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CHAPTER ONE
Canyoneering Basics

Canyons, Canyoning, and Canyoneering

A canyon can be defined as a deep, narrow valley or chasm with steep sides or cliff walls that have been cut into the earth by moving water. Descent or ascent of a canyon may require hiking, scrambling, jumping, sliding, rappelling, and swimming.

In North America there is often a vague distinction between the terms “canyoning” and “canyoneering.” Canyoning generally refers to descents that require swimming in current and rappelling down waterfalls. Canyoneering often refers to descending dry canyons or those without moving water. More often than not, though, the terms are used interchangeably, with canyoning being the favored term in English-speaking countries outside the United States. It is also known by other names: “kloofing” (South Africa), gorging, river trekking, cañonismo (Mexico), and barranquismo (Spain).


Canyon Ratings



	Technical Ratings



	Nontechnical
	Class 1
	Hiking; no ropework



	 
	Class 2
	Basic canyoneering; scrambling; a rope may be used for easy climbing, handlines, and belays



	Technical
	Class 3
	Intermediate canyoneering; rappelling; the canyon is not reversible without fixing ropes



	 
	Class 4
	Advanced canyoneering; multipitch rappels; deviations and rebelays; exposed climbing; advanced ropework and problem solving



	Water Ratings



	Dry
	Class A
	Dry or wading but no swimming



	Wet
	Class B
	Swimming in still or near-still water; wet disconnects (disconnecting from a rappel device while above or in the water); no or very minor current



	 
	Class C
	Canyoneering in current and waterfalls



	Duration



	One Day
	Grade I
	A couple hours



	 
	Grade II
	Half a day



	 
	Grade III
	Most of a day



	 
	Grade IV
	All of a long day



	Overnight
	Grade V
	All day and overnight



	 
	Grade VI
	Multiple days and nights



	Risk



	 
	R
	More risk than average



	 
	X
	Extreme risk; experts only
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A topographic rendition of a series of canyons on East Maui. Where topographic contour lines are close together, the slope is steep. Where the lines are farther apart, slopes are gentler and may represent good possibilities for exits and entrances. Merging lines indicate a vertical drop-off or overhanging undercut. Where lines along both sides of a streambed run closely parallel, a narrows or slot may be found. Blue lines and shapes are waterways, ponds, or lakes. Solid blues may run all year, while dotted lines may represent streams that dry out after the rainy or melt season. Green is vegetation. Red and black are man-made features, such as houses and roads. Gridlines show the four directions (N, S, E, W) and are used to plot latitude and longitude or location based on other geographical systems.

IMAGE COURTESY USGS

Reading Canyons on Maps

Canyons are easily distinguished on both topographic and satellite maps. The combination of satellite and topographic information can answer all sorts of questions about a canyon prior to the trip: size and shape of the drainage, distances, depths, possible exits and entrances, road access, locations of major drops … an infinite fountain of information. Satellite data is more frequently updated than standard topo maps and may show new roads, trails, and development not seen on the topo.
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The same information from a different perspective: a satellite image. Some easily accessed, free websites provide both topographic and satellite imagery (e.g., wunderground.com); others focus on specialized close-ups, GIS layering, and 3-D imaging (e.g., Google Earth).

COURTESY OF WUNDERGROUND.COM; GOOGLE AND THE GOOGLE LOGO ARE REGISTERED TRADEMARKS OF GOOGLE INC., USED WITH PERMISSION

Gear

The equipment used by canyoneers is very similar or equivalent to climbing and caving gear and can usually be found at larger climbing stores and commercial websites. Because of the gear similarities, the costs will be about the same. Just how much you spend will depend on how serious you are about the sport and how widely you diversify. If you limit yourself to descents of 1A and 2A canyons, you can get away with old clothes and a pair of cheap athletic shoes. As you get into longer, more technical canyons, your investment will increase significantly. In big technical canyons, cheap gear doesn’t hold up well, so plan on spending several hundreds of dollars to become properly equipped, and hundreds more if you plan to explore cold Class B and C canyons.

While the hardware used in canyoneering is nearly identical to climbing gear, some of the preferences in rope and cord are different. Climbing ropes are dynamic, which means they stretch significantly to absorb some of the forces generated when lead climbers fall from well above their last piece of protection. Canyoneers, on the other hand, rarely use their ropes for anything but rappelling and ascending (“jugging”). The rope and canyoneer are suspended from an anchor. Stretchiness and the resulting bounce are sometimes dangerous and uncomfortable disadvantages of dynamic rope. The “static” ropes used by canyoneers have extremely low stretch. This is all explained in more detail later.

Helmets

In canyons, travelers are constantly at risk of hitting their head, or of getting hit by a rock or other falling objects. It’s just plain stupid to canyoneer without a helmet.

A helmet should be:

• Snug but comfortable. Unsnap the chin strap and shake your head. If it stays put and doesn’t swish around, the helmet fits.

• Adjustable. Most of today’s helmets have a dial or wheel in the back that quickly adjusts the circumference of the helmet harness.
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Modern CE/UIAA-approved helmets. Two types of headband adjustment are visible—wheeled and push-buckle.

• Lightweight. Anything that weighs over one pound is going to feel cumbersome and make the neck sore.

• Ergonomically designed. The helmet should not restrict peripheral vision nor prevent the head from tipping back to look up. It should not have a brim.

• Well ventilated. Helmets with a foam suspension are not as well ventilated as those with a webbing/strap suspension. Most popular helmets are hybrids, combining foam and webbing.

• Brightly colored. Green, blue, gray, and brown helmets become nearly invisible in water and are difficult for rescuers to spot from the air. For Class B and C canyons, choose white, yellow, orange, or red.

• UIAA and/or CE approved.

Prudent canyoneers will buy their helmets from stores that specialize in climbing or canyoneering.

CE? UIAA? ASTM? NFPA?

By now you may be wondering what all these acronyms mean. The UIAA (Union International des Associations d’Alpisme) was founded in 1932 by representatives of eighteen countries meeting in Chamonix, France. Part of its mission was to establish international standards for mountaineering gear, and thus it began certifying ropes and hardware that passed specific tests. Today another organization, the Committee for European Normalization (CE), coordinates gear standards that are widely accepted throughout Europe and many other parts of the world. In the United States there is no widely accepted certifying body, so climbers and canyoneers still look for gear that is either CE or UIAA certified (look for the logo) or that meets CE or UIAA certification standards. The ASTM (American Society for Testing and Materials) and NFPA (National Fire Protection Association) have tried to impose standards on some climbing and canyoneering-related equipment, but those specs only apply to public service professionals and paraprofessionals.

Links
 
Links, including carabiners, quicklinks (“rapides”), and descending rings, are used as all-purpose connectors.

Carabiners are oval-, D-, or pear-shaped links made with spring-loaded gates. They’re usually made of aluminum, sometimes anodized for better corrosion resistance, or steel. Locking carabiners have a threaded (“screwgate”) or spring-loaded sleeve that prevents the gate from opening. An HMS carabiner is a large pear-shaped locking carabiner with a wide gate, designed to accommodate a Munter hitch. Carabiners can support several tons, and their load limits, the SWL or WLL (a weight limit called the standard working load or working load limit), are noted in numbers and simple diagrams on the spine of the carabiner. These numbers are often given in kN, or kilonewtons. By the simplest definition, a kilonewton is equivalent to 225 pounds.

Quicklinks, or rapides (pronounced rapeeds), are small, galvanized or stainless steel, oval screw-sleeve links commonly left behind at rappel stations to reduce friction when pulling a rope or to provide a means of blocking a rope for single-rope techniques (explained later). They are cheaper than carabiners. The standard sizes for canyoneering are ⅜- or 5/16-inch (9–10mm or 8mm), but ¼-inch (6mm) can be used with small-diameter ropes. Rapides are usually marked with an SWL or WLL, given in pounds, kilograms, or kilonewtons. Contrary to common belief, the maillon rapide stamp on a quicklink is not necessarily an assurance of quality and strength. In fact, maillon rapide is simply French for “quicklink.” In Spanish the term is eslabón rápido. Some French-made links are CE-certified (stamped CE or sometimes PPE) and appropriately pricey, but any WL-stamped quicklink from a reputable hardware store will suffice. If the working load is not marked on the rapide, don’t buy it.
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Carabiners, clockwise from twelve o’clock: HMS locking, D-locking, oval locking, D-nonlocking, sport Ds. Center: rapides and a descending ring.
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Impressed rapide load limit information.

So, galvanized or stainless? First, let’s bust a myth: New stainless and galvanized are equally strong. The real difference is the corrosion-resistant coating. Galvanized steel is protected with a thin zinc oxide layer that wears or scratches off easily and exposes the link to rust and corrosion (especially in marine and wet environments). Stainless has a regenerating chrome oxide layer that continues to protect against corrosion after scratches and wear. Stainless is more expensive than galvanized, but the screwgates will work longer and corrosion will be minimal. It makes sense to leave stainless rapides at fixed anchor stations. Nobody enjoys fighting, mistrusting, or hauling out old rusty rapides.

Rappel rings are made of aluminum or steel. A rope is easier and less worrisome to pull through a ring than a rapide, but without a gate the ring is far less versatile.

Descenders, or rappel devices, apply friction to the rope for controlling rappels. Most rappel devices are also used as belay devices. In spite of changes and new designs, descenders still come in two major types: figure eights and slotted plates. Figure eights were the standard for years and can be used in many configurations to vary friction, but plate devices, also known as “tubes,” are now more popular among American canyoneers. Tubes such as the ATC, SBG, and Shuttle have tapered grooves, and plates or eights with special hooks, like the Pirana and ATC, allow application of just the right friction during the rappel. A number of devices currently on the market combine the characteristics of both types. At the time the current edition of this book was completed, the Black Diamond ATC, the Petzl Pirana, and the Munter hitch were very popular among American canyoneers. Refer to Chapter 4 for more information on using rappel devices.
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Descenders (rappel devices), left to right, top to bottom: Munter hitch, Petzl Grigri, Rock Exotica Totem in plate mode, Black Diamond ATC, Black Diamond Guide ATC, Singing Rock Shuttle, Kong Hydrobot, Black Diamond Super 8, Petzl Pirana, Sterling ATS, Rock Exotica Totem in eight-mode.

Rope and Cord

Rope technology has grown in huge strides since the grossly dynamic “goldline” laid ropes that climbers used fifty years ago.

The qualities in a good canyoneering rope are no or low stretch (static or nearly so) to minimize bouncing and stretching on rappels, easy handling, low twist, abrasion and cut resistance, and perhaps some water resistance. Climbing ropes are dynamic—stretchy—but otherwise handle well and are still used by some canyoneers who don’t mind the bounce.
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Ascenders are “rope-grabbing” devices used to ascend ropes, as ratchets in a haul system, or for mobile security along fixed ropes. Left, top to bottom, are examples of hitches that can be used as ascenders: autoblock hitch, French braid, Prusik. On the right are mechanical ascending devices.

Relatively inexpensive canyoneering ropes are generally made from a nylon and polyester combination. Polyester stretches less and tends to soak up less water than nylon. More expensive ropes are made from high-tensile-strength materials such as Dyneema, Spectra, and Technora in various combinations, with or without polyester or nylon. All of these ropes are static or semi-static kernmantle ropes: no- or low-stretch ropes made with a protective sheath (the mantle) covering a thick core (the kern).

Almost every major recreational rope manufacturer now has a line of canyoneering ropes. Sticker price is often an issue, but the concept of getting what you pay for is very true for ropes.

Most canyoneers use 9 to 9.6mm ropes in 60-meter or 200-foot lengths. Thicker diameters (10–11mm) create more friction, thus better control on rappel, and are easier to rig, whereas narrower diameters (8mm and sometime thinner) offer the enormous advantage of less weight and bulk. A 100-meter length of 8mm rope weighs and packs about the same as 60 meters of 9.2mm. For this reason, many experienced canyoneers choose narrow-diameter ropes made with sheaths or cores of high-tensile-strength fibers (e.g., Dyneema or Technora), which are actually far stronger and more abrasion resistant than equivalent diameters of polyester or nylon. An 8mm rope of high-tensile fiber mix essentially has the same strength as 9.6mm nylon or polyester canyon rope. A few hard-core canyoneers prefer 7 or even 6mm versions of these expensive ropes, used in conjunction with specialized, easily adjusted rappel devices such as the Pirana, ATS, or Hydrobot. Before purchasing ropes, read about them in catalogs or online to learn the specific construction and intended uses of the rope.

The thread count of the mantle weave gives some indication of the abrasion resistance of the rope. Sixteen-count mantles are thick and provide more protection for the core, whereas 24- and 32-count mantles are thinner but allow thicker cores. Note that a tight mantle weave minimizes water absorption.

The term cord refers to narrow-diameter rope that is not used as primary safety rope. Accessory cord has a thinner, less abrasion-resistant sheath. Five to 7mm cord is usually used for Prusiks or other friction knots, and 6 to 8mm for cordelettes (a 20-foot piece of cord that’s a standard piece of emergency gear carried by many climbers and canyoneers). Cord less than 7mm is often used as a pull-line to retrieve the primary rope.
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Factors in choosing a rope will include weight, bulk, diameter, dynamics, construction, material, length of the intended rappels, and canyon conditions.

Follow these rules for rope use and care:

• Don’t step on ropes.

• Hang ropes to dry after use.

• Clean a rope when it gets dirty or gritty by hosing it down, then hang it to dry.

• Inspect ropes often for “core shots,” where the sheath has been penetrated and the core is exposed to view.

• Keep ropes away from battery acid, grease, and chemicals. Mark the middle of a rope with phenol-free markers or tape made for that purpose, not with “magic markers.”

• Don’t allow a rope to scrape sideways along an edge when loaded.

• Use a contingency anchor or releasable hitch to adjust points of abrasion.

• When you first use your new rope, it will seem stiff, kinky, and slippery. After a couple of rappels, the sheath will “fuzz-up” and handle better.
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Core shot due to abrasion from a sideways pull along an edge.

Webbing

Webbing for canyoneering is made from nylon or high-tensile fiber and nylon mixtures. Only climbing-spec webbing or runners (manufactured specifically for rope sports to meet certain standards) should be used, so buy webbing from a climbing store. One-inch tubular nylon webbing is the size most commonly used by canyoneers and climbers for rigging anchors and anchor systems or for improvising harnesses or etriers (webbing ladders). “Supertapes” of ¼ to ¾ inch (7–16mm) are also popular, but generally only for sewn slings.

Sling is a term often applied generically to webbing, but more specifically slings are multiuse lengths of webbing tied or pre-sewn into a loop. To “sling” something means to place a sling on or around it to support or hoist a load. Popular lengths of webbing for slings (also known as runners) are 5 to 6 feet, pre-sewn or tied in a loop using a water knot. Most canyoneers carry several hung across their torso and one or more longer lengths stored in their packs to rig anchor systems.

Omnisling is an unusual webbing made with 2-inch-long slots separated by 1 inch of solid webbing, giving a rigging point every 3 inches. The webbing itself has a tensile strength of 10,000 pounds, making it two and a half times as strong as 1-inch tubular climbing webbing. Each slot is good for 5,000 pounds. Long Omnis can be used for rigging anchor systems and improvised harnesses. Short lengths can be used to make inexpensive cowstails and even quickdraws. Some vendors sell Omni in precut lengths with the cut ends bar-tacked (densely sewn). Any Omni cut from bulk lengths should have the ends melted to prevent fraying, and the ends must be heavily sewn or bar-tacked to prevent the weave from working loose. Do not clip into the end slots.
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Webbing, left to right: a 9/16-inch flat sewn etrier (red), 11/16 runners of sewn tubular (red, yellow, purple), 1-inch tubular (green), ½-inch high-tensile flat (4 runners), and a daisy chain of 11/16 sewn tubular (yellow).

Webbing or cord in waterways (i.e., canyons) is quickly damaged by a combination of sand abrasion, repeated wetting and drying, and UV light. If you must use an existing anchor, always replace old webbing or cord rigged to it by previous parties.

Harnesses

The function of a harness is to securely attach your body to a canyoneering or climbing rope. Here’s what to look for in a harness:

• A good, comfortable fit. Try hanging in it before you buy it, and compare it with other harnesses.

• Durability. Look for hefty webbing and heavy bar-tack sewing (a thick zigzag reinforcing stitch) on critical seams

• Light weight and compactibility.

• Full adjustability. Waist and leg loops should be easily adjustable. Make sure there’s plenty of extra strap after snugging up the buckles. The harness must fit over a wet suit or additional clothing.

• Reinforced gear loops on each side of the waist.

• Horizontally configured single-attachment (tie-in) point. This should be double webbing, a mix of nylon and high-tensile-strength fiber, or a steel ring. The vertically configured belay loops on most climbing harnesses tend to twist the rappel devices 90 degrees to their preferred angle of use, making rope-handling slightly more awkward.

Harnesses made for canyoneering tend to be a little pricey because most of them come with an integrated “butt-boat” that protects the seat of the pants or wet suit. While the added protection is nice, most American canyoneers prefer to go without the butt-boat, so any reputable climbing or canyoning harness that’s fully adjustable and meets most of the specs listed here is going to work just fine. If you already have a harness and want a butt-boat, several companies make and sell them separately.

Note that the tie-in or clip-in loop or ring is considered the strongest part of the harness, and manufacturers recommend clipping a rappel device or tying a belay rope directly into this loop rather than clipping a carabiner into the waist or crotch loops for that purpose. Some canyoneers with harnesses having vertically configured tie-ins ignore that advice and modify the tie-in point so it can function in horizontal mode by adding a 9–10mm rapide or a small locking carabiner and clipping their descender carabiner into it. Caution must be taken with this arrangement because it can result in cross-loading and leveraging that can apply extreme forces to the carabiner. Never just tie or clip into only the waist loop. If the harness has no ring or belay loop that integrates with the crotch loop, clip or tie into both the waist loop and the crotch loop.

It makes good sense to permanently assign a large pear-shaped or HMS carabiner to the tie-in point of the harness. Hang the rappel device from it, and there it should stay. Many canyoneers find it much easier to rig to or release devices from a carabiner that is in the “big-end-out, gate-up” position.

Cowstails

Cowstails are safety lanyards attached to a harness and used for quick attachments to anchors and fixed lines. A simple cowstail is a runner girth-hitched to the tie-in point of the harness. A set of cowstails can be fashioned from a couple of runners. The middle of a 4- to 5-foot Omnisling can be clipped to an extra carabiner at the tie-in point to make a set of adjustable cowstails. Commercial cowstails (e.g., Petzl Spylergica and the Kong Lanyard) are also popular.
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Left: Edelweiss Triton+ Active, with a cowstail runner girth-hitched to the steel tie-in point. Right: Singing Rock Canyon XP, with an Omnisling cowstail.
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Left: Petzl Canyon, with the Petzl Spelegyca lanyard added as cowstails. Right: Singing Rock Sit, with an Imlay Clipster cowstail.
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Improvising a harness from climber’s webbing (left) and Omnisling (right).

A daisy chain is webbing sewn as a series of small offset loops, and like the Omnisling can be used to improvise a set of cowstails. Daisies are available in climbing stores. Right-handers will normally clip their cowstail onto the harness loop to the left of the rappel device, left-handers to the right.

Packs

A good canyoneering pack is streamlined and drains water quickly. Bulky packs perform horribly in tight slots. Packs that don’t drain will become and remain heavy and cumbersome. Streamlining, drainage, comfort, capacity, and function are the most important factors in canyon pack performance.

Here’s what to look for:

• Narrow or adjustable profile. Unfortunately narrowing the profile of a full pack requires compression straps, which can be a snag problem.

• Good balance when full.

• Durable material and construction. A pack should be made of heavy-duty nylon, impregnated nylon, or other durable synthetic such as vinyl. Good stitching and reinforcement are far more important than coatings and welded seams for waterproofness. In fact, waterproof material in either backpacks or shoes is barely a consideration because it’s already assumed water will get in the bag, so canyoneering packs (as well as canyoneering shoes) are made to fill and drain rapidly.

• Mesh side panels to allow rapid drainage and ventilation for quicker drying.

• A grommeted or perforated reinforced bottom to allow water to drain quickly. The more grommets or holes, the faster the pack will drain. A few grommets on the lower sides of the pack will assist with drainage if the bottom grommets are blocked by the pack contents. With a half-dozen grommets, it’s quite possible to turn an inexpensive backpack into an acceptable canyoneering bag.

• Comfortable, adjustable shoulder strap and hip-belt system. Closed-cell foam padding absorbs less water than other fabrics. Some so-called canyoneering packs are little more than a tubular dry bag with a simple drainage system and shoulder straps. Such bags can ride uncomfortably and unbalanced when fully packed. Try out the fit and handling of a pack before making the purchase.

• Few or no external pockets and few external straps. Pockets collect water and straps can snag on trees and rocks.

• Adequate capacity. For most day trips, 2,000 to 2,500 cubic inches (30 to 40 liters) is enough. For overnighting, 2,500 to 3,000 cubic inches (40 to 50 liters) should be adequate. Some bags feature removable top-pocket compartments. These are great for rapid addition or subtraction of 300 or so cubic inches of capacity, making the pack far more versatile. Unfortunately a removable compartment means additional straps or vulnerable zippers.

When packing, keep heavy items (wet ropes, etc.) as close as possible to the spine and centered in the bag. Heavy items packed too low in the bag will cause you to bend over to compensate. Too high and the load will tip, throwing you off balance. Also, pack symmetrically (equal weight on both sides). Wet, slimy boulder hopping with a high tippy load can be a nightmare.

A lot of canyoneers line their packs. Lining a pack with a garbage bag is likely to be a waste of time. On the other hand, lining it with a thin closed-cell pad can seriously eliminate a lot of the wear and tear that happens to bags in a canyon. Although this increases the bulk of the bag, in a long, tight slot canyon it will save your pack from destruction and has the added advantage of additional flotation.
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Canyoneering packs and containers, left to right: Imlay Canyon Keg, a basic dry bag (blue), Imlay Leprechaun pack, Edelweiss Canyon pack, Petzl Artuby pack, Imlay Kolob pack.

Clothing

The two things we want from our clothing are freedom of movement and protection from abrasions, bugs, and the elements. Canyoneering is considerably more damaging to both skin and clothing than other backcountry activities. It’s not a fashion show, and any pair of pants would be lucky to survive a long slot canyon. In dry canyons it makes sense to wear cheap discount clothing, and leave the expensive cotton Gramiccis in the closet.

Dress for agility. Binding or awkwardly bulky clothes can sap a canyoneer’s strength. Tight pants abrade to bits almost instantly.

Layering isn’t just for cold weather. It’s often used in narrow slots to protect wet suits or to ensure that the butt cheeks aren’t eventually exposed due to the constant abrasion. Typically in summer, for instance, a canyoneer might wear three summer layers: underwear, swimsuit, and long shorts.

We won’t discuss materials here except to say that some are more suited than others for technical slots. Heavy cottons and fleeces work great in chimneys in the dry slots, but will soak up water like a sponge in wet canyons.

Bodywear

Clothing for canyoneering environments can get very complicated, but there are some essential rules of thumb that make it easier. The following charts should help.

Shoes

The best shoes for canyoneering are those designed specifically for canyoneering. Unfortunately the market is still small enough that prototypes have to be exceptional to make it to the shelf. As of this writing, the La Sportiva Exum River has been discontinued. The equally popular 5.10 Canyoneer is now probably the most favored shoe among American canyoneers. These two shoes have significantly different designs, but both have sticky climbing rubber for the sole, an important feature for the serious canyoneer. Both set the standard for canyon shoes in America. The 5.10 SAR is a recent beefed-up version of the Canyoneer, with a more secure fit. It and the NRS high-top Storm Boot Neoprene have gained some popularity among canyoneers. In the spring of 2012, the Adidas Hydro Pro became available on American markets, but as of this writing is still not well-known.

Why sticky climbing rubber? It grips better than harder rubbers on dry or clean wet rock. Even so, there are many hard-rubber shoes that work just fine for canyoneering.
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Studded felt shoes with neoprene uppers, such as the Gumi Tabi, have excellent stable fit and absolutely superior grip on smooth, slime-covered, wet rock.


Clothing For Dry Canyon Environments (Class A–B)



	Hot
	Moderate
	Cold



	Shorts and tank tops: more freedom and agility, great ventilation, but more sun exposure.
	Mix and match, and be prepared for either extreme.
	Layering: dress in a number of lightweight layers instead of a single heavy layer.



	Trousers and long-sleeve shirts: fewer cuts and abrasions, fewer insect bites, less sunburn.
	Many canyoneers wear tights or long johns under a pair of shorts, and a long john top beneath a tank top or T-shirt.
	Wear an inner layer (long johns) made of a material like polypro or Capilene that wicks sweat from your skin and transfers it to other layers.



	Loose fitting is better than tight. Loose provides a layer of insulating air and prevents immediate evaporation of sweat so the body does not dehydrate so quickly.
	 
	When the inner layer and pants/shirt are not warm enough, wear a lightweight, non-bulky, breathable layer or two of insulation (e.g., fleece jacket or pants).



	Thin, large-weave natural fibers (cotton) are more breathable than tight weaves or synthetics.
	 
	In case of wet weather or wind, carry a lightweight vented or breathable rain shell or soft shell (top and bottom). These should be loose and allow full range of motion.



	Light colors reflect light (and heat); dark colors are hotter in the sun.
	 
	Neoprene socks are warm and don’t soak up as much water as wool or bulky synthetics. They also cushion the shoe and keep sand away from the foot.



	Headgear shields the head from sun and bugs. A very thin, large-weave white cotton scarf keeps sun off the face and neck and absorbs sweat.
	 
	 



	Be a “swamp cooler”: Soak your clothes and headgear in pothole or stream water and let the breeze cool you down.
	 
	 



	A very lightweight sock keeps the feet cool.
	 
	 







Clothing For Wet Canyon Environments (Class B–C)



	Hot
	Moderate
	Cold



	Shorts and a tank top if the water is warm, the forecast clear and warm, and you don’t mind the bug bites, cuts, and abrasions.
	A full 3mm wet suit or 5mm Farmer John may suffice, but consider carrying a rain shell just in case.
	Full 5mm wet suit or Farmer John with a 5mm jacket, or a dry suit.



	A 3mm “shortie” should be adequate.
	Cold hands? Try canyoneering gloves, fingerless neoprene gloves, or heavy-duty dishwashing gloves.
	Thicker neoprene booties.



	Protect a wet suit by wearing a pair of shorts over it.
	 
	Neoprene skullcap or windproof microfleece stocking cap worn under the helmet. Or, integrated hood on the wet suit.



	Always carry a rain shell or an emergency parka in case you miscalculated. A 55-gallon garbage bag makes a great emergency shell or bivi bag.
	 
	Ergonomic (pre-curved) neoprene gloves. Reinforced, wet-canyon gloves are available.







American-European Shoe-Size Comparison



	European
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45



	American Men
	4.5
	5
	5.5–6
	6–7
	7–7.5
	8
	8.5–9
	9.5–10
	10.5–11
	11.5–12



	American Women
	5.5–6
	6.5
	7.5
	8.5
	9–9.5
	10–10.5
	11–11.5
	11.5–12
	12–12.5
	13






Don’t trust the size chart or the size printed on the shoe. Always try shoes on before you buy. If you plan to wear a thick neoprene sock, try on the shoe with a thick winter sock or add another half-size (and yes, the Euros come in half-sizes, too).
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Canyoneers prefer a shoe that drains quickly and has a narrow profile and a trimmed sole that will not catch under debris. Top, left to right: the classic 5.10 Canyoneer and the La Sportiva Exum (no longer available). Bottom, the rapid-draining lug-soled Baffin Baja and the Adidas Hydro Pro. The narrow profile and snug fit of shoes like the Exum keep the foot from shifting around. Broader profiles, as with the Baja and the Canyoneer, accommodate wide feet, but also make excellent winter footwear for narrower feet when worn with a thin neoprene sock. As shoe design becomes more complex and specialized, canyoneers can now find shoes designed for their target environments (e.g., desert Southwest, alpine/cold, jungle).
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No rubber-soled shoes work well on smooth, mossy, slime-covered rock. Reef walkers—inexpensive slip-on fishing shoes—and felt-soled hiking shoes work better on slimy rock. Clean felt gives superb grip on wet slippery rock, but once the felt is impregnated with mud, the grip is inferior to sticky rubber.

What to look for in a shoe:

• Sturdy construction.

• A sole that will grip both wet and dry surfaces.

• Good fit. Snug is far better than loose. The heel and toes should not float around in the shoe.

• Comfort when dry or wet.

• Good foot support. Most good shoes have some sort of hardened midsole or plastic plate. Heavier shoes will also have a plastic or metal shank for a more rigid platform. Avoid shoes that are flimsy enough to cause stone bruising and plantar fasciitis.

• Good foot protection. Sandals don’t protect the feet.

• Rapid drainage. A breathable mesh upper helps drainage and speeds drying. Drain holes make some difference, although a drainless neoprene shoe like the Adidas Hydro Pro prevents cold water from circulating through the shoe. Don’t pay more for a Gore-Tex-type construction. It’s unnecessary and expensive, and your feet will get wet anyway.

• An upper of material that doesn’t shrink as it dries. Leathers are notorious for shrinking, but can be combined with other materials to minimize the problem.

• External structure that doesn’t succumb to abrasion immediately. Seams should be well sewn. Cemented seams tend to blow out early.

• A lacing system that allows the boot to be tightened so that the heel and toes don’t float. Avoid hook lacing systems. Metal eyelets seem to survive longer than plastic eyelets or nylon loops. Some canyoneering-specific shoes employ stretchy straps, buckles, or zippers.

• Narrow profile to permit jamming and close-in edging. The welt and sole should be close to the body of the shoe. A sole flared out from the welt, especially at the heel, will catch on cobbles and debris and become an entrapment hazard in wet canyons.

• A toe rand that protects the toes from collisions with rocks. A soft-rubber climber’s rand turns the shoe into an effective crack-jamming shoe.

• Light weight. These are supposed to be shoes, not boots.

Any shoe with these qualities is going to be an acceptable canyoneering shoe.

Shoe size can be confusing. Most climbing and canyoneering shoes are marked in both American and European sizes. The equivalents are not consistent between charts, but the chart on page 16 is relatively accurate.

Wet Gear and Clothing

Wet Suits and Dry Suits

The following chart compares the uses and care of wet and dry suits:


Wet Suits vs. Dry Suits



	 
	Wet Suits
	Dry Suits



	How they work:
	Wet suits trap a thin layer of water between the skin and the neoprene. The body heats this layer for warmth.
	Dry suits are totally waterproof and have gaskets at the neck, ankles, and wrists to seal out water.



	Styles:
	Available in full-body style or just as a top or a bottom. Shorties are cut off above the knees and elbows. Farmer Johns are sleeveless but have full-length legs and are often used with an accessory jacket.
	Available in full-body style, or as just a top (aka dry top) or bottom.



	Which to wear:
	In warmer conditions, a shortie or Farmer John will keep you comfortable without causing overheating. Two mm usually is enough for warm air or warm water (above 60°F). Cooler temperatures require full suits and thicker neoprene. For temperatures below 50°F, 4 to 7mm is recommended. Some canyoneers wear a thin shortie under a 3 or 4mm full wet suit, which allows more options, rather than a full 5 to 7mm wet suit or a dry suit. A simple rain shell can provide additional warmth and protection from wind.
	Wear a full dry suit in coldest conditions, when the water or air may be only a few degrees above freezing. Some canyoneers invest in a dry top and a 3mm Farmer John wet suit, wearing only the wet suit when conditions are mild, and both when temperatures are colder or long swims are likely. Some prefer wearing a thin wet suit beneath the dry suit. For both wet suits and dry suits, a Capilene, polypro, or fleece top and bottom worn underneath will prevent chaffing and add some warmth.



	Proper fit:
	A wet suit should fit as snugly as possible without being overly restrictive. Loose-fitting wet suits allow cold water to flush out the warm layer next to the skin and increase the chances of “cold shock” upon a sudden immersion.
	A dry suit should fit loosely enough to allow warm insulating layers underneath, but not so loose that it becomes difficult to move in the water. Unfortunately, the gaskets around the neck, wrists, and ankles need to be snug, so some discomfort is unavoidable.



	Care:
	Reinforced knees, butt, and elbows help keep the wet suit from wearing out. Wear shorts over the suit to protect it. Even small holes can let cold water in, reducing warmth. Repair holes with Aquaseal or another marine glue. Long exposure to UV light causes neoprene to lose flexibility and crack. Except for short exposures for drying, do not leave your suit in the sun. Rinse out your suit with freshwater as soon as possible. Back at home, soak your suit in warm water in the bathtub or sink. A wet suit shampoo from the local dive shop might be a good idea, or stir a teaspoon of baking soda into the sink water, soak the suit, and rinse again with freshwater. Do not use a washing machine. If laziness prevails, large front-loading washing machines will do less damage than the typical domestic top-loader. Use a toothbrush to scrub sand out of zippers, buttons, and Velcro. Store your suit on a fat clothes hanger.
	Reinforcements on the butt, elbows, and knees are helpful. Even small holes can let cold water in. In between trips, repair holes with Aquaseal or other marine glue. Rinse the suit in freshwater after each use and briefly dry in the sun. Treating the gaskets with a UV protectorant (from the local dive shop) every couple of months will make them less vulnerable to tearing. Torn gaskets are difficult to repair successfully. Consider taking the suit to a dive shop for repairs. Zippers will eventually become difficult to move. Minimize the problem by cleaning debris out of the zipper teeth with a toothbrush and by storing the unfolded suit on a fat clothes hanger.



	 
	A note on peeing in your wet suit: Ninety percent of all canyoneers will tell you they pee in their wet suits or dry suits. The other 10 percent are lying. It’s a fact of life, driven by a physiological process known as cold diuresis (aka immersion diuresis). There’s a lot of controversy about whether or not peeing in a suit causes health issues or damages neoprene, rubber gaskets, or coated nylon. Just in case, rinse the suit in clean freshwater as soon as possible after removing the suit. One sure thing is that old pee makes a wet suit stink, so the rule of thumb is: Pee in your own wet suit or dry suit if you must, but don’t pee in a rental or borrowed suit.
	 



	Pros and cons:
	Pros:

Wet suits are relatively inexpensive.

Cons:

Neoprene is constrictive when it fits properly. The thicker the neoprene, the harder it is for you to move and the more energy it takes to hike and scramble. Some suits are made with a 3mm torso and 2mm shoulders and limbs, which helps a bit. These “3-2” suits are popular with canyoneers.


	Pros:

Dry suits are completely wind- and waterproof.

Cons:

Very expensive. Difficult to maintain gaskets and zippers.
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