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  CHAPTER 1


  Basic Equipment


  Ropes, slings, carabiners, and protection devices are someone’s personal property, but during a climb they are mutually shared by the climbing team. A climber’s personal gear, used only by them, consists of six basic items: shoes, chalk bag, helmet, harness, belay device, and personal tether (as needed).


  Since climbing gear has evolved into specialized equipment, it’s very important to read the manufacturer’s manual and instructions that come with any harness or belay device. Manufacturers have put a lot of work into explaining the best and proper usage of their products, and all of this information is in the manual or written material found with every piece of gear you buy. All manufacturers agree on the need to regularly check your equipment, preferably before and after each use.


  Shoes


  


  Climbing shoes are not a safety issue, but since they are the single most important item of your personal gear, they deserve a few words. There are three basic models, secured to your feet via standard lacing systems or Velcro straps (“hook-and-loop”). The models include neutral, moderate, and aggressive profile shoes.


  Everyone new to outdoor climbing should consider starting with neutral profile shoes. This includes expert gym climbers used to wearing high-performance, reverse-camber (aggressive) shoes. Granted, many gym climbers venture outdoors to only tic short, clip-and-go sport routes, in which case aggressive shoes will do. But anyone interested in multipitch climbing will immediately encounter some crack climbing. Aggressive profile shoes are designed to toe-in on small pockets and footholds on overhanging rock, not for twisting your feet into cracks—the native turf of neutral profile shoes.
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  Selection of climbing shoes from Nomad Ventures Climbing shop in Idyllwild, California


  Neutral profile models feature flat-bottomed outer soles (like sneakers), allowing your feet to lie flat inside the shoes. They are less constricting (boxier), promoting all-day comfort, and remain the go-to shoe for long multipitch routes where some scrambling and hiking are expected. That said, Tommy Caldwell and Kevin Jorgeson made the first free ascent of the Dawn Wall on El Capitan—questionably the hardest long free climb in the world—in neutral profile shoes.


  Chalk Bags


  


  Legendary boulderer John Gill was first (c. 1950s) to use gymnastic chalk for rock climbing. Dry hands, Gill quickly discovered, meant superior grip. By the early 1970s, chalk became an accepted, necessary evil for climbers worldwide.
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  Block chalk can be broken down into powder form once inside the chalk bag.


  Chalk is carried in a small bag attached to a thin waist belt with plastic buckle (common) or a short bit of thin tech cord tied with a square knot (rare) and cinched at the waist. Both allow you to freely move the bag around your waist—crucial for battling up chimneys and body cracks.


  There are two basic models of chalk bags. Sport bags are smaller and typically flat on one side, allowing the back of the bag to lie flush against the small of your back, where it usually rides. Reaching behind to chalk up quickly becomes an instinctual move.
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  Wear your chalk bag on a belt so it can be moved around your waist as needed.


  Cylinder-shaped bags are usually larger, better for multipitch routes where a generous reservoir is preferred. The lip of quality bags is stiffened with an insert wire or a halo of rigid sling that keeps the mouth wide open for ready dipping. A thin skirt (inside the mouth) and stout drawstring closure are required to avoid spillage. Many climbers clip their chalk bag onto gear loops outside their packs to thwart whiteouts. The totally leak-proof chalk bag is a fantasy item.


  Some bags are lined with thin fleece, which holds enough powder for a quick swipe during cruxes. Many feature a zipper pocket for cell phones, keys, and lip balm, and a brush holder, in the form of a small sleeve stitched into the bag, normally housing a soft-bristle toothbrush used for cleaning holds.


  Manufacturers enjoy adding exotic textures and graphic designs to select bags, from Monet prints to faux fox pelts. French designer Louis Vuitton offers their Chalk Nano Bag, an “elegant high quality refined adult brand,” for $1,575. Plebian bags run $25 to $35.


  Chalk comes in various block and powder forms. A recent innovation is alcohol-based liquid chalk, which is applied wet to the hands and dries white, which may have the added benefit of acting as a hand sanitizer. There is also discussion about the anti-viral properties of regular chalk, which purportedly kills the coronavirus by leaching out the moisture. Makes sense, though it likely will take some years before anything is known for sure.


  Helmets


  


  Back in climbing’s formative years (late 1950s through mid-1970s), very few climbers wore helmets, then considered “not cool,” to say nothing of being unwieldly to wear, fashioned as they were from fiberglass and other stiff composites. Nowadays perhaps 80 percent of active climbers wear helmets, particularly in trad climbing areas where some rockfall is likely. Borrowing from the foam cores used in bike helmets, the modern climbing helmet—like the modern harness—is so lightweight and form fitting that one move off the deck and you’ll forget you’re wearing one.
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  Helmet selection from Nomad Ventures climbing shop, Joshua Tree, California


  Even in seemingly benign single-pitch toprope milieus, hazards do exist, especially if there’s loose rock atop the cliff and climbers are rigging anchors and setting ropes. Rocks and debris are easily dislodged by careless feet and ropes being pulled around. When teaching groups, most guides establish a mandatory helmet zone at the base of the cliff, then watch for clients who are lounging at the base without a helmet. Likewise, at a single-pitch sport cliff, particularly a newly developed crag with chossy rock, it’s standard practice for the belayer to wear a helmet.


  Wearing a helmet is a personal decision. Many climbers feel that removing their helmet is justifiable when they are confident they won’t invert through rehearsed movements and falls; when they’re burrowed in a squeeze chimney; or when they have to keep rotating while trying to on-sight a wide crack. It’s hard to argue with such informed decisions. The problem is when the decision is not well informed, or is informed by poor information or misunderstanding. That said, only a maniac tackles a big, multipitch climb without a “brain bucket.” In the past, hard shell helmets offered good protection from falling objects but were less effective protecting against side impact from leader falls. Today’s modern helmets are good at safeguarding against both falling objects and head impact during leader falls. More sport climbers are choosing to wear helmets as well. Whatever you decide, know that many fatalities (particularly from leader falls) could have been prevented if the climber had been wearing a helmet. Rockfall, whether caused by other climbers, the rope, or natural causes, is always a danger. Top brands of climbing helmets include Petzl, Black Diamond, Mammut, and Camp USA.


  Harnesses


  


  In terms of safety and simplicity, the “right” harness hinges on two factors: a comfortable fit, and choosing the harness best suited (has the right features) for the bulk of your climbing.


  An ill-fitting harness is a nuisance and a killjoy. In a few isolated cases, poorly fitting harnesses have caused serious accidents. Lucky for us, well-crafted harnesses come in a variety of models and sizes. Small buckles and straps, found on many models, allow adjustments to virtually all body types. But a comfortable, perfectly fitting harness might still be the wrong rig for the job. A lingerie sport harness won’t do for climbing big walls, as it lacks the features required to hang for days on steep rock while using and managing a mountain of gear. You need the right tool for the job, and in real-world rock climbing, not all jobs are remotely equal.


  Harness Features


  All modern harnesses feature a waist belt and leg loops connected with a reinforced belay loop. The waist belt consists of a waist strap, buckle(s), tie-in loop, gear loops, and haul loop.


  The waist strap is a thin strip of flat, bartacked (industrial-strength stitching) webbing, featuring a tail that feeds through a small speed buckle (aka autolock buckle) on the side of the belt. Some designs feature two buckles (one on each side of the front of the harness) for easy adjustment.


  Older harnesses featured double-back buckles, requiring you to double-pass the waist strap through the buckle to ensure it couldn’t unthread itself. While double-back buckles are still (rarely) found on a few basic models, most all modern harnesses feature speed buckles, which crimp the waist strap between two small buckle plates, keeping the strap locked tight. The end of the waist strap tail is doubled and stitched, so it’s too thick to unthread itself from the buckle.


  Remember: Here and elsewhere, it’s important to read the manufacturer’s guidelines that come with your harness, especially in regard to proper buckling instructions.


  Per fit, the rule of thumb is that while standing upright and relaxed, you should be able to slip two fingers between the waist strap and your skin. Once you get pumped (a certainty), your stomach and diaphragm need to expand, often a lot, to freely draw breaths. So cinching the waist strap down tight as a corset is not “safer.” It’s suffocating. Note: While nylon and polyester are not, strictly speaking, the same things, to keep things simple we use them here and elsewhere as interchangeable terms.
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  Modern lightweight harness
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  Traditional doubled-back buckle
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  Harness with adjustable leg loops
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  Modern “speed buckle”


  The waist tie-in loop, also reinforced, is a small loop through which you pass the rope before tying your tie-in knot. It is situated so that when the waist strap is cinched, the tie-in loop rests dead center at the front of the waist belt. After adjustments, if the tie-in loop sits slightly off-center, the harness doesn’t fit; you need a larger or smaller model. A proper fit is critical, so sizes run from XS to XL. Adjustable harnesses are also available (e.g., XS–M); they are great for growing kids.


  Gear loops (two or four) are thin, stiff, nylon loops that are stitched onto the waist belt just above your hips.


  The haul loop (if featured) is stitched dead center onto the back of the harness and is used for a variety of purposes, discussed shortly.


  Leg loops consist of two leg loops connected by a thin piece of reinforced webbing that forms the bottom tie-in loop. All-around harnesses feature leg loop buckles, making them adjustable, and let you change or drop your pants while remaining tied in.


  Many sport harnesses ditch the buckles and are fixed, or nonadjustable. Some models have adjustable leg loops; some have two buckles at the waist strap as well. Pro models commonly have a triangle of elastic mesh where the leg loops connect to the tie-in loop, which allows for (roughly) an inch of expansion. The leg loops stay snug while flexing a bit, as your leg muscles do.


  Because the leg loops are only attached in front, the back of the leg loop can droop down the legs and inhibit movement, especially when straightening out a leg after a high step. To counter this, the leg loops are tensioned up on the back of the thighs and over your rump with elastic risers—two thin, durable elastic lines attached to the back of each leg loop, “rising” and connecting to the back of the harness (at the waist) with a small hook or buckle, through which the straps can be cinched to the desired tension. If the rise is too high, a climber can pitch backward when weighting or falling on the rope. Too low, and the impact force is mostly absorbed by the waist strap. Not dangerous, but painful. A well-fitting harness keeps you upright and balanced when hanging and during a fall. The bottom line is that fit and performance are in part determined by the rise. If the rise is poorly adjusted, a hanging climber must fight and juke about just to stay upright.


  When the risers are unhooked or unbuckled, you have a “drop seat” harness, a feature common to alpine and trad harnesses, allowing us to step out of the leg loops (not always easy) when nature calls. So the riser hook or buckle is an important feature in some cases. Fiddling with a thorny riser hook is hateful with a full bladder or with anxious logs on board.


  The belay loop, by far the burliest feature of the harness, is a reinforced (often tripled) nylon loop—roughly 3–4 inches in diameter—connecting the tie-in loop on the waist strap with the tie-in loop on the leg loops. The belay loop sits dead center (crotch level) between your legs to facilitate a belay device and to equally distribute loading in the weight-bearing triad formed by the waist strap and the two leg loops.


  The haul loop is a small loop of webbing stitched onto the back of the waist belt, generally used for the leader to clip off and trail a haul line or second rope, to attach approach shoes (and other gear) during a climb, and in squeeze chimneys and body cracks to attach a sling of hardware or a short runner tethered to your crag pack. The haul loop is not meant for heavy load bearing or as a secure tiein for any purpose.


  Harness Models


  Harness options for most rock climbers are basically just two: a lightweight sport or gym harness and a trad (traditional) harness.


  “Trad” refers to the “traditional” method of ascent, where the leader hand-places all the protection in the rock. On sport climbs, both indoors and out, the leader’s “rack” (collection of hardware) rarely involves more than twelve to fifteen quick-draws. Most trad leads lack any fixed protection, so you have to carry it with you, racked (organized) on your gear loops. In body-size cracks, gear racked on your harness might inhibit upward movement, so you rack the gear on a sling draped over one shoulder and running across your body, like a single bandolier. Otherwise, all equipment is racked on the gear loops. It’s not unusual on long, involved trad leads for the leader to carry upwards of twenty-five items of gear on their harness—ranging from tiny wired tapers to 5-inch cams—making gear loops (especially their design and position) a critical issue.


  A sport/gym harness offers minimal padding, features, and weight. The best ones are artistically spare in style and design. Most have four gear loops; some only have two, one on each side, for ten or twelve quickdraws. You’ll need more for mega sport routes.


  Few sport harnesses are actually padded; rather, a thin, spongy mesh is sandwiched over thin strings of nylon sling that dovetail into the waist and leg straps. It took years of small tweaks in fabric, design, and construction to realize this basic design, now shared by many brands, though the details of each harness vary slightly.


  

  Trad Climbing


  


  When sport climbing swept through the climbing world in the late 1980s, it represented a sea change in the traditional (“trad”) mode of ascent where, by and large, a leader hand-placed all the anchors and protection used during a climb, and a follower cleaned the gear as they “seconded” the lead. Permanent bolt anchors, previously used only as last resorts on blank rock, became the standard anchors for all sport climbs, often installed on rappel with rotary power drills. It was a confusing transition for many climbers, who had played by a set of rules that held no sway in the sport climbing world.


  Many modern-day climbers are unfamiliar with the history, so “trad climbing” is often misconstrued. As sport climbing became the new normal, many came to consider traditional climbing a niche genre known for derringdo—a characterization that is not only false but overlooks the fact that, worldwide, most of the big classic routes are usually trad routes. Colorado climber Willis Kuelthau put it like this:



   “Trad climbing” is what some editors call a “retronym”—a term coined to replace a word whose meaning has become clouded. Just the way an analog watch was once simply a watch, trad climbing was once the only type of climbing there was. It was simply climbing.






  Because only the waist belt/strap has a buckle, the leg loops are not adjustable. What’s more, the dimensions differ slightly for each model, making fit and comfort the primary concern. Fit a sport harness snug, but not tight or constricting. Most brands offer a female version with a shaped waistbelt, increased rise, and a smaller leg-to-waist ratio. Because many female sport climbers are thin-hipped, the male version is sometimes a better fit. Try on both to be sure.


  The difference in weight between the lightest and heaviest sport harnesses amounts to a few ounces, making weight a nonfactor. The right harness is the one that fits you best (most comfortable) and has the features you need for your climbing. While sport harnesses will work in a pinch for trad climbing, the absence of a haul loop and the smaller gear loops add needless challenges.


  Trad harnesses have bigger, burlier gear loops (four or more) to handle a full rack of gear; adjustable legs loops, cinched for summer climbing in shorts or tights, loosened for cooler temps and thicker pants; padded waist belt for lumbar support (read: comfort); thicker leg loops for those long days hanging/belaying off your harness and for cozy rappelling; and a haul loop, mainly for trailing a second rope.


  Most experienced climbers consider fit and comfort the critical features when selecting a harness. But for ambitious trad climbing, gear loops and the haul line loop are also concerns.


  Gear Loops


  The best gear loops inhibit, if only slightly, gear bunching. Semirigid plastic loops, with a flat rather than round profile, are usually most effective for housing big trad racks. They can also be a nuisance when burrowing into a body crack or while humping a pack with your harness on. As with most gear and features, there are trade-offs.


  Location is key. Too far forward, and gear on the front loops will swing across your thighs. Too far back, and retrieval off the rear loops is difficult. Gear loop position is in part determined by our physique, as gear loops on the same harness will be positioned a bit differently depending on trunk, hip, and leg size. Much is determined by fit.


  A reinforced haul loop is required for trad climbing. No haul loop is made as an anchor point or to directly hang off. Rather, it’s meant to hang gear off, sometimes even a crag pack or big trad rack (per the squeeze chimney example just mentioned), so if the haul loop is not reinforced (well stitched to the harness), it will rip off. Again, though not “weight bearing” insofar as bearing your full hanging body, a working haul loop must be capable of bearing some weight. Some haul loops are strength-rated and duly marked. Most are not. Read the specs to find out.


  Lastly, while every haul loop is positioned dead center on the back of the waist belt, some haul loops are so small that reaching back blindly to clip or unclip a carabiner is nearly impossible. We can’t be wasting time on such routine procedures, made tough by poor designs. Get a harness with an easy-access haul loop.


  What Harness to Buy?


  If the money is there, consider having two harnesses: one for the gym/sport climbing and a second for multipitch trad routes. If not, and you practice both disciplines, buy a well-fitting trad harness. Sport climbs rated 5.15 have been climbed in trad harnesses, which are only a few ounces heavier than the skimpiest sport unit. If you’re an all-around climber (or aspire to be) on a limited budget, go trad; you’ve got all bases covered. Most any reputable, well-fitting modern harness is so well-crafted and user-friendly that 5 feet off the ground, you’ll forget you have one on.


  Knowing the differences between models and sizes (test-driving for fit and comfort) is only possible by climbing in one; hanging from one; racking gear on one; belaying, rappelling, falling, and lowering in one. Many retail stores have practice walls where you swing and hang about. The other option is to test-drive a harness belonging to a climber of similar build and weight. Whatever means you can manage to demo a harness at the crags, do so before buying.


  Safety Issues


  Harnesses, like most climbing gear, are engineered for safety, comfort, and utility. Every harness just described consists of a waist belt and leg loops and has met the stringent strength criteria of independent testing groups. As with the climbing rope, the forces required to break a modern harness far exceed those ever encountered in real-world climbing. But that’s when the harness is brand new and properly used. There are several considerations.


  The belay loop connects the tie-in points on both the waist strap and the leg loops. Only these three components are strength-rated, and are designed for full weight bearing and absorbing the


  

  Figure Eight Follow-Through (aka Retraced Eight or Trace 8)


  


  The figure eight follow-through is the most common and trusted knot for tying the “business end” of the rope into your harness. It’s also used to tie a rope around an object like a tree or through a tunnel. It is an easy knot to learn and to tie, and because it cinches on itself when weighted, it is impossible to untie itself. It cinches up tight after a hard fall, making it tough to untie, but the trouble pays dividends in security. Perhaps the biggest reason world rock climbing has gravitated toward the eight follow-through is that it presents a natural symmetry that makes it easy to recognize—and verify as being properly tied—when we’re double-checking and watching out for each other. Tie the figure eight with a 5-inch minimum tail. Tighten all four strands to “dress” (snug up) the knot.
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  Tying In with a Figure Eight Follow-Through


  


  The rope end generally “traces” the same path as the belay loop, which goes through the tie-in points on both your leg loops and waist strap. Tie the figure eight so that its loop is the same diameter as your belay loop, keeping the knot close to your harness. Since the figure eight is a “cinch knot,” which tightens on itself under loading, a backup knot is not required. Every harness comes with manufacturer’s guidelines. Read these carefully.


  [image: All cinch knots take some wiggling to untie (and a lot if you fall on them). Because the tucked figure eight is much easier to untie after hanging/falling, it is favored by sport climbers.]


  All cinch knots take some wiggling to untie (and a lot if you fall on them). Because the tucked figure eight is much easier to untie after hanging/falling, it is favored by sport climbers.




  impact of a fall. All other points and loops on the harness are NOT strength-rated and should never serve as either tie-in or anchor points. Ever.


  While a belay loop in good condition will never break during climbing, standard practice is to tie in by running the tail of the lead rope through both the waist belt and the leg loop tie-in straps, thus eliminating one link in the tie-in chain. Since these are high-friction areas, as the weighted rope grinds at the tie-in points, these are typically the first to wear out. Regularly inspect both tie-in points.


  Check your harness for fraying straps; fuzzy, denuded stitching; tears or cuts in the webbing; bent or damaged buckles; stains (and possible chemical exposure); and so forth. If there’s any doubt, retire the harness.


  If seldom used, retire your harness based on the manufacturer’s guidelines (typically 5 to 7 years) or after it begins to show signs of wear, usually at the belay loop. Very active climbers, climbing about 10 days a month, might wear out their harness in a year’s time. In one of the very few cases of harness failure, legendary American climber Todd Skinner had his belay loop fail during a rappel and perished. Examination disclosed that his belay loop had been badly compromised through wear and tear. Harnesses do wear out.


  UV rays (sunlight) are hell on nylon. Imagine the hours, days, and weeks we all spend in a harness while in sunlight. Of course there is a huge difference between consecutive hours of sustained radiation versus intermittent exposure over the course of many short intervals. But it’s clear that sunlight appreciably weakens nylon over time and exposure. Keep this in mind, and periodically inspect your gear for sun damage—the effects are real and can be dangerous, even fatal.


  Conclusion


  The ideal harness is the one that fits well and best addresses the demands of your style of climbing. For all-around climbers, go with a trad harness, which works well on any terrain. Cost is a consideration, but a harness is a personal item. You wear it. You hang in it. You live in it for hours, sometimes days, at a go. So consider saving up for the harness you want rather than settling for a cheaper model. Deals for even top-shelf harnesses are readily found online. Once you’ve narrowed your options, harness selection is largely a matter of fit and comfort.


  Belay Devices


  


  Belay devices are small, mechanical tools fashioned from metal (steel and aluminum). They function as a friction brake on a climbing rope, as needed, for holding a climber’s weight (on the rope), arresting a fall, lowering a climber off the wall, and rappelling. Describing, selecting, and using belay devices is a critical safety issue for all climbing; the subject is given its own chapter (3) later in this book.


  Personal Anchor Systems (aka tethers)


  


  Daisy chains (a direct aid tool dating back to the early 1970s) start with a sewn, 5-foot sling onto which a dozen or so 2- to 3-inch “pockets” are bartacked (stitched), creating a “chain” of sewn loops. Several decades ago, daisies were sometimes used to secure a climber to an anchor, particularly when the climber wasn’t tied into the climbing rope and on belay—while rappelling from the top of the cliff, say, or transitioning from climbing to rappelling. By girth-hitching the daisy through your harness, you could clip into the anchor with whatever pocket put you at the desired distance below, or to the side of, the anchor array. However, testing showed that even short falls onto the daisy could rip out the stitching. So in the late 1990s, manufacturers updated the design to a series of individual belay-type loops, bartacked together to form a continuous chain, and the modern personal tether (aka PAS, or personal anchor system) was born.


  A tether is a convenient, adjustable leash. It is not a primary attachment to the anchor. Only the rope is. A tether should never bear more than two or three times our body weight. Most of all, we should never fall onto our tether.


  The tether is far too short to provide meaningful stretch (little with nylon; approaching zero with Dyneema), so the tether can do little to absorb the falling force/energy, resulting in a violent shock load directly onto the anchor and the tether, an impact created by a relatively high fall factor (total distance of the fall divided by the length of your attachment)—plenty to wrench backs, bruise ribs, and worse. Drop tests by manufacturer DMM, dropping an 80 kg dead weight onto a double-length (120 cm) 11 mm-width Dyneema sling, actually broke the sling (since it’s essentially static) in fall factor 2 drops, even though their Dyneema sling is rated at 22 kN/4,950 lbs. breaking strength. The human body is more forgiving than a dead weight, but you get the picture.


  A risky trend in recent years, mainly by novices, is using tethers and PASs as their principal connection to anchors on multipitch climbs. This is mainly an error of application. To be clear: For multipitch rock climbing, the stretchy lead rope should always remain the belay’s principal connection to the anchor, not a static tether. People see videos of world-class climbers using tethers while speed climbing El Capitan, not understanding the context of their use or the safety compromises involved.


  A PAS is a specific tool that has little use in most free climbing and multipitch situations. It snags on things and gets in the way when left permanently girth-hitched to a harness. Tethers come into their own where you’re forced to untie from the rope, usually during big, complex, multistage rappelling featuring a variety of rappel anchor scenarios. For the climb, stash the PAS in the pack, and only remove it for the descent. Here, the PAS is the best tool to extend your rappel device and provide adjustable clip-in points to the anchors. “Safety and simplicity,” our guiding principles.


  Using a Tether


  As far as you can, keep the tether weighted, which automatically keeps you below the anchor. Never climb up to—or especially past—the anchor where a short, wrenching fall is even possible, thus eliminating the chance of violently loading the anchor and the tether.


  Popular PASs include the Metolius PAS and Sterling Chain Reactor. Many prefer the Sterling Chain Reactor, since it’s made of nylon rather than Dyneema and so stretches a tiny bit. Likewise, if you’re tethering with a sling, consider a ¹¹/₁₆-inch double-length (48-inch) nylon sling over a Dyneema sling.


  Metolius manufactures several PAS designs made from a Dyneema-nylon blend, including their PAS 22 (rated at 22 kN/4,950 lbs.) and their Ultimate Daisy Chain: “The only daisy chain to pass the CE/UIAA sling standard, the Ultimate Daisy has a strength of 22 kN/4,950 lbs. in any configuration, thereby eliminating the potential dangers of traditional daisy construction.”


  Recent designs are trending away from Dyneema/Dynex/Spectra, which is basically all the same stuff: UHMWPE (ultra-high-molecular-weight polyethylene), low stretch and “stronger then steel.” The shift is toward stretchy dynamic rope, sewn in a loop-to-loop PAS-style unit, somewhat solving the issue of static shock loading while allowing adjustability at the anchor. These personal tethers comply with the UIAA 109 Dynamic Lanyard Standard, which requires a “flexible connecting element able to withstand the energy of a factor-2 fall.” But that doesn’t mean you want to take that fall, so the cardinal rule remains: Never fall directly onto the tether.


  After spending weeks testing a variety of tethers, Kolin Powick, climbing category director at Black Diamond Equipment, wrote up his findings and closed with this: “If you like the security and convenience of a Personal Anchor System, always avoid putting yourself in situations where you can shock load the system—because you’re gonna feel it.”


  


	 Manufacturers recommend girth-hitching your tether to both tie-in points (waist strap and leg loops) of your harness rather than just your belay loop. The belay loop should be allowed to freely rotate on the harness, which limits constant friction and wear on a particular section of the loop.


	 For harness connection of any kind, including tethers, the rule of thumb is belay loops for metal (i.e., carabiners); tie-in points for fabrics (i.e., ropes and slings). This keeps your belay loop clean and free for its intended use: belaying and rappelling.


	 With any PAS or sling (including a dynamic lanyard), always stay positioned below the clip-in point, where the potential fall factor is less than 1.


	 Never take a fall factor 2 onto your personal anchor system. Some will break—many tests show as much. Some even break with a fall factor 1.


	 Only attach a tether to the front of your harness when you’re going to use it. As a permanent fixture, it adds needless clutter to your personal safety system (keep it simple). Observe how many top-end sport climbers even use a tether. Few if any do.


	 Consider a dynamic lanyard–style PAS as your first choice. Static, polyethylene (Dyneema) tethers are asking for trouble. Edelrid suggests to untie your PAS when done climbing.






  [image: No! A traditional daisy chain with bartacked pockets like the one shown here is not recommended for rappel extensions or as a personal tether. If you clip a carabiner into two loops, you create an extremely weak and dangerous connection (3 kN/674 lbs.).]


  No! A traditional daisy chain with bartacked pockets like the one shown here is not recommended for rappel extensions or as a personal tether. If you clip a carabiner into two loops, you create an extremely weak and dangerous connection (3 kN/674 lbs.).
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  The Metolius Dynamic PAS. Metolius recommends connecting your PAS by girth-hitching it to both harness tie-in points.
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  Tether comparison, left to right: Sterling Chain Reactor with loop-to-loop construction, Metolius PAS with loop-to-loop construction, Black Diamond Daisy Chain with traditional bartacked pocket construction
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  CHAPTER 2


  Ropes


  The roped safety system is made possible by the stretch and suppleness of our lead ropes, the very qualities that make our lifelines vulnerable. Lead ropes can be cut (rare), but they never simply pull apart, no matter the impact force generated by a leader fall. However, the smallest abuse can retire a $200-plus rope in a second. Knowing our ropes, and the tactics to use and preserve them, is basic curriculum for all rock climbers.


  Three basic rope types are used in climbing: dynamic, low-stretch, and static.


  A dynamic rope is commonly used for toproping, and always used for lead climbing. Dynamic ropes stretch up to 25 to 35 percent during a leader fall, around 10 percent in a toprope fall. This is the case for new ropes (the ones they test), and actual numbers are relative to a climber’s weight, how much rope is out in the system, the length of the fall, and so forth. Nevertheless, the percentages just given provide reliable parameters, while the exact numbers remain basically unknowable.


  A low-stretch rope stretches (elongation) 6 to 10 percent at 10 percent of its minimum breaking strength. Low-stretch ropes are used mostly for rigging and toproping and should never be used for lead climbing, as rope stretch (explained further below) is key in absorbing the energy generated by a leader fall.


  A static rope is not absolutely static, though it stretches very little (less than 6 percent at 10 percent of its minimum breaking strength). Think of static rope as wire cable. Static ropes have a stiff “hand” (poor handling) due to their firmness, and are typically used for fixed lines, hauling, and rappelling, where rope stretch can complicate the task. More later on static and low-stretch ropes.


  Dynamic ropes come in single, half, and twin configurations. A single rope (marked on the label with a “1” inside a circle), standard for rock climbing and rappelling, can be used as a single strand.


  A half rope (marked on the label with a “½” inside a circle), used primarily for alpine rock climbing and mountaineering, consists of a pair of ropes; both are tied into the leader, who alternates clipping one strand at a time into protection. This arrangement reduces rope drag through protection and allows the leader to belay two followers at the same time, each of whom is tied to one strand. It also provides two full-length ropes to facilitate a rappel descent.


  A twin rope (marked with two overlapping circles), mostly used in alpine climbing, should only be used with the two strands together; each climber ties into both strands, and both strands are clipped into each protection point. The big advantage of a twin rope (like the half rope) is that it allows for retrievable rappels down the entire length of the doubled rope. It also is lighter than a half rope. Additional pluses for half and twin ropes include divvying the load for carrying and redundancy in general.


  With advancements in rope manufacturing technology, some ropes now have dual certification (half and twin) and even all three certifications (single, half, and twin), offering great versatility. For example, a dual certified rope allows you to mix up the way the rope is clipped on a single pitch: If the route goes straight up, both strands can be clipped; if the route wanders, alternate clips can be used.


  [image: Selection of dynamic ropes from Nomad Ventures climbing shop, Idyllwild, California]


  Selection of dynamic ropes from Nomad Ventures climbing shop, Idyllwild, California
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  Deconstructed kernmantle rope showing the white twisted core strands under the more tightly braided sheath


  Half, twin, and dual certification ropes are specialty items having little to do with basic climbing security and almost nothing to do with normal rock climbing. The tool used in 99 percent of all rock climbing remains our focus: single dynamic ropes.


  Every certified single dynamic rope has fantastic lifesaving qualities that are quickly, even profoundly, compromised through neglect. Experienced climbers consider the rope an extension of themselves and treat the line accordingly. Yes, we can withstand some sudden shocks, and on occasion we—and our rope—simply have to. But the key to longevity is conscious self-care.


  Dynamic climbing ropes are typically fashioned from nylon (polyamide) and feature a tightly braided outer sheath containing thin strings of twisted fibers. The sheath is the rope’s “skin,” a thin, hollow tube that surrounds and shields the core against abrasion. Because the sheath is only a protective covering, its tensile strength is modest. The rope’s strength and structural integrity come mainly from the twisted yarns at its core. Massive overkill is built into every certified climbing rope. They never simply break, but they can sever when weighted and are running over a sharp edge or rock feature. Rope failure, while extremely rare, is possible.


  Strong and durable, light and supple, modern dynamic climbing ropes can stretch upwards of 35 percent of their length (hence the term “dynamic rope”), providing a comparatively slow deceleration for a falling climber, and a “soft catch” for the belayer arresting the fall.


  The entire roped safety system hinges on this stretch in the rope. If the rope were a cable (or static rope), a checked fall would result in almost instant deceleration, generating forces great enough to shatter carabiners, blow out anchors set in the rock, and break a climber’s back. While a saving grace, rope stretch can add significant length to a fall—while both leading and toproping—a fact every climber must carefully manage. More on this later.


  Weight and Diameter


  

  Over the past few decades, ropes have gotten thinner and thinner. Since a leader must trail the rope, dragging it over the rock and through whatever protection devices placed as they ascend, as long as thinner ropes were suitably strong and durable, lightening the line was a welcomed trend. But a 9.7 mm rope, say, is not automatically lighter than a 10.5. You might think that the total weight of a climbing rope is determined by the diameter times the length. However, in order to reduce the diameter, rope makers started tightening the weave on the sheath while using the same proportion of core materials to preserve strength and durability. Also, core construction varies rope to rope, sometimes making a 9.4 mm cord heavier than a 10.2. What’s more, “diameter” is at times more of a marketing term than a true measurement. All rope diameters are measured while the line is slightly weighted.


  All this suggests that the best indicator of performance and construction is probably weight. Nevertheless, diameter is a crucial factor in how a rope handles (its “hand”) and performs, so climbing ropes are classified using this metric. It’s crucially important that your rope’s diameter is compatible with the belay device you’ll be using. Once you determine what diameter rope best suits your needs, factoring in weight can help narrow your choices. It’s a little confusing, but read on.


  Fat Ropes (10–11 mm)


  The core strands of a rope do not wear out. The protective sheath is always first to go. Just a gossamer jacket of nylon (polyamide) fibers, the sheath, at most, contributes 20–30 percent of a rope’s strength. Once the sheath wears through—exposing the critical core strands to abrasion—that rope is done.


  Because thick ropes have more surface area to absorb abrasion, the sheath on fat ropes usually outlasts those on thinner lines. Sheath percentage (information is available from the rope manufacturer) helps determine durability. The rope with the burlier sheath is more durable. For running laps in the gym, frequent toproping at the crags, “working” the moves on a sport climb, and certainly for big wall climbing (or any mode of ascent where repeated falling, hanging, and lowering can quickly trash a rope), fat ropes are the first choice. Many active climbers have workhorse “fatties” for everyday use and a thinner line, used sparingly, for performance (“sending”) climbing. For group and recreational (not pushing your limits) climbing, the practical qualities of fat ropes almost always trump the benefits (mainly weight) of skinnier cords.


  Fat ropes are the best value and provide high friction in belay devices (more secure for beginners). Fatties are also bulkier, heavier, and sometimes add troublesome friction to both the system and tube-style belay devices. There are always trade-offs when selecting a rope, but for overall recreational use, go fat.


  Medium Diameter Ropes (9.5–9.9 mm)


  Sport routes, trad climbing, multipitch, alpine climbing—anything goes with medium diameter ropes, which strike a functional balance between weight, durability, and performance. They are also easier to handle, manage, and pack/coil than fat ropes. They perform well on hard sport routes and are light enough for long climbs and to schlep into the mountains. Retail figures show that medium diameter ropes outsell fat and skinny ropes about 2 to 1.


  Skinny Ropes (9.0–9.4 mm)


  Though we define skinny ropes as ranging between 9.0 and 9.4 mm, even skinnier lines are available, including the 8.5 mm Beal Opera, rated single, and several others. But the normal usage of “skinny rope” refers to lines in the 9.0 to 9.4 mm range. We all have the right to buy skinny ropes, but few of us actually need one. Skinnier ropes are pricey, wear out comparatively quickly, and are only truly needed when every ounce matters: for max redpoint/on-sight attempts, freeing big walls, or extreme alpine routes. They offer the lowest weight and friction, are the easiest to handle, but may be too thin for some belay devices. A world-class climber maxing on a sport climb might benefit from a skinny cord, but the advantages are negligible. Even pros rarely break out the “skinny” till they’re ready for the send (to climb the route, bottom to top, in one go without falling).


  Skinnies are relatively fragile personal property, reserved for whoever owns them. Make friends climb on their own skinnies, not yours. Nothing will trash a skinny rope faster than working a sport climb or running herds up a scruffy toprope setup. Skinny ropes, though marvels of technology and craftsman-ship, are specialty items few of us will ever need.


  Length


  

  Up until the 1980s, a 50-meter rope (165 feet) was the standard. Modern, lightweight gear allows for longer leads, and 60-meter ropes (200 feet) are now common. Most manufacturers sell 50-, 60-, 70-, and some 80-meter dynamic ropes in precut lengths. While 60 meters is still the standard and recommended length for someone’s first rope, 70-meter ropes are the first choice for many experts, especially for multipitch. An increasing number of modern routes feature mega leads between bolt anchors, requiring 60-meter and occasionally 70-meter lines. Even longer ropes (up to 100 meters and more) are infrequently used—for uber sport climbs; for shorter, one-pitch routes, allowing the leader to climb to the anchor and lower off on a single cord; and on long multipitch climbs where rappelling, if needed, can often be done on a doubled long line. But by and large, ropes exceeding 70 meters are special-order items used by pros and specialists for specific projects. Because the ends of the rope are usually the first to wear out, starting with a 70 meter line allows you to cut off any frayed ends and still have a rope that is long enough for the majority of climbs the world over.


  The go-to rope length is still (if arguably) 60 meters. This will cover you for everything from The Nose on El Capitan to toproping at the local quarry. You’ll rarely need all 60 meters. You can lead and lower off most sport climbs, worldwide, on a 50-meter line. Even full 50-meter leads are the exception outside destination areas like Yosemite, Zion, or Red Rock. But a 60-meter (better yet, a 70-meter) rope allows multipitch climbers to link two shorter pitches into one lead, a boon when time is a factor—and it often is. A 70-meter rope also lets you toprope climbs approaching 110 feet long, opening up a nearly infinite number of crag routes, which infrequently run more than 100 feet. And for those times when a full 70 meters are required, the little additional cost will keep you in the game.


  Middle Marks


  Middle marks indicate the middle of the rope, critical information when setting up a rappel on a doubled rope, or when lowering a climber to the ground following a single-pitch lead (explained in detail later). Ropes are commonly middle-marked with 6-inch black bands painted onto or dyed into the sheath. Problem is, light-colored ropes quickly get filthy from regular use and repeated lower-offs, so darker earth tones are favored for many ropes. Unfortunately, middle marks (usually black) quickly fade or get rubbed off, becoming nearly invisible on darker, dirty ropes (most working lines are semi-dirty). Brightly colored middle marks are recent innovations and long overdue. But these too fade and wear off.


  The ideal solution is bi-patterned or bicolored lines, where half the (bicolored) rope is red, for example, and the other half blue. This is usually accomplished by splicing different colored threads together on the sheath, which causes small irregularities (which in some cases become wear points). (Modern automized machines have done away with the splicing, but not all manufacturers use these.) A questionably better solution is bi-patterning, which avoids the splicing. This is accomplished by moving the bobbins around the braiding machine to change from spiraling stripes, for instance, to a scattered speckle pattern. The middle is exactly where the color or pattern clearly changes on the sheath, making the midpoint impossible to miss. Just expect to pay a little more for this convenience.


  Middle marks can be reapplied with pens designed specifically for nylon ropes—if you can find one—but these too will eventually fade. Marking the middle with a few wraps of bright electrical tape is a cardinal error. The tape can gum up the line and jam in belay devices, or slip up and down the rope (especially while rappelling), resulting in a false reading/mark that might be 5 meters off center. Not good. That said, paying a little more for a bicolored or bi-patterned rope is a sound investment if multipitch routes (rock or alpine) are your focus and you commonly need to rappel.


  Dry Ropes


  

  There is no way to always avoid getting the rope wet (rain, belaying on river banks, etc.), but there is every reason to want to. Wet ropes lose up to 40–50 percent of their strength and can take on such weight as to become almost unmanageable. In cold temps they can freeze stiff as cables and cannot be used. To help keep ropes dry, manufacturers apply various water repellents to the sheath, core, or both (best option). The coatings slightly stiffen both the sheath and the core, which decreases rope drag (ergo, friction in the system) and increases durability. The coating adds some little cost to the rope, but except for the gym, where dirt and water are not issues, the increased performance justifies the price. The coating also inhibits UV damage, though normal wear and tear will (a) generally cook a rope before the sun does, and (b) rub off most of the sheath coating in short order. Currently there is no widely available product to reapply a dry coat to a rope, but several reasons to want one.


  Additional Specs


  

  Other common specs referring to rope performance include fall rating (how many laboratory drop tests a rope can sustain before failing); impact force (the force measured during the first drop fall test); stretch (how far a rope elongates during a drop test); and sheath slippage (which is self-explanatory).


  While engineers go back and forth on these specs—as they should—in practical terms, as long as a rope is approved by the International Climbing and Mountaineering Federation (Union Internationale des Associations d’Alpinisme, UIAA), and certified to EN 892, these specs are largely academic.


  For example, the number of drop tests a given rope can withstand means little when there’s no confirmed case of a UIAA-approved climbing rope failing from the force of a real-world fall. Some ad copy promotes fall ratings as metrics for a line’s durability, but 99 percent of all ropes are retired not because of diminished core strength but because the sheath wears out. The big stretch found in super skinny ropes is a good thing for overhanging sport routes, where there’s nothing for a falling climber to hit but mountain air. But for everything vertical or less, where there’s plenty to hit, we go with a less stretchy, medium diameter cord. Or a fatty.


  Fact is, underperforming ropes quickly vanish from the highly competitive marketplace. And with the majority of climbers going with medium diameter ropes, almost all of which are UIAA approved, price is the determining factor for many when buying a rope. Deals are readily found on the internet. To help narrow your choices, ask friends and acquaintances what brand and rope model they prefer. And when you discover a rope (or ropes) you like and can afford, consider sticking with it. Most well-used lines of similar size and weight feel and behave relatively the same, but new ropes have vastly different “hands.” Keep it familiar, and add to your peace of mind.


  For your first rope purchase for outdoor use, go with a fat rope. They are the best value and most durable—an important factor for novices, who often can’t avoid conditions that tax a line. No matter how fast you progress, it’s likely your fat rope will wear out before you need the performance benefits of a thinner line. In the meantime, the fatty will do you proud on all terrain.


  Low-Stretch Ropes


  In my (BG) climbing school, we’ve used low-stretch ropes (also called low-elongation or semi-static ropes) for our toproping classes for more than thirty-five years. For dedicated toprope routes in the climbing gym, low-stretch ropes are the norm. These ropes stretch about 4 percent under body weight, slightly more in a toprope fall with a bit of slack in the line.


  Low-stretch ropes are especially welcome when setting up relatively long toprope routes (up to 100 feet high), where it’s desirable to limit the amount of stretch due to so much rope in the system. Likewise, go low-stretch when fixing lines, hauling, rigging extensions, and fixed-line rope soloing. A supple hand tells you the rope will hold knots firmly and handle well for belaying. Sterling makes an excellent low-stretch rope called the Safety Pro. A 10 mm-diameter rope is ideal for handling and durability.


  [image: Climbing shops typically sell static and low-stretch ropes from spools, cut to your desired length.]


  Climbing shops typically sell static and low-stretch ropes from spools, cut to your desired length.


  Static Ropes


  Static ropes have a maximum elongation of less than 6 percent at 10 percent of the rope’s minimum breaking strength (MBS). New technology allows manufacturers to create ropes with almost no stretch (think wire cable) under a person’s body weight while rappelling down the rope. The Sterling Rope company’s ½-inch-diameter HTP Static rope stretches only 0.8 percent with a 300-pound load and has a safe working load (SWL) of 908 pounds, which is one-tenth of its MBS of 9,081 pounds.


  Because of their stiffness, static ropes handle poorly and are typically used—if used at all—for fixed lines and haul lines, where rope stretch can be an issue. A static rope should never be used for lead climbing or toproping, or where it may be subject to any impact force. It should be used only when stretch is not required, such as fixing lines/projecting on big projects, and for specific rescue operations, such as long hauls. Otherwise, a low-stretch rope is always the better option.


  In Summary


  In the wonky calculus of adventure sports, those who can afford single, dynamic ropes with all the features are
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