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AMP Rigging and Deployment 
This document outlines rigging requirements for an Autonomous Moored Profiler (AMP) 
deployment: lines, anchors, floats and related hardware. The deployment and recovery 
process is also discussed. This will help you select the most appropriate gear for your 
deployment conditions. The equipment and techniques described here have been used 
successfully by WET Labs and by our customers. 

Deployment Conditions 
Consider the following factors when designing your rigging. 

Deployment depth The winch motor’s seals limit the profiler to a maximum of 170 m depth, 
though it could be anchored deeper. We have run profilers in as little as 5 m depth.  

Measurement depth If your goal is to study the water close to the seafloor, you will need to 
choose a deadweight anchor that will allow the profiler to reach a lower minimum depth. 

Wave height If wave height will exceed about 50 cm, WET Labs recommends a chain 
anchor. In smaller waves, either a chain or a deadweight anchor may be used. 

Corrosion Galvanized steel tends to be more durable than stainless steel for components that 
rest on the bottom. To prevent dissimilar metal corrosion, do not put load-bearing stainless 
steel components in contact with galvanized or painted steel parts. 

Profiler weight A heavily loaded profiler may require special equipment to get it on and off 
the boat. 

Profiler buoyancy WET Labs recommends 9 kg (20 lb) net buoyancy on the profiler. 
Excessive buoyancy may drag the anchor, changing the profilers location and possibly 
fouling the lines. Insufficient buoyancy will allow the winch line to drag on the bottom as 
waves pass.  

Ship’s equipment A ship with an A-frame and an open fantail will simplify deployment and 
recovery. 

Experience of deck hands A crew of 3-4 is recommended for deployment and recovery in 
most situations. Your personnel may have suggestions to improve the procedures shown 
here. Please let us know what works for you. We appreciate your feedback. 

Anchor Selection 
The anchor should weigh 35 to 45 kg (80 to 100 lb) in water. An all-chain anchor minimizes 
shock loading and extends the useful life of the winch rope. A deadweight anchor will keep 
the profiler positioned more precisely, but may cause the rope to break if conditions are 
rough. 
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Anchor selection guide 
 Deadweight anchor All-chain anchor 

Wave height < 50 cm Ok Ok 
Wave height > 50 cm Not recommended Recommended 
Positioning Fixed anchor point Stays in a watch circle 
Minimum depth [1] ~30 cm ~3 m 
Deployment/recovery Strenuous Strenuous 

[1] Minimum profiling depth is measured from the seafloor to the bottom of profiler.  

Deadweight anchor recommendations 
Use a single lump of steel. Weight in air should be 45 to 60 kg (100 to 130 lb). (In water, 
steel weighs about 78% of its weight in air.) 
  

 
The winch rope and ground line are 
attached at opposite ends of the anchor to 
prevent tangling during deployment. The 
anchor is a single link of massive chain. 
 

 
This anchor was fabricated from a 
piece of steel plate. An oval ring was 
cut in half and welded at opposite 
ends. Material sources and 
construction details are available 
from WET Labs. 

 
All-chain anchor recommendations  
Use 12 m (40 ft) of 16 mm (5/8”) galvanized steel chain. This will weigh about 6 kg/m (4 
lb/ft) in air. Weight in water will be about 4.7 kg/m (3.1 lb/ft).  

Assuming your profiler is 9 kg buoyant, it will lift 1.9 m of chain off the bottom under static 
conditions. When a wave orbital pulls the profiler up, it will gradually pull additional chain 
from the bottom. As the orbital passes, the excess chain will gently return the profiler to an 
equilibrium position.  

Actual chain weight will vary depending on the grade. Verify chain weight per length with 
your chain supplier. 
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Rigging for Deployment 

 
AMP rigged with chain anchor 

 
AMP rigged with deadweight anchor 
 

Components Rigging Connections 

1. AMP A. Winch rope to chain isolator (chain anchor only) 
2. Winch rope B. Winch rope to primary anchor (deadweight anchor only) 
3. Primary anchor C. Primary anchor to ground line 
4. Ground line D. Ground line to secondary anchor and retrieval line 
5. Secondary anchor E. Retrieval line to surface float 
6. Retrieval line  
7. Surface float  
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Component Details 

1. AMP  This may be any WET Labs Autonomous Moored Profiler. 

2. Winch rope  0.10” 12-strand Spectra. Rope length should be at least twice the water depth. 
In areas with strong currents or winds, rope length should be three times the water depth. 

3. Primary anchor This is the deadweight or chain anchor. 

4. Ground line Choose for durability on the seafloor over the period of deployment. WET 
Labs has used ½ in. 3-strand twisted nylon. This is a tough, strong, and relatively 
inexpensive rope, and it does not float, which reduces the chance of tangling. The line 
should be at least twice the depth of the water to maintain separation between the 
profiler and the retrieval line. Thimbles are spliced in each end for strength and 
durability.  

 

Primary and secondary anchor setup. Deadweight anchor shown. 

5. Secondary anchor   Bruce and Danforth type anchors, 10–22 kg (22–50 lbs.), have been 
used with good results. Bottom conditions, personal preference and experience will 
guide your choice. A 2 m (6-ft.) length of chain will help keep the ropes separated from 
the anchor. The secondary anchor is intended to dig into the bottom and hold the 
primary anchor, via the ground line, if the profiler causes the primary anchor to move. 
Since the ground line pulls the secondary anchor horizontally, a small hook-type 
secondary anchor is sufficient. 
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6. Retrieval line  Use a floating line so the surface float doesn’t have to support it. Make 
the length at least 1.4 times the depth of the water to allow for currents. Splice thimbles 
in each end for strength and durability. WET Labs prefers 3/8-in. Amsteel. It is very 
strong, its small diameter reduces drag, it handles easily, and it is neutrally buoyant. We 
have also used 7/16” Polysteel brand floating crab line, but found it harder to manage on 
deck due to its stiffness. Amsteel and similar Dyneema or Spectra fiber ropes may 
exceed the A-frame load limit on some vessels. Consult your ship’s operations manual 
before selecting rope.   

7. Surface float  Choose a durable float, and consider adding a second one as a backup. 
WET Labs has used a pair of 10-in. trawl floats. A short section of line between the 
floats provides a good target for a boat hook or a grapnel. A thimble in the end of the 
line provides secure shackling to the retrieval line. 

Rigging Connection Details 

A. Winch rope to chain isolator   

A small trawl float and a short length of durable rope 
separate the winch rope from the anchor chain. The trawl 
float helps to keep the winch rope off the bottom when the 
profiler is pushed down by a wave orbital. 

 
 

B. Winch rope to primary anchor  Make a Brummel splice on your winch rope to maximize 
the strength of the termination. A bowline knot will work in some situations, but will 
reduce the rope’s strength by half. A Brummel splice will preserve almost 100% of the 
rope’s strength. Brummel splice instructions are included in Appendix A, courtesy of 
Cortland Cable, our rope supplier. 
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The loop in the Brummel 
splice should be about 3” (7.5 
cm) long. 

 
 
Wrap the splice over on 
itself so it forms a spiral 
around the bolt. The 
loop should not cross 
over itself.  
 
Make sure your shackle 
bolt does not have any 
rough or sharp edges 
that could cut into the 
rope.  

 
 
Install a shackle on your anchor with the 
rope wrapped around the bolt as shown 
above.  

Use a large shackle to maximize the bend 
radius of the rope, thus maximizing its 
strength. A 7/16” shackle will fit 5/8” 
chain, as shown here, and has proven to 
work with the winch rope.   

 

Install the nut and wrap the legs of the 
cotter pin around the bolt. 

 



 

7/31/2012 AMP Rigging and Deployment (Rev. 1) 7 of 17 

Wrap the shackle bolt with electrical tape 
to keep the rope from moving and chafing 
on the bolt.  

Wrap the cotter pin so the rope can’t catch 
on it.  

 

 

C. Primary anchor to ground line  Use a 3/8-in. safety shackle to connect the ground line to 
the anchor. Note that safety shackles have a bolt with a nut, which is “safetied” by a 
cotter pin through a hole in the end of the bolt. The standard zinc-plated cotter pins may 
be replaced with stainless cotter pins for extended deployments.  

WET Labs’ anchor has a short section of chain looped through it and shackled to a 
master link. As noted above, it’s critical to have some separation between the winch 
rope termination and the ground line (Figure 2). 

D. Ground line to secondary anchor and retrieval line 

Use a ½-in. master link (sling 
link) as a junction. The ground 
line, retrieval line, and anchor 
(on a 6 ft. [2 m] chain) shackle 
separately to the master link. 
The anchor can be removed 
during recovery and the line 
can continue wrapping onto a 
winch drum. 

 

 
You may wish to use a swivel or a swivel shackle (as shown 
here) on one or more of these connections. Movement of the 
floats may cause twisting of the retrieval line junction and 
result in hockling of the twisted nylon ground line. 
Therefore, it may be sufficient to install a swivel on the 
retrieval line.  
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Retrieval line connection 
showing hockling in the 
ground line. This may have 
been prevented with a swivel.  

 

 
Top to bottom: Chain for secondary anchor, tape measure, 
ground line, retrieval line. 

 
E. Retrieval line to surface float  Shackle these together. 
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Deployment  

The following process has been used successfully on 55- and 184-ft. research vessels. AMPs 
have also been deployed and recovered from a Zodiac-type boat, though the process differed 
somewhat. The key is to deploy the gear quickly enough to minimize opportunities for the lines 
to become tangled. 
 
1. Attach the floats to one end of the retrieval line. Flake this line into a pile, starting with 

the floats.  
 
2. Attach the bottom end of the retrieval line to the ground line and the secondary anchor at 

a master link.  
 
3. Set the secondary anchor next to the retrieval line, and flake the ground line into a 

second pile. Connect the end of the ground line to the primary anchor.  
 
4. Set the primary anchor at the stern. Tie the profiler to the primary anchor. 
 
5. Attach the profiler to an overhead lifting device. This can be done with a quick-release 

(pelican or brailing) hook, a simple hook, a loop of rope, or some combination of the 
above. (A brailing hook is shown in the two photos below.) Spool out 2–3 m of rope 
from the profiler winch. Verify the profiler is ready to deploy. 

 

6. Lift the profiler over the water. Lower the 
primary anchor over the stern, taking care not 
to allow the winch rope to support all of the 
anchor’s weight. Establish a small amount of 
forward speed (1/2 knot is sufficient). 
 
Hold the release line while lowering the 
profiler. 
 
Tend the winch rope so it does not abrade on 
the deck or transom during this process. 
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7. Lower the profiler into the water and 
release it as soon as it is floating.  

 
 

 
Profiler is about to be released by pulling 
sharply on the white rope.  

 

8. Immediately begin lowering the 
primary anchor.  

 
 

9. Let the ground line out at 1–2 m/sec. The 
profiler will trail behind the anchor, which 
trails behind the ground line. 

Maintain forward boat speed to keep 
the ground line from tangling with the 
winch rope.  
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10. Mark the profiler’s deployment location with 
a GPS waypoint when the primary anchor 
reaches the bottom.  
 
Pay out the ground line maintaining 
moderate tension. You may increase boat 
speed at this point, but do not drag the 
primary anchor. 

 

  
 

11. Maintain moderate tension on the retrieval 
line after the secondary anchor goes over. 
This will ensure the ground line continues to 
lay straight until the secondary anchor 
reaches the bottom. 

 

 
 

12. Continue driving forward as you pay out 
the remaining retrieval line.  

 
 

13. When you reach the end of the retrieval 
line, toss the floats overboard. 
Continued tension on the retrieval line 
may drag the primary anchor, which 
would be undesirable.  
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Retrieval 

Before its final descent, the profiler should be programmed to stop 3–4 m above the bottom. 
Prepare a mooring hook with a lifting line and set it on a pole so you can clip onto the profiler 
when it surfaces. You may wish to have a second mooring hook rigged as a tag line.  

The deck hands and captain should have clear communications to keep the gear out of the 
propeller and to prevent dragging equipment on the bottom.  

1. Drive alongside the floats and snag them with a boat hook or grapnel. Attach the 
retrieval line to a winch. This can be a trawl winch, capstan, or gypsy. The ropes can be 
routed through a block or over the transom, depending on how the boat is outfitted. 

 

2. Remove the floats. Begin reeling in the 
retrieval line. If the boat can be reversed 
toward the line as the line is drawn on board, 
there will be less tendency to drag the 
primary anchor and the profiler. This will 
protect the profiler. 

 
 

3. Remove the secondary anchor from the master link when it comes aboard. Continue 
winding up the line, allowing the boat to slowly drift toward the primary anchor. 

4. Use a little reverse thrust if necessary to keep 
the ground line at a steep angle.  
 
If the ground line is pulled too quickly, or if 
the boat is not allowed to move toward the 
primary anchor, the angle of the ground line 
will flatten out, and you will drag the 
primary anchor and profiler.  
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5. When the primary anchor has lifted from 
the bottom, begin driving the boat forward 
very slowly. This will keep the ground 
line away from the propeller and will 
prevent the winch line from getting 
tangled with the ground line.  

 
 
6. When the primary anchor and profiler have reached the surface, cleat off the ground 

line. Leave the anchor in the water. 
 
7. Use a mooring hook to clip a lifting line onto the profiler and, if necessary, a tag line to 

stabilize it. A large mooring hook can clip over one of the profiler’s frame tubes, which 
can be used for lifting. The photos below show a mooring hook attaching to a loop of 
rope, to illustrate how a mooring hook operates.  

 

 
Mooring hook carabineer cocked  

onto target rope. 

 
Mooring hook carabineer clipped  

onto target rope. 
 

CAUTION: Notify deckhands that there are exposed optical instrument faces on the top of 
the profiler. Avoid striking the profiler with the mooring hook. 

 
8. When the profiler is safely aboard, bring the primary anchor aboard. Secure the AMP. 
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Supplies and Sources 
 
Item qty Source P/N 

100 lb steel deadweight anchor 1 Local welding shop  

5/8” galvanized steel chain 12 m Local marine supply  

1/2" sling link 2 McMaster.com 3119T3 

3/8" safety shackle 6 McMaster.com 3555T48 

1/2" 3-strand nylon rope  Local marine supply  

1/2" thimbles 3 Local marine supply  

3/8" Amsteel rope (note 1)  Local marine supply  

3/8" thimbles 2 Local marine supply  

1/4" chain 2 m Local marine supply  

20 lb hook-type anchor 1 Local marine supply  

floats 2 Local marine supply  

lifting hook 1 McMaster.com 35315T25 

mooring hook 2 Wichard 92328 

boat hook 2 Local marine supply  

 
Note 1: Amsteel is a Samson brand of rope made from Dyneema fibers. Competing brands 
of Dyneema or Spectra ropes may be available in your area.  
 
WET Labs can supply any or all of the above items. WET Labs can cut and splice ropes to 
your length requirements. Some of the items, such as anchors or chain, may be less 
expensive to purchase locally. Research vessels may have gear availablefor deployment and 
recovery operations. 
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Appendix A: Brummel splice instructions 
Used with permission of Cortland Cable.  
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Revision History 

Revision Date Revision description Originator 
1 7/31/2012 Add illustrations to Retrieval section A.R. Derr 

2 3/26/2015 Add New Cover T. Yeadon
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