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Most of the time when bone is hit secondary fragments are generated that contribute to wounding effectiveness, as dramatically demonstrated here with a 60-grain, .233-caliber Nosler Partition and a deer humerus imbedded in a Bullet Test Tube. Hitting bone puts tremendous forces onto the bullet and may cause it to lose some of its structural integrity—not necessarily a bad thing if the purpose of the shot is to put an animal down quickly.

Experienced big-game hunters have undoubtedly recovered bullets from animals only to find they didn’t look like the pictures in the advertisements. Its also likely they have shot an animal or two that that was never recovered. This may have left them questioning their marksmanship as well as cartridge and bullet selection. Let’s face it, the bullet is the only thing taken to the field that actually comes into contact with the animal. That expensive rifle and high-dollar riflescope you spent your family’s Disneyland vacation money on stays right in your hands. It’s the bullet and your ability to put it in the right place that is the hinge pin to a successful hunt. The short mags, long mags, custom rifles and quality optics are just supporting characters. The bullet is the star!As a result of my experience working with bullets and bullet testing medias I was contracted by Ballistic Technology to evaluate and assist with the development of a new bullet-testing product called the Bullet Test Tube. The Bullet Test Tube provides hunters with an affordable, practical and re-useable means to conduct laboratory quality bullet testing on their own. As a result of my work with Ballistic Technology I ended up with a large quantity of the re-useable expansion material used in the Bullet Test Tube, allowing me to substantially enhance my on-going hunting bullet research.I took leg bones collected from whitetail deer, cut them to 5 inches in length and molded them inside the Bullet Test Tube at a depth of 1.5 inches. The bone I used was the short, humerus bone that connects to the shoulder of a whitetail deer. It is a bone commonly hit during bullet entry.  To make the test even more interesting I selected bullets in four different calibers of vastly different weights impacting at various velocities. 

	Test Rifles 

	Cartridge
	Rifle
	Bullet
	Impact Velocity
(feet per second) 

	.223 Remington 
	NULA
	60-grain Nosler Partition 
	2,995

	.257 Roberts 
	Cooper M22 
	100-grain Barnes Triple-Shock 
	3,244

	.308 Winchester 
	Sisk Custom
	150-grain Sierra Pro-Hunter 
	2,740

	.358 Winchester 
	Sisk Custom 
	200-grain North Fork 
	2,660


200-grain, .358-caliber North Fork
One man in a little shop in Glenrock, WY makes North Fork bullets. The bullet’s core is bonded to its copper-alloy jacket and the tapered forward jacket permits rapid expansion while the solid shank section ensures high weight retention. This was the heaviest bullet tested, and it generated a cavernous wound cavity extending deep into the test media, removing 2 inches of bone. Like all the bullets, the North Fork scattered bone fragments throughout the wound cavity. [image: image2.jpg]



The 200-grain, .358-caliber North Fork bullet initiated expansion well before impact with the bone and created a deep wound cavity. Its core is much tougher than the core inside most bullets, hence the clean looking wound cavity.

I have tested a number of .27-, .30- and .35-caliber North Fork bullets in a variety of different bullet testing medias, and they generally retain more than 90 percent of their original weight and form a near picture-perfect mushroom. The North Forks from the bone test retained at least 80 percent of their weight, and while the mushroom was fairly well formed, it did loose a small portion as a result of the impact with the bone. I consider this excellent performance.
150-grain, .308-caliber Sierra ProHunter
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	In each case that the 150-grain, .308-caliber Sierra ProHunter bullet was tested in bone-imbedded media the bullet’s core and jacket separated but were found either together or side by side at the point of terminal penetration. Such may not be textbook performance, but the wounding capability is often enhanced.


My first test of Sierra ProHunter bullets in the Bullet Test Tube media involved 150- and 180-grain, .308-caliber bullets, and the results were promising. Both bullets retained a high percentage of their weight and formed into wide mushrooms. The 150-grain Sierra ProHunter bullet created a wound cavity that measured 230 ml when tested in media without bone. In the bone test, the wound cavity was virtually of the same volume and shape. When comparing the penetration from the media without bone to the media with the bone molded in, there was only .3-inch difference. This is very consistent performance with regard to tissue or media destruction.The jacket of the ProHunter bullet did separate form the core, but both were found together at the end of the wound cavity for a combined weight of 96.5 grains. That’s about 30 grains less than the weight this bullet will consistently retain in bullet testing material when bone is not struck. Repeated testing confirmed that this core/jacket separation had no affect on the damage the bullet inflicted.
100-grain, .257-caliber Barnes Triple-Shock X-Bullet 

	[image: image4.jpg]



The 100-grain, .257-caliber Barnes Triple-Shock X-Bullet lost all petals on each test with bone molded in inside the media. Petal loss had no detrimental affect of the amount of tissue the bullet destroyed. 
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In this wound cavity created by a 100-grain, .257-caliber Triple-Shock the first lost petal was found at a depth of 7 inches. Bone fragments were carried as deep as 12 inches into the test media. 


Like bonded bullets, Triple-Shocks have a reputation for high weight retention and all of the testing I have done with them as well as field results support this reputation. Still, I have heard campfire tales from hunters claiming that Triple-Shocks will lose their petals. I’ve found no evidence that this loss of petals dramatically changes the Triple-Shocks in-game wounding potential, but I think I have found out why it happens.As the Triple-Shock expands the petals peel back and are stressed toward the base of the bullet. Like any bullet, when the Triple-Shock strikes bone there is a potential for tumbling. During this tumble the petals are stressed in the opposite direction and can sheer off. When the petals sheer off the diameter of the bullet is drastically reduced and therefore so is resistance in the media or animal. The result is deep penetration, and if in an animal, very likely a very small exit hole.This deep penetration and itty-bitty exit wound is likely the reason that some hunters have claimed that the Triple-Shock failed to expand in an animal lying at their feet. I have tested enough Triple-Shocks to know they initiate expansion very fast and always expand if velocities are more than 2,000 feet per second.I tested several Triple-Shocks in the bone-imbedded media trying to sort this out and penetration ranged from a depth of 18 to 22 inches. In every case, the Triple-Shocks lost all their petals and tumbled inside the media after hitting bone. All of them were recovered base-forward. With a volume of 110 ml, the wound cavity created by the 100-grain, .257-caliber Triple-Shock averaged about 15-percent larger than wound cavities created in boneless media.
60-grain, .223-caliber Nosler Partition.
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This wound cavity created by the 60-grain, .223-caliber Nosler Partition vividly illustrates the damage to a deer leg bone. The dark grey fingers extending from the top of the wound cavity at a depth of about 2.25 inches show where the front core of the Nosler Partition separated and left the main portion of the wound cavity. 


Bryce Towsley, a gunwriter and experienced hunter, once asked me what I considered to be the best hunting bullet. I have taken several animals, small and large with the 60-grain, .223-caliber Nosler Partition, and I am convinced when you consider its size, it is one of the best bullets ever designed. The engineering and manufacture of a Partition bullet this small, that performs as well and as predictable as this bullet does, deserves recognition.When tested in the media without bone molded in it at impact velocities of about 3,000 feet per second this bullet penetrates about 12 inches and produces a wound cavity that measures 105 ml in volume. At .223 WSSM velocities, the wound cavity doubles in size and penetration increases by 2 inches. In both cases the recovered bullets looked like you would expect a Nosler Partition to look.With bone imbedded, the wound cavity volume reduced by 20 percent, but penetration increased by 10 percent. Both changes can be attributed to the reduction in the diameter of the recovered bullet. Still this bullet penetrated as deep as the 150-grain .308 and 200-grain .358 bullets! 

	Wound Cavities and Penetration

	Cartridge/Bullet
	Wound Cavity
Volume (ml) 
	Total Penetration
(inches) 

	.223 Remington
60-grain Nosler Partition 
	75 
	13

	.257 Roberts 
100-grain Barnes Triple-Shock 
	110
	19.2

	.308 Winchester
150-grain Sierra Pro-Hunter 
	230 
	12.5 

	.358 Winchester 
200-grain North Fork 
	290
	12.25 


	Recovered Bullets 

	Bullet
	Retained Weight (grains/percent)
	Recovered Diameter
(inches) 
	Impact Velocity 
(feet per second) 

	60-grain Nosler Partition 
	33.5/55
	.27
	2,995

	100-grain Barnes Triple-Shock 
	67.5/67
	.29
	3,244

	150-grain Sierra Pro-Hunter 
	96.5/64
	.53
	2,740

	200-grain North Fork 
	160/80
	.6
	2,640


Those who feel the .223-caliber Nosler Partition is not suitable for deer have to recognize it can penetrate on par with bullets weighing three times as much even if bone is hit. Too, those who have nothing but speculation to support their argument are more likely make the claim that a bullet this small cannot defeat bone.Also, this test illustrates why Triple-Shocks sometimes loose their petals, and this petal loss is of no consequence in terms of the damage the bullet will inflict. If anything, this shedding of petals may help achieve an exit wound that in most cases is not a bad thing.It has long been a commonly accepted hypothesis that if the core and jacket of a bullet separate, it means the bullet is bad. This may be true to an extent, but the separation is not as important as where in the animal the separation occurs. If core and jacket separate upon impact with bone or during initial expansion, penetration and tissue damage will be compromised. On the other hand, many core-and-jacket separations happen when the bullet is nearing the point of terminal penetration like with the Sierra ProHunter.The jacket stops first because of its larger diameter and lighter weight, while the core pulls itself free and continues on a short distance. That’s called Newton’s first law of motion: “…an object in motion tends to stay in motion with the same speed and in the same direction unless acted upon by an unbalanced force.” On several occasions I have found bullet jackets and cores that have come to rest in an animal very near each other after necessary penetration was achieved.

