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Foreword

If copying is the sincerest form of flattery, then Kevin Robertson could be excused if he developed a very large head. People around the world have tried to emulate The Perfect Shot, but, like most copies, none of them has come close to the genuine article. I quite understand why they have tried to piggyback on the success of The Perfect Shot, which has probably sold more books in its various guises than any other hunting book in living memory. Quite simply, until the advent of The Perfect Shot, there was no single source available that contained all the information necessary to enable a hunter to shoot properly and effectively under hunting conditions for all the various species in Africa.

Four years ago I wrote, “Each spring I teach a group of young children, aged eleven to fifteen, to hunt on our game ranch, Bankfontein, and I initially got to know Kevin Robertson through his much copied classic, The Perfect Shot. It is required reading for these aspiring young hunters. They soak it up like blotting paper. They cannot get enough of his expert tuition and his wife Catherine’s outstanding photographs, which, along with the book’s graphics, illustrate almost every important point he makes in a manner that leaves no room for misunderstanding.”

But The Perfect Shotis not just for aspiring hunters; it is for all hunters no matter how experienced they may be. This fact was driven home to me a few years ago when my taxidermist arranged for me to cull a huge, old giraffe bull on a game ranch where it was, on the one hand, fighting and killing the young bulls, and not covering the cows, on the other. In passing, Rodney mentioned that he had been on three giraffe hunts in recent months and not one hunter had managed to kill the giraffe with one shot, let alone recover it.

The answers to my questions about rifles, calibers, and shooting ability did not explain the reason(s) behind this sad state of affairs but it did make me think about shot placement. I looked up the anatomy of a giraffe in The Perfect Shot, and I was sure I had the answer. The hunters might have mistakenly assumed a giraffe’s anatomy was the same as most other mammals. Well, it isn’t, and, I must confess, I would have made the same mistake had I not read the book. I think we owe it to ourselves and the animals we hunt to ensure that, at regular intervals, we review some or all of the valuable lessons contained in this vitally important book. And, when we are about to hunt dangerous game, we owe it to our loved ones and those accompanying us as well!

I have read The Perfect Shot from cover to cover twice and dipped into it periodically many times. To be honest, it never occurred to me that anyone, including Kevin, could improve on this valuable book. How wrong I was! In this new edition, for example, he covers the latest developments in bullet construction, which is probably the area where technological improvements have been most marked since the publication of the original edition twelve years ago; it is obvious that a substantial amount of field-testing has gone into the production of them. Being somewhat technically challenged when it comes to the various formulae used to establish the effectiveness of various calibers, bullet weights, and bullet shapes, I found his chapters entitled “Practical Field Ballistics for the African Game Hunter” and “Terminal Bullet Performance and Bullet Selection”: “Soft” vs. “Solid” refreshingly easy to understand and assimilate. These three chapters have been substantially rewritten, taking into account these new developments.

New chapters have also been added to include animals such as the bongo and nyala under the section Africa’s Glamour Antelope; blesbok in the section on Africa’s “Bread and Butter” Species; black wildebeest and reedbuck in the section on Medium-Size Game; and, lastly, steenbok and grysbok under the heading Small Antelope. The new book is also longer than the original and contains 20,000 more words, 300 new, full-color photographs by Kevin’s wife, Catherine, and 45 all-new anatomy diagrams by the original artist, Cathy Nel.

Anyone who has read any of Kevin’s previous books, including Africa’s Most Dangerous: The Southern Buffalo (Syncerus caffer caffer) and It Shouldn’t Happen: Light-Hearted African Adventures, will be familiar not only with the outstanding photographs that Catherine has taken for these books but also how aptly they illustrate the points made in the text. If a good photograph is worth a thousand words, then the new The Perfect Shot has become a pictorial masterpiece.

I am a dyed-in-the wool fan of the 119-year-old series Rowland Ward’s Records of Big Game. If I have one criticism of The Perfect Shot, it is that I felt more space should have been devoted to the measurements in Rowland Ward, as opposed to the preference shown for the SCI equivalents. I have had many discussions with Kevin over the years regarding the effects that the measuring systems have had in encouraging hunters to shoot young, immature, pre- or currently breeding buffalo bulls. As such, I was delighted to read his recommendations in this regard as well as those relating to lions. As ethical, fair-chase hunters, we owe it to ourselves and our prey to adopt Kevin’s pertinent recommendations and adapt our hunting accordingly.

Kevin also recommends the use of shooting schools for hunters, and I agree wholeheartedly. Last year, at the ripe old age of sixty-two, I was persuaded to attend a safari shooting school in the Texas Hill Country even though I thought, quite arrogantly as it turned out, that there was little or nothing that some American could teach an old African hunter like me. How wrong I was yet again. I learned so much from my two ex-Navy SEAL shooting instructors that, in a subsequent article, I wrote that a course of this nature should be high on the priority list of anyone planning or about to depart on an African safari.

As ethical fair-chase hunters, we owe it to our prey to ensure that we can kill them quickly and cleanly and, preferably, with one shot. In my humble opinion, the hunt should be over once the trigger is squeezed. While this is not always possible, for a whole variety of reasons, this new edition will certainly help teach old and young, male and female, and novice and experienced hunters alike everything they need to know to give effect to the dearest wish of all hunters, and that is to be able to put an end to the hunt with a single trigger squeeze of the right rifle, loaded with the right ammunition for the game being hunted, under the conditions and at the ranges they are usually shot. In this regard, probably the most important new chapter in the book is entitled “Making the Perfect Shot.” I would like to suggest that, not only should it be required reading for anyone thinking about booking a safari, but it should also be an essential part of every hunter’s armory.

Peter Flack

January 2012

Cape Town, South Africa
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Introduction

It was never my intention to produce a book on African game animal anatomy. I was just fortunate to be in the right place at the right time and to have the necessary qualifications to do so. And I have the late Lionel Reynolds to thank for planting the seed that eventually grew into the original Perfect Shot and now this completely revised work.

I got to know Lionel when he was the education officer for the Zimbabwe Professional Hunters and Guides Association. In those long-ago days, the ZPHGA used to run training courses for learner PHs and guides at the Rifa Education camp in the Zambezi Valley’s Rifa Safari Area. By my good fortune, my Zimbabwe ranch was situated only a couple of hours’ drive from this once-popular training facility. I was at that time a recently qualified veterinarian and cattle rancher who also happened to be journeying along the long and pleasant path of becoming a licensed Zimbabwean professional hunter. It was inevitable I suppose that Lionel and I would meet and become good friends.

Zimbabwean PHs have long possessed the wonderful gift of sharing their knowledge and experience, and I was quickly swept along by this trait. With Lionel’s encouragement, I joined the Rifa’s lecturing complement, and for the next decade and a half I annually shared my knowledge of ballistics and game-animal anatomy. The anatomy part was accomplished by dissecting for the benefit of the learners, all the elephants, buffaloes, and impalas that they hunted and shot as part of the ZPHGA’s learner PH and guides training program. It was on one such occasion when Lionel commented, “Nobody has ever done this before, Kevin. You need to take some notes and keep a record of your efforts.” It was this comment that planted the seed that eventually grew into the first edition of The Perfect Shot.

A lot of water has passed under the bridge since that time. Thanks to the so-called “land reform” turmoil in that once oh-so-wonderful country, Zimbabwe is no longer my home. The ranch I lovingly developed now lies in ruin, and the sables I so cherished and nurtured have all ended up in the new settlers’ cooking pots.

Since that time I briefly became involved with the training of PHs in South Africa, hunted professionally in Mozambique, again bred sable antelopes, and managed game ranches in both South Africa and Botswana. Because of these experiences, I have become more knowledgeable with some of the antelope species that were not covered in the first edition, and they have now been included here.

A lot of new developments have occurred over the past decade in the custom bullet-making business, and I have enjoyed being involved with some of them. For the thick-skinned heavyweights, my experiences have convinced me that irrespective of caliber, super-heavyweight bullets work best, and this is an aspect that I cover in some detail in this completely revised edition.

Despite the world’s problems, professional hunting remains one of the most challenging and exciting occupations on the African continent. But no matter how enjoyable this vocation may be, it can also be one of the most frustrating. There is nothing more disheartening (and potentially dangerous in some instances) for a professional hunter and his trackers than to have to follow up game animals wounded as a result of either poor initial shot placement or inadequate terminal bullet performance. The bulk of these frustrations usually result from a client’s poor shooting ability, and, in an attempt to rectify this, I have included a chapter on this vitally important aspect in this edition as well.

The purpose of this book is actually quite simple. It attempts to help the prospective sport hunter hunt African game ethically, effectively, and well. By explaining the whys and the wherefores, it is my hope to instill a better understanding of the game species being hunted, together with a sound mental picture of their internal anatomy. This, together with a recommended prehunt rifle-handling and dryfiring training regime, should improve field-shooting performances and result in more enjoyable hunting experiences.
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This is how it all began. Here I am about to dissect a buffalo cow for the benefit of trainee Zimbabwean professional hunters and guides. Such times were all about the sharing of knowledge. I learned as much from my students as I hope they did from me.



This book also attempts to encourage potential sport hunters to come to this continent simply because the ultimate survival of Africa’s wildlife populations depends upon it! Controversial as it may seem, ethical sport hunting, conservation, and the sustainable utilization of our wildlife resources all go hand in hand—fueled by nothing but the foreign currency that it generates. “If it pays, it stays” is the keynote statement for the survival of African wildlife, and the funds generated from sport hunting are very much in the forefront of all such earnings.

I sincerely hope this work better enables you to sport hunt well, and to thoroughly enjoy the experience.

Dr. Kevin Robertson

January 2012

East London, South Africa
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THE BASICS PART I
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The brain of this mature impala ram is located between the eyes and the base of the ears, just below the horns.



Basic Game Animal Anatomy Chapter 1
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The Vital Organs

All internal organs in a game animal are essential for a prolonged, healthy, and reproductively successful life. They wouldn’t be there if they weren’t. Included amongst the various organs are four that are essential for an animal’s immediate well-being. Without the perfect function of these four internal organs, an animal will quickly die, and it is for this reason they are commonly referred to as the vital organs. They are the brain, the spinal cord and its associated vertebral column, the heart, and the lungs. Logically these are the organs that should be targeted in order to bring about the quick, efficient, and relatively painless death of any game animal—the goal of every ethical and humane sport hunter. To attain this goal, a basic knowledge of how these organs function and their anatomical positions within an animal’s body are absolutely essential.

Inexperienced sport hunters should realize that the vital organs of virtually all of Africa’s numerous and diverse species of game animals, from the tiniest antelope (the dik-dik) to the largest pachyderm (the mighty bull elephant) are situated in roughly the same place, regardless of the size or shape of the individual animal’s body. Although there are a few exceptions to the rule, the brain in the majority of Africa’s game animals is located high up in the skull, between the eyes and the base of the ears.

The spinal column runs along the top line, from the base of the skull, to the very tip of the tail. What most sport hunters do not realize, however, is that the spinal column dips downward steeply in the region of the shoulder to roughly the middle of the neck, where the neck joins the body. The spine then rises steeply within the neck to the head.

The size of the heart and lungs are, with the odd exception, in proportion to overall body size. In all species they are centrally situated in the chest, with the top of the heart and the center of the lungs lying between the shoulder and the front leg bones, or in a few species, just behind them. This is what sport hunters call the vital triangle. The center of this imaginary triangle—formed by the bottom edge of the shoulder blade, the shoulder joint, and the point of the elbow—lies somewhere above the bottom one-third of the torso, and the horizontal midline—perpendicular to the front legs when the animal is in the normal standing position. Since the vital triangle’s position on most of Africa’s numerous game species is remarkably constant, all sport hunters should learn to recognize and pinpoint it because in the majority of cases its center will be the aiming point. Let us now deal with the different vitals individually.

The Brain

Consider the brain as the computer that controls, drives, and directs all the bodily functions. An animal will die only when its brain has ceased to function. The brain runs on oxygen, lots of it. It is the blood supply to the head that provides the brain with this much-needed substance, and because its requirements are considerable, the head gets a correspondingly large and regular supply of blood.

In its role as the most essential organ, the brain has a number of important characteristics. First, it is small compared to the overall size of the body. It is also well protected by the hard, bony skull and in some instances, such as the buffalo, by the horns and boss. Like any highly developed and refined instrument, the brain is delicate and extremely susceptible to what is known as shock—the release of a bullet’s inherent kinetic energy. Even small, relatively low-energy bullets will easily switch off the brain if they are capable of penetrating the skull. For example, it is possible to successfully brainshoot and kill instantly a large Brahman bull from close range with a .22 rimfire. When this happens, the animal will collapse to the ground as if struck by lightning.

Those interested in the sport of boxing know that the brain is also extremely sensitive to being stunned. A knockout (KO) would be the equivalent boxing term. This is a temporary state of brain dysfunction in which an animal falls to the ground as if dead. However, numerous sport hunters, particularly the early elephant hunters, would testify that such an animal can recover at any moment, regain its footing, and make off with apparently little effect, often never to be seen again. In antelope or buffalo hunting, this phenomenon occasionally occurs when the horns, boss, or jawbone are struck by an incorrectly placed bullet.

This phenomenon is far more common with elephants because the exact position of the relatively small brain is difficult to locate within the elephant’s massive head, especially for the inexperienced sport hunter. Any bullet, regardless of caliber, that penetrates sufficiently to reach the brain but misses it is capable of stunning and dropping an elephant. So well documented are such instances that John “Pondoro” Taylor—the somewhat controversial ivory poacher and author of that wonderfully useful book, African Rifles and Cartridges—devised his own “Knockout” values. He graded all rifle calibers suitable for elephant on their ability to produce this stunning effect, and he even predicted the length of time that an elephant would remain knocked out. It is an interesting theory that still applies to this day.
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Despite its massive and strange-looking body shape, the brain of this hippo is also located between the eyes and base of the ears.



When any big-game animal drops to the shot, the second Golden Rule governing all sport-hunting situations should apply. That rule is simply this:


Put an insurance shot into the chest cavity before you move a step.



The Spinal Cord and Vertebral Column

The spinal cord runs from the brain stem at the back of the brain to the tip of the tail, within a cavity in the backbone or spinal column. If the brain is the computer that runs the whole show, the spinal cord is the main electrical wire that carries the computer’s messages to the rest of the body. Cut that wire and the messages won’t get through. Just where the wire gets cut is important because there are numerous smaller wires—the nerves—that branch off from the spinal cord all along its length. Generally, the farther to the rear the spinal cord is severed, the less debilitating the overall effect will be. Sever the spinal cord in the lumbar or lower back region, for example, and only the hind legs will be paralyzed. Sever it somewhere in the neck and shoulder region, and all four of the legs will be paralyzed. This will drop any game animal.

The spinal shot, aimed to break the neck and sever the cord in the neck or shoulder region, is important for the trophy hunter. It will drop and eventually kill any game animal as quickly and efficiently as a well-placed brain shot and without damaging the skull and horns. This is particularly important to those who hunt the big cats because trophy scores of both lions and leopards are based on measurements of the skull. Having these dangerous felines drop to a high shoulder spinal shot is a most gratifying experience for fairly obvious reasons: It’s the best insurance for keeping one’s own skin intact and free from scars!
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The spinal column lies in the middle of the neck where it joins the shoulder. The impressive horn curl of this mature bull buffalo is effectively covering this vital area.
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The bottom edge of the scapula, the shoulder joint, and the point of the elbow, when connected together, create the imaginary “vital triangle.” In just about all species, the top of the heart and all the “plumbing” lies in the center of this area.
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The top of the heart lies in the center of the vital triangle.



The spinal shot is also extremely useful for backup shots fired to stop a wounded animal from getting away. From the rear, a shot aimed to break the spine in the lumbar region above the root of the tail will invariably bring down the animal by paralyzing the hind legs. This could mean the difference between a lost animal (or at the very least, hours of difficult tracking) and a trophy on the wall.

Like the brain, the spinal cord is highly susceptible to shock. For the sport hunter, this phenomenon (a shock to the spinal cord) will drop an animal as quickly and cleanly as a successful brain shot or a spinal-neck shot that severs the spinal cord. However, the result is only a stunned animal that can regain consciousness and take off at any moment. The sport hunter should be aware of the two most common causes of spinal shock. The first occurs when one of the spinious processes—those sharp, bony projections that stick up from the top of the last neck and the thoracic vertebrae—is struck or nicked by a “placed-too-high” bullet. Such a hit does not sever the spinal cord but shocks it sufficiently to produce the same initial result.

Spinal shock can also occur from a high-shoulder shot placed on or through the shoulder blade. A heavy, expanding, large-caliber bullet can force the shoulder blade to slap up against the spine, producing the same shocking effect. The second golden rule applies here as well: If the animal drops to the shot, put another one into the heart-lung area, just in case.

The Heart

The heart is simply a four-chambered pump that circulates blood around the body. In reality it consists of two separate pumps joined together as a single unit. This is the central driving force behind the circulatory system and consists of a network of arteries, veins, capillaries, and many pints of blood. All arteries are thick walled and elastic, and they carry the blood away from the heart. Veins are thin walled, and they return blood to the heart. A fine capillary network joins the arteries to the veins.
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Right-hand side, quartering away, heart-lungarea shots often penetrate through the liver before entering the chest cavity. Such shots can be particularly effective.



Blood is the body’s fuel and transport medium. It carries oxygen and nutrients to all the tissues and organs, and it carries away carbon dioxide and waste products for filtration and excretion. From a sport-hunter’s perspective, oxygen is the most important substance that the blood carries because it fuels the brain.

The Lungs

The lungs are by far the largest of the four vital organs. Made up of two halves, they are closely associated with the heart and they surround the top portion of it. Together the heart and lungs completely fill the chest or thoracic cavity. The lungs reoxygenate the blood and simultaneously extract and expel waste carbon dioxide through exhalation. Lung tissue is highly elastic in texture. There exists within the chest cavity a negative pressure or vacuum. This occurs in the theoretical space between the chest wall and the lungs themselves in what is known as the pleural cavity. It is this vacuum that keeps the lungs expanded and fully inflated. When air enters the pleural cavity, either from the outside, or from the lungs themselves, this vacuum is lost. When this happens, the lungs, due to their elasticity, will collapse and shrink to the extent that when the chest cavity of an expired game animal is opened up, the lungs appear to be about half their normal, fully inflated size.
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Backing-away shots on a buffalo from a rearward angle that are placed too high can sometimes hit one of the two kidneys. Such a shot can be effective because the kidneys have a rich supply of blood.



Deoxygenated venous blood is dark bluish red. It returns via the venous system to the right side of the heart, and from there it is pumped to the lungs via the pulmonary artery for reoxygenation. Reoxygenated blood is a bright pinkish red. It returns via the pulmonary vein to the left side of the heart, which pumps it via the arterial system throughout the entire body.

The Secondary Organs

The liver and kidneys, although not essential for the immediate well-being of an animal, are important to the sport hunter for a number of reasons. Both have a rich blood supply and will hemorrhage profusely when punctured or otherwise damaged. Massive damage to either of these organs can be particularly debilitating to any game animal.

The liver lies well forward in the first half of the abdomen, more to the animal’s right-hand side and up against the diaphragm, which divides the chest and abdominal cavities. In most species, this places the liver not too far behind the heart and the back edge of the lungs. This is important for those “too-far-back,” behind-the-shoulder shots. Miss to the rear of the heart and lungs, and the bullet will probably penetrate some part of the liver. Such shots are fairly debilitating because this fairly large internal organ is fragile and because it tends to burst when struck by a bullet. That, in turn, results in a considerable amount of internal hemorrhaging. Liver shots should not be relied upon to kill the animal. The liver is, however, more commonly penetrated by angled or quartering shots, especially those when the animal is angled away from its right-hand side. Shots from this angle that pass through the liver and then penetrate on into the chest cavity can be particularly effective. Both the left and the right kidneys lie high up and well back in the abdominal cavity and on either side of and just below the spine. The right kidney is positioned somewhat farther forward than the left. This is important for those rear-end (Texas heart) backup shots that are placed off-center. Kidney shots are particularly debilitating because the kidneys have a rich blood supply, and the animal hemorrhages profusely when they are damaged. Quartering-away shots placed too high and too far back will, with luck, hit one or occasionally both kidneys. Such an animal will not go very far.
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Practical Field Ballistics for the African Sport Hunter Chapter 2
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With regards to effective and, therefore, enjoyable sport hunting, the following statements are especially applicable.


A shot in the right place is worth half a dozen in the wrong.



Where you hit an animal is, within reason, more important than what you hit it with.


Perfect initial shot placement is always the best caliber.



With these statements in mind, it should be obvious that whichever caliber-cartridge combination is used on an African safari, it must be “shootable,” and by this I mean it must be manageable, recoil wise. The fact that a particular cartridge or caliber is the biggest, best, and most powerful does not amount to anything if the sport hunter is so afraid of the recoil it generates that he or she can’t hit a barn door with the thing! I write from experience.

Stories of whole elephants being missed at a little more than spitting distance are most certainly not unheard of here in Africa. Heck, I once had a client miss a Cape buffalo at less than twenty paces with his monster magnum! In Mozambique recently a client of mine dropped a pretty darn close perfectly side-on buffalo by shooting it through the spine just in front of the hip bone! I have also followed up a good number of wounded buffaloes because that all-important initial shot was placed, in some instances, two feet or more from where it was intended! Hard to believe, I know, but absolutely true!

The sport hunter must also be familiar and sufficiently well practiced with his chosen rifle-caliber-cartridge combination so as to be able to deliver an accurately placed initial shot quickly. In my opinion this is the most essential and basic requirement of sport hunting, and yet it is my experience that there are many who venture forth on expensive African safaris ill prepared for field shooting; their skills are simply lacking.

In this modern day and age, professionally run, safari-type shooting schools are now quite common. I urge all of those who are inexperienced field marksmen to attend such a school before heading to Africa. I say this because it is also my experience that a bit of expert coaching can make a huge difference to a client’s shooting performance while on safari. A good performance will, in turn, greatly enhance the pleasure he will derive from an African experience.

In order to kill any African game animal quickly, the sport hunter needs to know exactly where an appropriately large caliber and suitably heavy, well-constructed bullet needs to be placed—and this aspect is the primary purpose of this book. He or she must also have a basic understanding of what I’ll term field ballistics so as to understand the bullet’s function in the killing process better.

Muzzle Energy

A bullet in flight contains potential or kinetic energy. It is the release of this energy—all or some of it—within an animal’s body that contributes quite significantly to the destruction or the damage to the internal organs. Released kinetic energy radiates outward not only from the point of the bullet’s impact but also along the resultant wound channel. This released energy results in hydrostatic shock waves in the fluid medium of all bodily tissues. These shock waves, as they radiate outward, are partly responsible for tissue destruction and internal organ damage.

The bullet itself contributes to the rest of the physical damage. By the time a bullet has stopped, all of its kinetic energy will have been released. Bullets that stop quickly, usually as a result of their disintegration, release their kinetic energy more rapidly than the ones that penetrate deeply and stop more gradually. Bullets that exit the body of an animal take their remaining energy with them.

Just how much muzzle energy a bullet in flight contains is determined by Einstein’s mathematical equation of E = ½ MC2 where M = the weight of the bullet in pounds and C = its velocity in feet per second. Bullet energy is referred to as Muzzle Energy or ME, and the units for it are usually foot-pounds or ft-lbs.

One foot-pound is the amount of energy required to lift one pound the vertical height of one foot, at sea level. The basic units used in all ballistics formula quoted in this work will be pounds (lbs.) and feet per second (fps). Bullets are weighed in grains and there are 7,000 grains to a pound.

To calculate a bullet’s ME value, divide its grain weight by 7,000 (so as to convert it to pounds); then multiply this by the bullet’s muzzle velocity in feet per seconds; then multiply it by its velocity in fps. To convert this total to ft-lbs of ME, it must then be divided by twice the earth’s gravitational constant of 37.16, which amounts to 64.32. So, the ME calculation of a 300-grain, .375 H&H bullet fired at 2,500 fps will look like this:

300 grains divided by 7,000 x 2500 fps x 2,500 fps divided by 64.32

This calculates out to 4,164 foot-pounds of ME.

Muzzle Energy has long been the yardstick by which all caliber-cartridge-bullet weight combinations are evaluated and compared. Clever marketing by the “bullet-velocity freaks” has long had the shooting public believing that ME is the holy grail of bullet performance. The thought process behind it all simply was “the more the better and the most efficient.” Out here in Africa we have long realized that this is not necessarily so.
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The bodies of all game animals are comprised primarily of water—about 80 percent in fact. When a bullet hits an animal, penetrates into its body, and eventually stops somewhere within it, the vast majority of its inherent kinetic energy content is liberated as hydraulic shock waves within this fluid-rich medium. (The remainder of its energy is liberated as heat.) It is these shock waves that cause muscle tissue to have a bloody, jellylike appearance that is known as bloodshot meat.

To the layman, the phenomenon of a bullet releasing its energy content within the body of an animal is known as “shock.” With regards to some of the smaller and medium-size antelope species, and leopards in particular, this process is important because it can kill instantly by switching off the animal’s central nervous system.

Enough shock can, therefore, produce a drop-to-the-shot effect in smaller and medium-size antelope species. To me, it seems that this is the reason why using vast amounts of ME has become the holy grail of the sport hunter. This in turn has led to the development of the ridiculous “monster magnums” and the desire for stratospheric levels of muzzle velocity. Because the formula for ME is based on the square of a bullet’s muzzle velocity, small changes in velocity can greatly influence a bullet’s ME content.

Unfortunately, you cannot kill any of the thick-skin African heavyweights—elephants, hippos, rhinos, buffaloes (the species collectively referred to as the pachyderms)—with “shock.” Their bodies are just too big and absorbent for this to have an immediate, drop-to-the-shot effect. (Although not a pachyderm, I need to include giraffes in this category as well.)

The pachyderms are best killed by suitably well-constructed bullets, which cause damage to or disrupt the function of the vital internal organs. In order to do so, a bullet must be able to penetrate the more than one-inch-thick skin and travel deeply within their hugely muscular and heavily boned bodies so as to be able to reach the targeted internal vital organs.
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Momentum

Along with kinetic energy, a bullet in flight also possesses momentum—known as MM or Momentum Value. Momentum is defined as “a quantity of motion of a moving body.” The more momentum a moving object has, the harder it is for that object to stop. A bullet in flight contains both MM and ME at the same time. Please realize that the amount of momentum a bullet in flight contains is completely independent from its muzzle energy value.

When considering sport hunting and bullet performance, especially with regards to the pachyderms, bullet momentum goes hand in hand with one vitally important terminal ballistic trait, and that is penetration. Put simply, the more momentum a bullet has, the better and deeper it is likely to penetrate. Muzzle energy has little influence on penetration; only momentum has.

The formula to calculate momentum is “bullet mass times its velocity.” In ballistic terms the units are again pounds and feet per second. If we take the same 300-grain .375 H&H bullet at a muzzle velocity of 2,500 fps, our formula will look like this:
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Knock Out or KO

With regards to the pachyderms especially, Knock Out or KO is another vitally important ballistic term. KO can best be defined as a measure of the “stopping punch” that a bullet is able to deliver. There are different versions of KO, with the two better known being Taylor’s and Hatcher’s KO Values. Their calculation formulas are similar. Taylor’s version uses a bullet’s momentum value in lbs-fps times the bullet’s diameter in inches while Hatcher’s uses the same momentum value times the bullet’s frontal surface area in inches squared.


Ballistic Coefficient (BC)

Ballistic Coefficient is the mathematical expression of how aerodynamic a bullet is, how well it overcomes wind resistance, and how effectively it maintains its velocity over distance.
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NB: Ballistic coefficient is only really for long-range hunting.





Taylor’s version works well when comparing different bullet weights within a specific caliber while Hatcher’s version is better suited for comparing the KO values of different calibers and bullet weights. The reason for this is simply that Hatcher’s version is more accurate when making caliber comparisons. If you double a bullet’s diameter, for example, its frontal surface area increases by four times. This aspect is taken into consideration in Hatcher’s formula, but not in Taylor’s. It is the reason caliber is so important when it comes to the sport hunting of dangerous game and “stopping” them. The larger the caliber, the harder it will “hit,” and the reason for this is simply the significantly larger frontal surface area of the bullet.

Few realize that different bullets in flight can contain the same amount of ME but different amounts of both MM and KO. Study the diagram below carefully because 4,000 ft-lbs of ME have long been regarded as the legal minimum amount of bullet energy for the effective hunting of pachyderms. It is important to realize that how this amount of muzzle energy is derived is more important than the value itself, which is why I give this example: The .404 Jeffery that fires a 400-grain bullet at 2,150 fps, the .375 H&H that fires a 300-grainer at 2,500, and an imaginary 40-grain “Aspirin” that fires at 6,800 fps will all contain approximately 4,000 ft-lbs of ME. Despite this, their respective MM and KO values differ greatly.

Out here in Africa, especially when the pachyderms are being sport hunted, the ballistics emphasis from a PH’s perspective will or should be on the different caliber-cartridge combinations of MM and KO values; those of their misinformed safari clients will usually only be on their ME values. I give the ridiculous example of the “Aspirin” so as to illustrate the fact that a bullet’s muzzle energy value, on its own, does not mean all that much. To make an educated ballistic decision, all these factors and not only ME need to be taken into consideration.

Bullet Sectional Density

Bullet Sectional Density or SD has a significant influence on a bullet’s terminal performance. It, too, can be determined by another mathematical calculation. SD is simply the weight of a bullet in pounds divided by the square of its diameter in inches. Put more simply it is a bullet’s weight in pounds divided by its frontal surface area in inches squared. SD is given as a three-figure decimal. For any given caliber, the only way to make any type of bullet heavier is to make it longer. When this happens, the bullet’s SD value will change.

It is my experience that a bullet’s sectional density value is as important as both its muzzle energy and momentum values, and maybe even more so, because SD has the greatest influence on just how well that bullet will penetrate. Good bullet SD goes hand in hand with good MM and KO values. With regards to the pachyderms, these, when combined, are a lot more important, terminal-performance-wise, than ME.

Let us once again use the popular .375 H&H as an example. This 100-year-old cartridge is capable of firing bullets that vary in weight from 210 to 400 grains. In the table below, notice how the SD changes as the bullet’s weight increases. Notice also that the muzzle velocity naturally decreases as the bullet weight increases and that the various bullet weights all produce slightly more than 4,000 ft-lbs of ME. The reason I give this example is to demonstrate how much MM and KO can be influenced by simply increasing bullet weight and, therefore, SD.

The above table is also a perfect example of why the .375 H&H is still, after all this time, the perfect African all-round cartridge. For plains game, and maybe also the big cats, a 270-grainer at 2,600 fps will be as flat-shooting as need be for shots all the way out to 300 paces. While for the pachyderms, 350- or 380-grainers have, in more recent times, proved to be highly effective—far more so than the more common 300-grainer. Better MM and KO values, as a result of better SD values, are the simple reason for this now well-observed and documented improvement in terminal-bullet performance.

Regardless of caliber, bullets suitable for the hunting of Africa’s thick-skin species need to have a sectional density of at least .300. If 4,000 ft-lbs is the recognized minimum muzzle energy value for such game animals, then .300 should also be recognized as the minimum bullet sectional density for use on these thick-skin heavyweights.

Out here in Africa, the three most successful pachyderm caliber-bullet weight combinations have long been the 500-grain .458, the 410-grain .416, and the 400-grainers of the various versions of the .450/.400 Nitro Expresses. The primary reason for this is their respective SD values of .341, .338, and .338 respectively. The ever-popular .375 H&H gained its all-round reputation with 300-grain bullets that have an SD of .305. Despite this, it has been my experience that bullets heavier than the 300s, especially the 350- and 380-grainers, are a lot more effective on buffaloes, in particular.

The reason for this is, for me, easy to understand. As explained, better SD values result in better MM and KO values, and when expanding bullets are used with larger final expanded diameters, this produces significantly bigger permanent wound channels, which, in turn, is the reason for their increase in effectiveness. It is my prediction that 350-grain .375s, with their excellent SD of .356 will soon be joining the most successful pachyderm bullet list.

Bullets suitable for all of Africa’s antelope species need to have SDs in the .240 to .290 ranges. Few varmints are hunted out here in Africa, but for those that are, low SD bullets in the .129 to .200 range are best.

Ballistic Coefficient

Like a bullet’s sectional density, its ballistic coefficient (BC) is also given as a three-figure decimal. BC is a measure of just how aerodynamic that particular bullet is, which, in turn, is a measure of how well it will retain its velocity over distance. Take, for example, two differently shaped bullets, both of the same caliber and weight and fired at the same muzzle velocity: a spitzer boat-tail and a blunt roundnose. Being of the same weight and diameter, they will have identical sectional density values, but because of their different shapes they will have different ballistic coefficients. The spitzer will be more aerodynamic than the roundnose and will, therefore, have a greater BC value. Because it slices through the air more easily, it will retain its velocity better. BC is only an important consideration for really long shots that are, in reality, not all that common out here in Africa. In the African sport-hunting context, a bullet’s ballistic coefficient is not something to get too fussed up about because the poorer a bullet’s BC, the better it will usually perform in bushveld conditions.

Blunt roundnose or more recently developed flatnose bullets perform better in thick, bushy conditions because they are less likely to be deflected. They also hit with a greater punch—a most desirable effect for both the thick-skin heavyweights and the dangerous cats. Granted, they lose velocity quickly over distance but, in reality, are usually used only for relatively close-range shots. Regardless of what caliber you use, remember to select a good spitzer boat-tail if long shots over open terrain are on the menu. Only 250- to 300-pace shots require a bullet with a good ballistic coefficient.

Recoil

There are no magic rifles anywhere in the world. If they fire a bullet, they will recoil. This is simply physics: For every action—the bullet exiting the barrel—there is an equal and opposite reaction—the rifle’s butt being forced back into your shoulder. Bullet weight, muzzle velocity, powder charge, and rifle weight all affect recoil. The heavier the bullet, the faster it travels and the more powder used, the greater the recoil will be. Heavier rifles recoil less than lighter ones. Rifle fit and balance also have an influence on how a rifle’s recoil is perceived. Well-balanced, perfectly fitted, suitably heavy rifles most definitely seem to recoil less than unbalanced, poorly fitted, too-light-for-caliber ones.

There are three parts to recoil. The first is Free Recoil Energy (FRE). This is the amount of force, measured in foot-pounds, with which a rifle will “come back at your shoulder.” Free Recoil Velocity (FRV) is the speed with which this force does so. Free Recoil Impulse (FRI) is the duration of time, in milliseconds, over which recoil is delivered. The difference between perceived recoil feeling like a heavy push or a vicious punch is a combination of FRV and FRI.

The calculation of FRE, FRV, and FRI is complicated, but it is muzzle velocity that, at the end of the day, has the greatest influence on how recoil is perceived. The human body can withstand some pretty hefty recoil when it is applied relatively slowly—in other words a slow FRV and a longer FRI But when a push becomes a vicious, rattle-your-teeth punch, the shooting performance of most sport hunters quickly deteriorates.

Recoil has, by far, the greatest influence on the statements made at the beginning of this chapter, simply because it is this aspect to rifle shooting that has the greatest influence on a sport-hunter’s field performance. Please keep this in mind when selecting a rifle-caliber-cartridge combination for your next African safari.
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Killing Criteria Chapter 3
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From a sport-hunting perspective, the lives of all game animals revolve around two basic criteria: a functional central nervous system consisting of the brain and spinal cord that controls all the bodily functions and the oxygen supply system that fuels it. In order to kill any game animal quickly and humanely, the sport hunter must either “switch off” the brain, sever the forward half of the spinal cord, or disrupt the central nervous system’s oxygen supply. The first two options are pretty straightforward: A shot that reaches the brain will switch it off instantaneously—much like the switching off of a light—and a neck or shoulder spinal shot will sever the wire that connects the brain to the rest of the body. Doing so will drop and eventually kill all game animals. Disrupting the central nervous system’s oxygen or fuel supply is a bit more complex.

As mentioned in chapter 1, the heart is simply the pump that circulates oxygen-carrying blood around the body. Damage to the pump will eventually lead to a disruption in the circulatory system by reducing the heart’s pumping efficiency. Hemorrhaging from a punctured heart or the rupturing of a major blood vessel in the chest cavity will rapidly reduce the volume of blood in the entire circulatory system. The combined effect of all this is a rapid reduction in the amount of blood reaching the head, resulting in the brain starting to run out of oxygen. And as soon as the brain’s oxygen supply runs out, the animal will collapse and expire within a few minutes.

The large veins that bring blood to the heart (the superior and inferior vena cava and the pulmonary vein) and the arteries that take it away (the aorta and the pulmonary artery) all enter and leave from the top of the heart. When viewed from the side, this “spaghetti junction” of major blood vessels is positioned roughly in the center of the lungs. A high heart shot through the atria (the upper chambers on either side of the heart) or, better still, through the intertwined large-diameter blood vessels just above it will invariably pass through the center of the lungs as well. This is because the lungs fully surround the top half of the heart and the associated intertangle of major blood vessels. In most of Africa’s game animal species, the top half of the heart fits into an indentation in the lungs known as the cardiac depression. The bottom half of the heart, the muscularly walled ventricles, do not. This means that the lungs do not cover the bottom half of the heart on either side.

There exists within the chest cavity of all animals what is known as the pleural cavity. This is the imaginary space between the smooth outer surface of the two lung lobes and the equally as smooth surface of the inner chest wall. Within this so-called space, there exists a vacuum or negative pressure. Because the lungs are like a big, stretched-to-its-limit elastic band, all the time they want to contract and collapse to a smaller, un-stretched size. It is simply this powerful negative pressure or vacuum within the pleural cavity that keeps the lungs expanded like a blown-up balloon. And when expanded, they fill completely the voluminous chest cavity.

When a bullet strikes and enters the chest area of an animal, some air will enter the pleural cavity through the entry wound. Bullet exit wounds are usually a lot larger than entrance ones. Should the bullet penetrate all the way through and exit the chest cavity, a lot of air will be sucked into the pleural cavity. Also, a bullet that hits any part of the lung lobes will also rupture some of the lung tissue, the alveoli. The alveoli are connected to the outside via the air passages. Air quickly escapes from ruptured or damaged alveoli into the pleural cavity. Collectively this results in the loss of the pleural cavity’s negative pressure, causing the lungs to collapse. The more and quicker air enters the chest, the faster the lungs will collapse and lose their functional capacity. Collapsed lungs—like those that are seen when the chest cavity of any animal is opened—are only about half their fully expanded or inflated size. This fact is important to remember.

All skin and muscle tissue tends to be elastic in nature. This, and the various muscle groups’ multidirectional layers can result in entry wounds sealing themselves; this is true of bullets from relatively small calibers and solid, nonexpanding bullets. This is especially noticeable on some of the larger game-animal species, and this can effectively prevent additional air from entering the pleural cavity. Bullet exit wounds are an entirely different matter because they tend to be far larger than entry wounds and as a result they are usually not able to seal themselves. It is for this reason that it is desirable in many hunting situations for bullets to exit.

The lungs have a rich blood supply and any damage to lung tissue will also rupture numerous small blood vessels, causing a hemorrhage within the lungs themselves. Blood will then begin to fill some of the alveoli’s air spaces, further reducing lung function. The animal will start to drown in its own blood, so to speak. For this reason, high lung shots are more effective than low ones.

A bullet entering the chest cavity from the side-on or from a quartering position will quite frequently hit and break a rib bone. This is particularly common in species like the buffalo, which have thick, broad, overlapping ribs with little or no intercostal spaces. When this happens, sharp, irregularly shaped bone fragments called “secondary projectiles” are also commonly blown into the lungs. Due to their irregular shapes, they travel in all directions and can shred the lungs considerably.

The combined effect of all the above—a damaged pump that cannot work effectively and a rapidly decreasing blood volume within the circulatory system, combined with damaged, collapsed, bloodfilled lungs—is that both the circulatory and respiratory systems begin to collapse. Less and less blood will reach the brain, and what little blood does will be carrying an ever-decreasing amount of oxygen. When the blood flow to the head is reduced to such an extent that the brain runs out of oxygen, the animal will fall down and die within about five minutes.

It is important to remember that the inevitable results of a successful high heart-lung shot will not be immediately apparent. It takes a good few seconds for all of the foregoing to occur, and it is for this reason that most high heart-lung-shot animals make a frantic dash of fifty to two hundred paces before going down. Remember that the faster any game animal with such a wound runs away, the more oxygen it will burn up as it does so, thereby accelerating the onset of the inevitable.

A well-placed broadhead arrow in the same heart-lung area will also produce a similar effect. Although there is no hydrostatic shock involved in bowhunting, excessive hemorrhaging from severed large-diameter blood vessels, a punctured heart, and an ever-decreasing blood volume, combined with punctured, damaged, and collapsing lungs will ultimately also lead to the brain running out of oxygen and the eventual demise of the bow-hunted animal.
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The tip of the knife blade points to the bullet entry wound, right in the middle of this old red hartebeest bull’s vital triangle.



In many instances, a low shot through the bottom portion of the heart—the ventricles—is not as effective as a high heart shot because the lungs may not be affected by such a shot. The more damage that can be caused to both the heart and lungs, the more rapid the combined effects of such a shot will be.

Low heart shots vary tremendously in their effectiveness. On the odd occasion, low heart-shot animals will drop to the ground as if struck by lightning and never move again. The effect will be similar to a successful brain or spinal shot, yet neither of these parts of the central nervous system will have been hit. I believe there are two explanations for this. The first is what I call the “milk bottle” effect. It can occur when the ventricles, the bottom pumping chambers of the heart, are struck with a low heart shot while they are “full.” Let’s use an analogy to explain.

Take two empty plastic milk bottles. Fill one of them with water, replace the cap, and place both of them on a stand at your shooting range. Shoot both of them in turn with your favorite hunting rifle. The water-filled bottle should explode most spectacularly, while a bullet will have little or no effect on the empty one. It will merely pass straight through it. The difference in results is that with the water-filled bottle, some of the bullet’s kinetic energy will be released into that 1,000 times denser-than-air medium as it enters and passes through it. This results in a dramatic and sudden increase in pressure within the bottle that causes it to burst so spectacularly. With the empty bottle, the air inside is the same density as the air on the outside. None of the bullet’s energy will be released into it, so there will be no increase in pressure inside the empty bottle to cause an observable effect.
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This is a photo of the inside of the chest cavity of the same red hartebeest. Notice how much the pink-colored lungs have collapsed; also note the blade tip is pointing to the bullet’s damage to the top of the heart. This is a good example of a perfectly placed shot. The high heart-lung shot, as it is also known, is by far the most effective for the vast majority of Africa’s game animals.



The bottom half of the heart is comprised of the two ventricles. These are the main pumping chambers. The heart’s right ventricle pumps blood to the lungs. The left ventricle pumps blood all around the body. As mentioned earlier, the head needs a large and regular blood supply so as to provide plenty of oxygen to the brain. This is the key to the whole explanation. During the heart’s pumping cycle, blood enters both the left and right atria—the chambers at the top of the heart—and these contract and force the blood through a set of one-way valves into the ventricles. Think of the atria as “primer pumps” for the ventricles. When the ventricles contract, blood is forced through another set of one-way valves into the aorta and pulmonary artery. During the pumping cycle, the heart is continually filling and emptying, fifty to a hundred times a minute.

Now, let us consider the ventricles, the left one in particular, as one of the plastic milk bottles. A bullet hitting it when it is empty will have little or no effect apart from puncturing it. But a bullet hitting it when it is full will cause a sudden and massive surge of blood pressure within the heart, similar to what caused the water-filled milk bottle to burst. The muscle fibers of the heart are more elastic than the plastic of the milk bottle, however, so this sudden increase in blood pressure is more likely to be contained within the heart, which will not burst as dramatically as the milk bottle. Most of this pressure surge will be contained within the heart and will spread via the elastic-walled arterial system to where a large amount of the arterial blood is pumped—the head. This will result in a massive surge of blood pressure within the brain. This surge will be strong enough to burst delicate cerebral blood vessels and cause the game animal to drop to the ground and die instantly of a massive and fatal stroke.

The ventricles are full only around 25 percent of the time; the rest of the time they are either empty or in the process of filling or emptying. For this reason, a left-ventricle, low heart shot does not always produce such a dramatic and conclusive result. It happens only occasionally, but when it does, the effect is extremely impressive and could cause one to believe that the cartridge-bullet combination used has phenomenal ballistic properties.

The second cause of a drop-to-the-ground heart shot is the occasional high heart-lung shot that hits the vagus nerve. Now the vagus nerve is the tenth, the longest, and the most widely distributed of the twelve sets of cranial nerves, all of which converge at the brain stem at the base of the brain. The vagus runs in two branches from the brain, past the heart, to the abdominal cavity. This nerve is thin, whitish, and about the diameter of a pencil’s lead. It runs just above the heart and next to the aorta. Numerous smaller branches of this nerve spread out into the chest area. It is suspected that a bullet hitting the vagus or one of its branches can stimulate it sufficiently to cause the heart to suddenly stop beating. When it does, the animal will drop to the ground and produce another of those rare but impressive, drop-to-the-shot effects.

Shock, best described as the rapid release of a bullet’s kinetic energy, can be another cause of a quick knockdown or drop-to-the-shot effect. This is an important killing factor, especially for some of the smaller and medium-size antelope species. Fast, fragile bullets of low sectional density can disintegrate soon after penetrating only a short distance or when meeting some fairly solid resistance, such as heavy bone. When this happens, they rapidly release their inherent kinetic energy. As already mentioned, released kinetic energy travels as hydrostatic shock waves in the fluid medium of the bodily tissues and blood vessels. In relatively small-body game animals, enough shock can kill instantaneously by effectively switching off the central nervous system. This phenomenon can occur even though no part of the CNS will have been struck. Leopards in particular are highly susceptible to this type of shock.
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Terminal Bullet Performance Chapter 4
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Terminal bullet performance is best described as what happens to a bullet, and the effect it creates, once it strikes the body of a game animal. A number of different factors influence terminal ballistics and I will deal with the more important of them in turn.

Caliber

Caliber is the diameter of a bullet, measured in either inches or millimeters; it is often used in the naming of cartridges. There are, however, many irregularities and inconsistencies to this concept that can be highly confusing for the inexperienced. For example, the .458 Winchester Magnum, .458 Lott, .450 Ackley, .460 Weatherby, .450 Rigby, .450 Dakota, and the .458 Express 3” all use the same .458 caliber bullet. Likewise, the .375 H&H and the .378 Weatherby both use a .375-caliber bullet. The actual bullet diameter of the .470 is .475 and that of the .404 Jeffery is .423. The bullet diameter for the .30-06 is .308 and the .270 shoots a bullet .277 in diameter! This confusion exists because the British tend to use the bore diameter and the Americans, the groove diameter when naming bullets.

Caliber is an important consideration in terminal ballistics simply because larger diameter bullets have greater frontal surface areas and the ability to produce bigger, permanent wound channels. The caliber must, therefore, be in relation to animal body size. Bullets too small in diameter, even though they may have the ability to expand to a larger final diameter, cannot be relied upon consistently to produce wound channels large enough to ensure the quick death in a large-body animal. Tissue destruction and internal organ damage are generally in direct proportion to a nonexpanding bullet’s caliber or diameter.
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Also, the larger the diameter and heavier a softpoint bullet or expanding-type bullet is, the greater is its potential to expand to an even larger final size. This is a very important aspect with regards to permanent wound-channel size, and it will be covered in detail in the following chapter.

As already explained, the larger the caliber, the greater will be a bullet’s frontal surface area, and this directly influences knockout or KO. This is an extremely important consideration when large and potentially dangerous animals are sport hunted. It is for this reason that the game departments of many African countries specify a minimum legal caliber for each of the various sizes and groups of game animals hunted for sport.

For the largest, thick-skin game animals (the pachyderms), the minimum caliber required is usually either 9.3mm (.366) or .375. A 7mm or .284 or sometimes the .270 is usually the required minimum for the big, dangerous cats as well as the large, thin-skin antelope species and the zebra. A .224 (the .22 caliber centerfires) is the smallest caliber legal for use on the smaller antelope species, the pigs, and vermin such as the baboon and jackal.

Bullet Weight

Bullet weight is strongly correlated to caliber. Sectional Density, one of a bullet’s most fundamentally important characteristics, is derived from this correlation. I sincerely hope that by now, the importance of sectional density (discussed in chapter 2) to African sport hunting and bullet performance is understood. Bullet weight is the major component of both a bullet’s momentum and kinetic energy values (also discussed in chapter 2) and like caliber should always be in proportion to a game animal’s body size. Remember, penetration is better guaranteed by increasing bullet weight and, therefore, sectional density rather than by simply increasing velocity.

For every caliber that can be recommended for a specific species or group of African game animals, there is a selection of bullets that will range in weight so that their respective sectional densities vary from “acceptable” (the mid-.200s) through “good” (the high .200s) to “excellent” (the low and mid-.300s). For the pachyderms, it is now evident that bullets with SDs in the high .300s work best. Remember that bullets with sectional densities below .200 or in the low .200s can generally be regarded as “varmint” bullets, and they have little application for the African veld.

In fairly general terms, the calibers that work well in Africa and their recommended bullet weights are as follows:


Caliber ........................................ Bullet Weight

6mm or .243 ................................. 85–100 grains

.25 or .257................................... 100–120 grains

6.5mm or .264 ............................ 100–140 grains

270 or .277 ................................. 130–160 grains

7mm or .284................................ 140–175 grains

The .30 ........................................ 150–220 grains

8mm or .323: ............................. 180–220 grains

.338s ........................................... 160–250 grains

.358 ............................................ 180–250 grains

9.3mm or .366 ............................ 250–320 grains

.375 ............................................ 210–380 grains

The .40s

.411, .416, .423, .435................... 300–450 grains

.458 ............................................. 300–600 grains

.475 ............................................. 500–600 grains

.475 #2 Jeffery or .488 ...................  500 grains

The .50s

.505 and .510.............................. 525–600 grains

.585 .................................................... 750 grains

.600 Nitro Express............................. 900 grains

.700 Nitro Express .......................... 1,000 grains



Muzzle Velocity, Kinetic Energy, and Momentum

The velocity at which a bullet impacts an animal depends upon its muzzle velocity, ballistic coefficient, sectional density, and the shooting distance. This velocity is the most important component in a bullet’s kinetic energy value because it is calculated from the square of this amount. Bullet velocity is also a major player in the calculation of a bullet’s momentum value.

A bullet will start to liberate its inherent kinetic energy as soon as it strikes some form of fairly solid resistance. The liberated energy radiates outward from the point of impact and along the resulting wound channel as hydrostatic shock waves in the fluid medium of the blood and bodily tissues. These shock waves contribute significantly to tissue and internal organ damage because they can burst blood vessels, sever nerves, and even switch off the central nervous system in some species. They generally wreck everything in their path, resulting in bloody and bruised muscle tissue with a jellylike look (bloodshot meat).

Other tissue damage associated with a bullet wound is caused by the cutting action of the rapidly spinning or tumbling bullet. Bullets spin at somewhere between 3,000 and 4,000 revolutions per second as they pass through skin, muscle, bone, and organ tissue. Secondary projectiles, if any, are usually in the form of bone splinters or bullet fragments. These projectiles also play a part since their irregular shapes cause them to travel erratically.

The more solid the resistance a bullet encounters like a major shoulder bone for example, the greater and more rapid this energy release will be, and the larger the resulting shock effect. By the time a bullet stops, all of its kinetic energy will have been liberated. (A portion of a bullet
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This is why caliber is so important when it comes to KO.
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The Effect of Bullet Weight on
Muzzle Energy, Momentum, and KO

Caliber | BulletWt. | SD | Muzzle Muzzle Muzzle | Taylor’s

grn Velocity Energy | Momentum KO
fps ft-pounds Ib-fps Value
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375 380 .386 2,200 4,080 119 45
875 400 407 2,125 4,010 121 46
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