADCP Mooring: type trawl (seabed) or in

a mooring line (near the bottom)

• Feasibility of deployment and recovery



DESIGN
Previous experiences (private company)

• Chacao channel, Chile

• Fixed platform 28 m depth

• 1000 kg anchor

• Current 10 knots

• Maximum pitch / roll 0.3 °

Note: Same scheme of mooring was

used in Minas basin, Canada (depth

70 m, anchor 700 kg)



• Ingles pass, Magellan Strait, Chile.

• SHOA.

• Buoyant platform (Subs). 50 m

depth.

• 500 kg anchor .

• Current 5 knots.

• Maximum pitch / roll 8.0°.

Note: Same scheme of mooring was used

in Minas basin, Canada (depth 35 m,

anchor 400 kg)

DESIGN
Previous experiences (SHOA)



ANCHORING



ANCHORING

• Two anchorages were installed at

the First Narrow and another one

in the Second Narrow.

• Buoyant platform (Subs) and

fixed. 70 m - First Narrow.

• Bottom type: sand, gravel.

• Expected current 10 knots.

• Anchor 700 effective kg in water

(reinforced concrete).

• Winds and sea level were also

registered.



• DART II buoyancy experience

(SHOA).

• 70 m depth.

Anchor

(reinforced 

concrete)

Acoustic

release

ADCP

ANCHORING
Seabed mooring



• SHOA experience.

• 40 and 70 m depth.

ANCHORING
Line mooring



RESULTS



RESULTS
• 40 days were recorded in First

Narrow and 43 days in Second

Narrow.

• Measurements included three

springs periods, once with Moon

in perigee.

• Maximum intensity recorded

surface layer, 12 knots.



• Platforms were stable,

with maximum pitch / roll

range of 12°.

RESULTS

Buoyant platform (Subs)

Fixed platform



• In upper layers, First Narrow

show greater intensity than

Second Narrow.

• In the bottom, Second

Narrow is relatively more

intense and current reaches

5 knots of intensity.

RESULTS



• Data recorded in both

places were of

greater magnitude

than current forecast.

• In neap period,

current recorded at

First Narrow was 4

knots greater than

predictions.

• Second Narrow

presented minor

differences.

RESULTS



• Quality control and cell selection

for new tidal stream predictions.

Data collected at the First Narrow

are shown.

RESULTS



• New predictions of First and

Second Narrow, by harmonic

methodology.

• New predictions were included

in tidal current tables version

2018.

RESULTS
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