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In these heydays of popular zoology, when eager young naturalists are coming to the front in crowds, and fine new scientific museums are starting up on every hand, there is small need to apologize for the appearance of a work designed expressly for the naturalist and museum-builder. Had justice been done, some one would have written this book ten years ago.

The rapid and alarming destruction of all forms of wild animal life which is now going on furiously throughout the entire world, renders it imperatively necessary for those who would build up great zoological collections to be up and doing before any more of the leading species are exterminated. It is already too late to collect wild specimens of the American bison, Californian elephant seal, West Indian seal, great auk, and Labrador duck. Very soon it will also be too late to collect walrus, manatee, fur seal, prong-horn antelope, elk, moose, mountain sheep, and mountain goat. All along the Atlantic coast and in Florida the ducks are being exterminated for the metropolitan markets, and the gulls, terns, herons, egrets, ibises, and spoonbills are being slaughtered wholesale for the equally bloodthirsty goddess of Fashion. If the naturalist would gather representatives of all these forms for perpetual preservation, and future study, he must set about it at once.

This work is offered as my contribution to the science of zoology and the work of the museum-builder. It is entirely "an affair of the heart," and my only desire in regard to it is that it may be the means of materially increasing the world's store of well-selected and well-preserved examples of the beautiful and interesting animal forms that now inhabit the earth and its waters. The sight of a particularly fine animal, either alive or dead, excites within me feelings of admiration that often amount to genuine affection; and the study and preservation of such forms has for sixteen years been my chief delight.

In these pages I have sought to give, in clear language, the detailed information which I have found deplorably lacking in all "manuals" on this subject that I have ever seen, save one, in French, published many years ago, and which, while very tiresome to write out, are precisely what the practical worker wants. I hold a permanent grudge against those who have written before me on the subjects here treated of, because of what they did not write. The average book on taxidermy contains four times too much "padding," and not one quarter enough practical information. "If this be treason, make the most of it."

The students of entomology are indebted to Dr. Holland for his admirable chapters on Insects, and I leave them to make their own acknowledgments. My own very sincere thanks are hereby tendered him for his valuable contribution to this work, thereby making it complete. I am also under obligations to Mr. Charles Bradford Hudson, the accomplished artist, whose skill has done so much to explain and embellish the text. The spirit and interest with which he entered into his share of the work very materially lightened and encouraged my own tardy labors.

My thanks are also due to my valued friend, Mr. Frederic A. Lucas, of the Department of Comparative Anatomy, National Museum, and one of the founders of the Society of American Taxidermists, for advice and assistance in the preparation of the illustrations relating to work on skeletons. Mr. W. Harvey Brown, Naturalist of the U.S. Eclipse Expedition to Africa, kindly wrote for me nearly all of the chapter on "Mounting Disarticulated Skeletons;" Messrs. William Palmer and John W. Hendley, of the National Museum, also rendered me valuable services; for all of which I gladly record here an expression of my thanks and appreciation.

Having already retired from taxidermy forever, this is positively my "last appearance" in this field.

W.T.H.

Buffalo, N.Y.
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The need of thoroughly skilled collectors is increasing every hour; and right here let me say to the young naturalist athirst for travel and adventure, There is no other way in which you can so easily find a way to gratify your heart's desire as by becoming a skilful collector.

The most important vertebrate forms are being rapidly swept off the face of the earth by firearms, traps, and other engines of destruction. In five years' time—perhaps in three—there will not be a wild buffalo left in this country outside of protected limits. There are less than one hundred even now—and yet how very few of our museums have good specimens of this most interesting and conspicuous native species.

The rhytina, the Californian elephant seal, the great auk, and the Labrador duck have already been exterminated. For many years the West Indian seal was regarded as wholly extinct, but a small colony has lately been discovered by Mr. Henry L. Ward on a remote islet in the Gulf of Mexico. The walrus, the manatee, the moose, mountain goat, antelope, mountain sheep, the sea otter, the beaver, elk, and mule deer are all going fast, and by the time the museum-builders of the world awake to the necessity of securing good specimens of all these it may be too late to find them.

Even in South Africa, where big game once existed in countless thousands, nothing remains of the larger species save a few insignificant springboks, and no game worth mentioning can be found nearer than the Limpopo Valley, eight hundred miles north of the Cape!

Now is the time to collect. A little later it will cost a great deal more, and the collector will get a great deal less. Sportsmen, pot-hunters, and breech-loading firearms are increasing in all parts of the world much faster than the game to be shot, and it is my firm belief that the time will come when the majority of the vertebrate species now inhabiting the earth in a wild state will be either totally exterminated, or exist only under protection.

But do not launch out as a collector until you know how to collect. The observance of this principle would have saved the useless slaughter of tens of thousands of living creatures, and prevented the accumulation of tons upon tons of useless rubbish in the zoological museums of the world. It costs just as much to collect and care for scientific rubbish as it would to do the same by an equal number of scientific treasures. Between fool collectors on one hand, and inartistic taxidermists on the other, the great majority of the world's zoological museums have been filled with objects that are anything but attractive; and for this state of affairs the collectors are more to blame than the taxidermists.

Bad work in collecting is, in nine cases out of ten, due to one of two causes—ignorance or laziness. By some curious process of reasoning, many really intelligent men conclude that they can go into the field and collect successfully without having learned a single thing about methods, or asked a word of advice from a competent instructor. Many seem to think that the only thing required is main strength, and that even that may be exerted by proxy. Even now, men who have travelled and written books go to South America and dry all their skins in the sun—after having carefully removed all the leg bones—and their small skeletons they boil!

Some of the worst mammal skins I ever saw were made by a professor of natural history, who actually managed to do nearly everything as it should not have been done. And yet, collecting all kinds of animal specimens, in all climates, is perfectly simple to any one who has enough enterprise to inform himself of the most reliable methods, and put them in practice.

I will confess I feel very deeply on this point, for I have toiled, needlessly, unnumbered hours, and days too, in overcoming, as far as possible, the inexcusable blunders of collectors. I have seen thousands of dollars wasted in this way that could have been saved by good work in the field. It is easier to mount two good skins within five per cent of perfection than to mount one poor one not nearly so well. Let me advise the directors of all scientific museums, institutions of learning, and patrons of natural history generally, when appealed to by an enthusiastic collector for funds with which to go abroad and collect an untold amount of priceless specimens, in every case withhold your aid until the would-be collector demonstrates conclusively that he has learned how to collect. If he has not wit enough and grit enough to acquire ability, and then prove property, he is not fit to send anywhere, save back to the bosom of his family.

These are the qualities which are required to make a first-class collector: He must have a fair general knowledge of zoology, especially the vertebrates. He must be a good shot, a successful hunter, and capable of great physical endurance. Then he must be a neat and skilful operator with the knife, and conscientious in the details of his work, down to the smallest particulars, for without this quality his specimens will always be faulty and disappointing. In addition to all these requirements he must be a man of tireless energy, incapable of going to bed so long as there are birds to be skinned, and who, whenever a doubt arises in his mind in regard to the necessity of more work on a specimen will always give the specimen the benefit of the doubt.

I strongly advise every one who becomes a collector to learn to sketch from nature. No matter whether you have any artistic ability or not, if you are determined about it, you can learn to make pencil sketches of rare specimens in the field, and of native houses, costumes, weapons, etc., and remarkable natural objects of all kinds, which, even though crude and inartistic in finish, may be of permanent value to the scientific world. The camera and dry plate are of great value, but commend me to the pencil and sketch-book that "sticketh closer than a brother," and that never fail you on account of weather, weight, or accidents. Therefore I say, sketch; sketch poorly if you cannot sketch well, but above all, sketch.

The moment you make up your mind to go on a collecting trip, even if be only into the next county, read everything you can get hold of which will tell you aught about the natural history of the country you are to visit. Ask what has been written, search library catalogues for titles of books, then get all you can, and read all you get. Only the churl will refuse to lend you a book you cannot afford to buy. Read all about the physical geography, geology, climate, inhabitants, fauna and flora, for all these will have a direct bearing on your work. If you are going to unexplored territory, about which nothing has been written, then "read up" on the adjacent countries, for even that will be very useful information.

Guides and Companions.—No matter where you go, you will be obliged to have one or more companions, who know the country, to act as guides and general assistants. It may be that you can find a single person combining the necessary qualities of a guide and interpreter with those of a boatman, a teamster, or porter. The expense of such assistants must be counted upon from the very first. It may be stated as a general rule that in the tropics the services of natives can be had cheaply; while those of Europeans are generally dear in comparison with what they do.

Clothing and Food.—These subjects I propose to leave entirely alone. They make excellent "padding" for a work of this kind when there is a lack of really useful information with which to fill up; but every man feeds and clothes himself according to the dictates of his temperament, his purse, or his own sweet will. Whether his way is the best or the worst, he will still have food and clothes more or less suitable to his needs, and time spent in advising him what to wear and to eat is time wasted. These questions are generally controlled by the locality and circumstances.

Preservation of Health.—There are certain hygienic principles which apply all the world over, and since their observance becomes in the tropics a question of life and death, I will record them. Their observance has preserved my health intact in unwholesome jungles in a way that I consider nothing short of wonderful.

Never sleep on the ground in the wet portions of the tropics when possible to avoid it, but keep above the poisonous miasmatic vapors that lie close to the earth.

Boil water before drinking it, if it is thought to be bad, and avoid stagnant water at all times.

Drink no spirits whatever except when really sick or debilitated, nor wine, nor other alcoholic beverages. Avoid brandy, whiskey, and rum as you would the plague.

Eat no unripe fruit, and with moderation of even ripe fruits, excepting bananas, which are harmless and most excellent food.

Avoid eating large quantities of meat, but give the preference to rice, and farinaceous foods generally.

Wear light flannel shirts, and at all hazards keep the head and nape of the neck well shielded from the sun. Pith helmets are best.

After getting wet, do not sit down in the hot sun with your wet clothes on, but if you must remain in the sun, keep moving.

By means of rubber clothing, or "ponchos," keep from getting wet whenever you can.

On coming into camp with wet garments, do not sit down in them to rest, but change immediately to dry clothing and footgear. The strict observance of this rule will save many an attack of fever.

Medicines.—Every traveller or collector who goes beyond the ready reach of doctors (and for that matter also every family living in the country) should have a small box filled with certain medicines and simple appliances as a resort in all cases of emergency. Very often a deal of mischief can be prevented by having the proper remedy at hand and ready for immediate application. Who has not seen great suffering endured for the lack of a simple remedy costing only a few cents? No matter where I go in the field, or how much luggage I am impeded with, I always carry with me a small, square, japanned tin box (10 inches long, 7 inches wide, and 4 inches deep) which contains the following:





	1 roll silk court-plaster (about 1 yard).
	1 bottle Collis Browne's chlorodyne.



	6 curved surgeon's needles and silk thread.
	1/2 ounce quinine.



	4 ounces spirits of turpentine.
	1 package Epsom salts.



	4 ounces tincture of arnica.
	1 package senna leaves.



	2 ounces syrup of ipecac.
	1 package carbonate of soda.



	1 ounce paregoric.
	2-ounce bottle of Squibb's diarrhoea mixture.



	1 ounce ammonia.
	1 box Beecham's pills.



	2 ounces castor oil.
	1 small measuring-glass.



	1 pint lime-water and linseed oil.
	1 piece of small rubber tube, a foot long.



	1 pint best brandy.
	12 doses of tartar emetic.





The above makes a formidable showing, but the whole stock costs only about three dollars and fifty cents, and the box, with lock and key, about one dollar more. I have lately added to this outfit a most valuable and helpful little book, entitled "Till the Doctor Comes," by George H. Hope (G.P. Putnam's Sons, New York), which to any traveller or country dweller is worth twice its weight in gold. Fortunately, however, it costs only fifty cents, and no one need be without it.

While a traveller or hunter should never drink brandy or whiskey as a beverage, it is a most excellent thing to have in many cases of sickness or accident, when a powerful stimulant is necessary. Above all things, however, which go farthest toward preserving the life of the traveller against diseases and death by accident, and which every naturalist especially should take with him wherever he goes, are habits of strict temperance. In the tropics nothing is so deadly as the drinking habit, for it speedily paves the way to various kinds of disease which are always charged to the account of "the accursed climate." If a temperate man falls ill or meets with an accident, his system responds so readily to remedies and moderate stimulants that his chances for recovery are a hundred per cent better than those of the man whose constitution has been undermined by strong drink.

There are plenty of men who will say that in the tropics a little liquor is necessary, "a good thing," etc.; but let me tell you it is no such thing, and if necessary I could pile up a mountain of evidence to prove it. The records show most conclusively that it is the men who totally abstain from the use of spirits as a beverage who last longest, have the least sickness, and do the most and best work. As a general rule, an energetic brandy-drinker in the jungle is not worth his salt, and as a companion in a serious undertaking, is not even to be regarded as a possible candidate.
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In making up an outfit with which to work on specimens in the field, away from civilization perhaps, you must first decide definitely upon the line of work you intend to do, for upon this the extent and character of your outfit must depend. The requirements to be met are economy of space, weight, and labor, with no necessary article lacking. The mere item of keeping one's tools in order, and always accessible, is much more important than it would at first seem to be. There must be no confusion, and not a single article must get lost. Good tools, and plenty of them, in good working order, go a great way toward the production of faultless specimens, having the highest possible value.

I think I may say without boasting that on my third collecting trip abroad (to the East Indies) my outfit came as near perfection in size and arrangement as can ever be reached without far greater expense than that entailed. I was obliged to pack and unpack the whole of it at least fifty times, but its arrangement was so systematic and compact that the complete packing up never required more than fifteen minutes, and I could go to it in the dark and find any article desired, even to a needle and thread.

The whole arrangement was very simple. To start with, the entire outfit of firearms, ammunition, tools, hunting-gear, and a good stock of preservatives was contained in an iron-bound black walnut chest about the size of a carpenter's tool-chest.

To keep my loading implements and ammunition in order, I had an ammunition-box of walnut, 14-1/2 inches long, 12-1/2 wide, and 4-1/2 deep, outside measurements, divided inside into five compartments, which held and kept in order all the appendages belonging to my three guns, and enough ammunition to last a month for ordinary shooting.

Another small box, made of ash, one-quarter of an inch thick, and divided into four compartments, contained an assortment of knives, labels, and small tools (see list below), and was in every way multum in parvo. Both these boxes had their places in the chest, and my guns, each in its own box-case, were provided for in the same receptacle. I have had made for collectors going out from the National Museum nearly a dozen tool-boxes in exact duplication of the original mentioned above, and I can confidently recommend both it and the ammunition-box as serving their purposes most satisfactorily.

Since my outfit for the East Indies proved very satisfactory, and with one or two additions is precisely what I should take were I to go again on a similar expedition, I give below a full list of its contents. The additions I should make would be a Winchester 7-shot repeating rifle, calibre 45-75, with the necessary ammunition, a double-barrelled breech-loading gun, No. 12, and possibly a wooden tank 2 feet × 2 feet × 2 feet, with a screw top, for the preservation of mammal skins in a salt and alum bath. This last addition is rendered necessary by the fact that I have adopted a different method of preserving skins from that I had followed up to that time. Instead of drying all skins as I did then, I now preserve the majority of them in a wet state, and keep them so, except such as are desired as skins for study, and not for mounting. The apparatus necessary for collecting insects will be described in the section devoted to work of that class.

Outfit for General Collecting,

Vertebrates and Invertebrates, both Large and Small, Dry and in Spirits, and on a Large Scale.




	1 Agassiz tank (copper), in wooden box, for alcoholics.



	1 chest of black walnut, iron-bound, to contain all the articles enumerated below:



	1 Maynard rifle, two barrels, calibre 40,
	40 pounds shot, assorted sizes.



	and 45-85.
	10 pounds Maynard bullets.



	1 double-barrelled breech-loading smooth-bore 1,000 Berdan primers.



	gun, No. 10, in case ($30).
	12 pounds Orange ducking powder.



	1 Maynard shot-gun, No. 16.
	30 pounds arsenical soap.



	1 Smith & Wesson revolver, cal. 32.
	15 pounds dry arsenic.



	1 cartridge-belt and cartridge-bag.
	1 dozen large skinning-knives.



	1 dozen small skinning-knives.
	2 pairs scissors.



	6 scalpels.
	1 brain hook.



	2 claw hatchets.
	1 pair long forceps.



	1 saw.
	1 pair short forceps.



	1 large skin scraper.
	1 pair cutting-pliers.



	1 geological hammer.
	1 pair flat pliers.



	1 bull's-eye lantern.
	2 sets skeleton-scrapers.



	1 A No. 1 field-glass.
	1 small skin scraper.



	1 compass.
	1 flat file.



	2 brushes for arsenical soap.
	2 three-cornered files.



	1 blow-pipe and set of egg-drills.
	1 cold chisel.



	1 hydrometer and test-glass.
	2 awls.



	1 thermometer.
	1 4-inch saw (for turtles).



	2 pairs hunting-shoes.
	1 tape measure.



	2 rubber blankets.
	1 2-foot rule.



	1 double woollen blanket.
	1 ivory thimble.



	1 Ashanti hammock.
	1 oil-stone.



	3,000 labels, three sizes.
	1 spool thread.



	1 tool-box, size 7 × 13 × 3 inches, to contain the following: 2 dozen labels.



	4 skinning-knives.
	3 papers glover's needles.





With this outfit I collected, in two years, more than $15,000 worth of salable skins, rough skeletons and skulls of mammals, many of which were very large; birds, reptiles, and fishes, especially the large and important species; also fishes and fish skins in alcohol and brine; crustaceans, shells, star-fishes, corals, and a few insects. In not a single case did I ever fail to collect a desired specimen through lack of implements and preservatives with which to care for it, and only three or four specimens spoiled on my hands in course of preservation. One of these was an orang skin, the last one I took, which spoiled because I had to pack it up and travel with it without giving it even one day's drying; and the others were skins which spoiled while I was on my back with jungle fever.

The outfit listed above is of such a nature that for a trip across Africa, South America, or even a much shorter distance on foot or horseback, away from rivers and wagon-roads, it would be difficult to take the whole of it. But then, on some expeditions, for example, such as are made through Darkest Africa, the travellers are generally glad to get through with their lives, to say nothing of more cumbersome luggage, and very little collecting is done. In nine cases out of ten, however, it is advisable to take along a good outfit, even though there be three or four boxes of it, for, except in such journeys as those mentioned above, there will always be a way to get it along. It will cost a few dollars for freight, and some trouble in management; but if you are a good collector, and mean business, you will not mind that in the least. Where there's a will there's locomotion; and to collect well, or even at all, one must have something to collect with. It is an expensive and exceedingly laborious business at best, so don't go expecting to have your "baggage checked through to destination, free of charge."

But there are a great many of my readers who, while they may never want to go off into a howling wilderness, might greatly enjoy collecting on such trips as they do take. Then, again, there are sportsmen and travellers who will willingly carry into good game districts a book of instructions, and enough tools to enable them successfully to remove and preserve the skins of valuable trophies of the chase, and other specimens which should be kept on account of their scientific value or their beauty. To meet the requirements of both the amateur and the sportsman I recommend:

The Traveller's Handy Outfit,

For a Collector of Mammals, Heads, Trophies, etc., and also Birds.

Firearms, as you please.

A tool-box of 1/4 inch ash, size 7 × 13 × 3 inches, containing the following:





	2 large skinning-knives (see Fig. 1).
	1 tape measure.



	2 cartilage knives (see Fig. 1).
	1 brain hook.



	1 pair scissors.
	1 pair 9-inch forceps.



	1 small oil-stone.
	1 pair short forceps.



	1 spool thread.
	And if eggs are to be collected, then must



	1 package needles.
	be added:



	1 package labels.
	1 blow-pipe.



	1 2-foot rule.
	1 set of egg-drills.







With the addition of 10 large skinning knives, this was the identical outfit I took with me on two collecting trips to Montana, during which we skinned and skeletonized 24 buffaloes, about 20 antelope, 10 deer, 9 coyotes, and a goodly number of birds and small mammals.

The points in favor of this outfit are its cheapness, compactness, portability, and great general utility. It can be carried in a knapsack behind a saddle on an overland journey, and to an explorer it is useful in a hundred ways besides those for which it is specially intended.

Firearms.—The gun question is a good deal like the wife question—every man prefers to choose for himself, and advice is chiefly superfluous. Nevertheless, to those who have as yet no preferences, I will briefly state mine, and the reasons for them.

If I could have but one weapon, I should choose the Maynard rifle, calibre 40, with extra long cartridge, and a No. 12 shot-barrel fitting to the same stock, and interchangeable in less than fifteen seconds of time. The rifle is light and handy; it hits hard, and is as true as steel ever gets to be. It will hit every time precisely where you hold it. Its construction is so simple it seldom breaks or gets out of order, the brass shells never wear out, and when loaded are about as impervious to water as marine torpedoes. Should you go under water—rifle, cartridges, and all—you have only to "bob up serenely," and go on firing as if nothing had happened.

By the addition of a shot-barrel, at a very slight expense, you have, in reality, two good breech-loading weapons that will serve you well for general purposes.

For ordinary large game I also prefer the Maynard rifle, but of a heavier calibre than the above. Calibre 45 is the best size, taking the U.M.C. Co.'s Bullard cartridges loaded with 85 grains of powder and 295 grains of lead. These with the Maynard make a beautiful combination. It carries point-blank up to 170 yards, if not even 200; the ball has great accuracy and penetration, with a very low trajectory, and very little recoil. A heavier bullet means a hearty kick and loss of accuracy, and one of 500 grains of lead means occasional blood at your end of the gun, and a black and blue shoulder.

For such great beasts as the elephant, rhinoceros, and hippopotamus, the choice must lie between a double 8-bore rifle, and the No. 8 smooth-bore. For my part, I would rather hunt my elephants with such a gun as I used on them in India, a No. 8 smooth-bore, double-barrelled, which, though weighing less than 10 pounds, never kicked seriously, even with enough powder (6 drachms) to send a zinc bullet through an elephant's skull and brain, and out on the other side. With such a weapon there will be no need to run after an animal, nor run away from it either, after you get one fair shot at it.[1]

For hunting large birds and small mammals a No. 10 shot-gun is the best; but if you are specially interested in birds and care little for mammals, a No. 12 breech-loader with top-snap action will be preferable. For my purposes, however, my No. 10 double Werner and No. 16 Maynard always worked beautifully together, and I think these two sizes afford the best combination a collector can find. Being very strongly built, I often loaded my No. 10 with a single ball, and bagged many a fine Indian bison in that way.

I always used heavy brass shells with all my shot-guns, for the following reason: I could not spare room to carry paper shells, the rains I encountered would have spoiled too many of them, and away from home they were too expensive a luxury for me to afford. The brass shells are expensive to start with, but they last forever, or until they are lost.

Hints on Hunting.—The duty of a naturalist to his specimen begins when he levels his gun at it in the field.

Do not shoot a specimen to pieces, or mutilate it beyond recognition by its own mother.

Study the moral principles of your guns, find out exactly what they will do with what you put into them, and then don't shoot your specimens too much. What is a tiger worth with the top of his head blown off, or a deer with a great hole torn in his side by an explosive bullet?

Three vital principles to be observed in hunting specimens are the following: See everything ahead, and allow nothing to see you. Shoot to kill, but shoot so as to get your specimen with the least possible mutilation. A squirrel shot with a rifle is usually unfit for a specimen, and a bird with its legs shot to pieces, mandibles shot off, and half its tail feathers torn to pieces is about the same as no bird at all, unless it happens to be a rare one. In using a rifle, get as close to your game as you can (unless it be a tiger or bear!), so as to be sure of getting it. With the shot-gun, get as far away as you dare, so as to get no more shot into your bird than is necessary to kill it.



It is a disgrace for a collector to shoot a bird to pieces and be obliged to throw it away.

I append a showing of what I use in collecting, according to circumstances. It is hardly likely that any two collectors in the world agree on these points, therefore I do not expect that these tables will suit the old hands. I put them forth as mere suggestions to beginners.

Recommendations in Regard to Hunting with the Rifle.




	Animals to kill.
	Weapon to use.
	Charge of
	Weight of
	Best



	
	 
	powder. 
	bullet. 
	distance.



	Elephant
	Smooth-bore,
	6 drs.
	Spherical,
	30 yds.



	
	No. 8.   
	 
	 pure zinc.
	



	
	 
	 
	 
	



	Tiger, bear, elk, deer, sheep, seals,
	
	
	



	large crocodiles
	Maynard, 45.
	85 grs.
	295 grs.
	75 "



	
	 
	 
	 
	



	Apes, monkeys, small ruminants,
	
	
	



	and small carnivora
	Maynard, 40.
	60 "
	200 "
	50 "





Recommendations in Regard to Hunting with the Shot-gun.




	Animals to kill.
	Weapon to use.
	Charge of
	Charge of shot.



	
	 
	powder. 
	



	Deer
	No. 10.
	6 drs.
	20, No. 8 buckshot.



	Fox
	" 10.
	5 "
	1-1/2 oz., No. 00.



	Woodchuck
	" 10.
	3 "
	1-1/4 " " 2.



	Squirrel
	" 12.
	3 "
	1-1/2 " " 6.



	Chipmunk
	" 16.
	2 "
	1 " " 10.



	
	 
	Eagle Duck
	



	
	 
	Powder.
	



	Eagle, crane, vulture
	" 10 or 12.
	5 drs.
	1-1/2 " Double 00.



	Turkey buzzard
	" 10 or 12.
	4 "
	1-1/4 " No. 4.



	Crow
	" 12.
	3 "
	1-1/4 " " 6.



	Quail
	" 12.
	3 "
	1-1/2 " " 8.



	Robin
	" 12.
	2-1/2 drs.
	1 " " 10.



	Warbler
	" 16.
	2-1/2 "
	1 " " 12.



	Humming-bird
	" 16, or
	2 "
	1 oz. dust shot.



	
	Auxiliary, 22.[2]

	 
	





Of course it would be easy to recommend a large assortment of different weapons for different purposes, but when it comes to providing an outfit of firearms, I must say I never cared to take care of more than three or four weapons, and I doubt if  the average amateur will feel disposed to maintain a small arsenal. In preparing the above tables I have limited the weapons to those I have actually used. For my use, the following constitutes a model collector's outfit of firearms for all purposes in all countries. It is cheap, but first class, not cumbersome, easily cared for in all climates, and equal to every occasion that can arise:


1 No. 8 double breech-loading smooth-bore, and

1 Auxiliary barrel, No. 22, for very small birds (price, $12).

1 Calibre 45-85 Maynard rifle, 1 calibre 40-60 rifle-barrel, and 1 No. 16 shot-barrel, all to fit interchangeably on the same stock. A smaller rifle-barrel might also be added, but it is not really necessary.

1 Calibre 45-75 7-shot Winchester.

1 No. 12 breech-loading shot-gun.





The Winchester is useful for rapid firing at short range, but the Maynard is the weapon to depend upon for perfect accuracy at all ranges.

Knives.—For general use the best knife for the collector or taxidermist is a steel-handled cartilage-knife, as shown in Fig. 1, B. It costs seventy-five cents. There are two kinds of cartilage-knives, but the one shown has the best-shaped blade.


[image: ] Fig. 1.—The Best Knives for a Collector or Taxidermist (about two-thirds actual size). A, Russell's "killing-knife;" B, Cartilage-knife.


For heavier work the best knife I have ever used or seen is the so-called "killing-knife," No. 01512, as shown in Fig. 1, A, made by John Russell, Green River Works, Turner's Falls, Mass., the retail price of which is only seventy-five cents. Had I designed it myself, especially for collectors' use, I could not have done better. The shape of the blade, the thickness of it, and the shape of the handle are all perfect. If you cannot procure one of these knives, then buy a good butcher-knife, and grind the blade down to this shape. A knife with a straight edge is not fit to use, for many reasons.

Always keep a good coarse (water) whetstone for large knives, and a Wichita oil-stone and oil for your finer knives, and the final touches to your large ones.

Seasons for Collecting.—Mammals.—In the temperate zone never take fur-bearing or game animals before September 1st, or later than February 1st, if possible to avoid it. On most of these mammals the pelage is the finest during November and December. It is then at its maximum length, very clean and well dressed, and also at its brightest color. The ruminants begin to shed in May (the American bison as early as March), and by July the new hair upon them is only about half an inch long, but very fine and sleek. At that time it does not have its natural color. In our country, September, October, and November are the months par excellence for the taking of mammals, especially the large species, for after December 1st the storms and snows of winter render their haunts untenable for the hunter, unless he builds a cabin in the woods and makes a winter of it. The haunts of the mountain sheep and goat must be abandoned by December 1st, at the latest, on account of the snow. The best time to take families of young mammals is from May to August. If taken earlier they are too young, and later they have passed their most interesting age. The smaller the species are, the quicker the young mature, and in collecting all such, the naturalist must be on the keen lookout to take them at the precise time they reach the most interesting size and age.

Birds.—In the temperate zone the best months for bird collecting are March, April, May, June, September, October, and November; but since the study of migration depends upon collections and observations made all the year round, there is really no time to begin collecting, and no time to cease. At the same time the amateur will soon discover that, aside from the birds that are found only in their particular season, the greatest number of species to be obtained in the Northern United States come in the months mentioned; and, of course, in the cold half of the year they are most plentiful in the South, whither they go to escape the cold weather. In the northern regions bird-collecting naturally begins with the spring migration from the South, and is most active from that time up to the end of June. During July and August the old birds are moulting, and the young ones have immature plumage and stub tails.

A rule which can be safely applied, to all tropical climates is that the dry season is best for either collecting, sport, or travel. Never collect in the rainy season if you can help it. Animal life is doubly hard to find, specimens are desperately difficult to preserve, and field work is very trying on the patience and the constitution.

In the Arctic regions, hunting and collecting must be done in midsummer, or not at all. While it is true that in the torrid and temperate zones there is a certain amount of work to be done all the year round, there is always a particular season which may be regarded as the harvest-time.

Collecting by Amateurs.—There is one kind of collecting which should be discouraged in every possible way, and that is the postage-stamp style of collecting by boys who have no real love for natural history. Boys in their teens often make collections of bird-skins, eggs, and nests in precisely the same spirit that prompts them to gather coins, postage stamps, and autographs—"to see who can get the most kinds." This vicious propensity is apt to involve a very good boy in a useless and inexcusable warfare against the feathered tribes. Many a time I have been saddened by the sight of drawer upon drawer, full to overflowing, of poorly made skins of our most beautiful songbirds,—hundreds of them in a single collection, perhaps not worth ten cents apiece in any market,—each skin merely recording the important fact that it was shot on a certain day in a certain place. There is a way to prove whether a juvenile collector has really a love for the study of birds. Let the one who furnishes the sinews of war—parent, guardian, or elder brother—demand that he shall mount every good specimen he kills, and be able to tell all about its habits, food, economic value, etc. This will in any event result in great good. If the collector is not really absorbed in the study of bird-life, the labor such a course involves will soon deter him from indiscriminate slaughter; and even if he is destined to become a distinguished member of the A.O.U., it will be all the better for him to be taught to place a high value on every bird, living or dead.

Shooting Birds as a Pastime.—I cannot, without being profane, find language strong enough to adequately express my abhorrence of the damnable practice some parents have of providing thoughtless boys with shot-guns and ammunition for the slaughter of birds and small mammals, just for the fun (!) of the thing, or to become proficient in the use of the gun. For the killing of birds for food, or to mount for the cabinet, or to study intelligently, there is some excuse; but for the slaughter of birds as a boyish pastime there is no excuse whatever, and either boys or parents who have such a disregard for life as to make it possible should be fined as heavily as can be done under the law. Firearms and their users are multiplying at such a frightful rate that it seems highly probable the time will come when there will be no more wild birds or quadrupeds left upon the face of the earth.

It is a good thing for a boy to be taught to shoot, and skill in the use of a rifle may fairly be regarded as an accomplishment; but the taking of life is not in the least necessary to its acquirement. If a boy wants to shoot for the sake of becoming an expert with the gun, give him a rifle and a target, or a shot-gun and clay pigeons, that he may start in the right direction. Do this, and the chances are ten to one that he gets ten times the sport and twenty times the benefit out of rivalry at the target that he would out of roaming over the country and killing every bird he can discover. Even in the immediate vicinity of Washington a song-bird can hardly raise a note without attracting a boy with a gun.

Poisoning and Trapping Mammals.—Inasmuch as there are in print a number of good books that treat this subject exclusively, I may be spared the labor of taking it up here. The reader must be assured, however, that traps and strychnine are very valuable allies in collecting, and he who ignores them will lose much. Above all things, carry with you plenty of strychnine, use it industriously, and it will bring you many a fine carnivore you would not get otherwise. Poison a skinned carcass by cutting gashes an inch deep in the rump and other fleshy portions, and putting strychnine in them. Also cut up chunks of meat in little cubes, put poison in the centre of each, and scatter them around for the benefit of the wily wolf and fox, the fat and festive badger, the wary golden eagle and raven, and other meat-eaters in general. On our hunt for buffaloes in Montana, Mr. W. Harvey Brown was our Borgia, and his industry and strychnine laid low some of the finest small specimens we obtained, including specimens of all the species mentioned above. After putting out poison, search the vicinity thoroughly for two or three days, and the chances are your efforts will not be in vain.

Dr. C. Hart Merriam and his collectors have reduced the trapping of the very small mammalia to an exact science, the like of which I venture to say has never been seen before. They use three kinds of traps—the Lamb steel-trap, No. 0; the Cyclone, and the Climax. These are all small, all may be used with bait, or quickly modified to serve as runway traps, for arvicolas and the like. Boiled oatmeal mixed with corn meal is the standard bait used for small rodents. For shrews, small carnivora, and omnivorous rodents, meat baits are used, such as birds' heads, intestines, pieces of skin, and meat—in fact anything fleshy.
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HOW TO SELECT AND STUDY FRESH SPECIMENS.
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Selection of Specimens.—This is the golden rule in collecting: Preserve the first specimen you collect of every species you encounter, lest you never get another. When you have obtained too many of a kind, it is an easy matter to throw some away. At all hazards, try to obtain one really fine adult male and female of each species, to serve as standards of comparison in your subsequent studies. Remember that immature, undersized specimens are not typical representatives of a species, nor do they add glory to a collection. At the same time, quite young specimens, say one-fifth to one-tenth adult size, are always very interesting, and should be collected and preserved whenever possible. Collect your mammals and birds during the season when their pelage and plumage are at their finest. Especially should every specimen that you propose to mount be strictly first-class. Life is short and species many, and when you do go through with the task of mounting a specimen, it should be so fine in every way that you will never need to replace it for the reason that it is too poor to keep. Of rare species, the rule is to preserve every specimen taken, and, I may add, make as many different kinds of preparations of a rare species as you know how to prepare. For example, of the guacharo bird, or cave-bird of Trinidad (Steatornis caripensis), my friend Jackson and I prepared skins, skeletons, and alcoholic specimens, and took a full assortment of nests and eggs.

Measurements.—It is of great importance to acquire a fixed habit of carefully measuring every specimen you prepare, unless you are already in possession of an abundance of measured specimens of the same kind. After getting into the habit of measuring, it takes only a very few minutes to do the work, and the value of the information thus obtained is sure to be equal to ten times its cost.

Record the measurements on the label bearing the name of the object, and by all means adopt for each class of objects a certain system of measurements, which should always be followed. Under their respective headings, in the following chapters on collecting, I will give directions for measuring small mammals, large mammals, and birds, according to the system I think most useful.

Casts.—The great value of casts as working models and records cannot be overestimated nor ignored without loss of accuracy. They are especially valuable in preserving records of the forms of mammals; and the methods of making them—all very simple and easy—will be found fully described and illustrated in the chapters devoted to "Making Casts" (Part III.).

Photographs.—To the taxidermist and collector, photographs of dead animals are of very little value unless it be a large picture of the head of a large specimen, such as a moose. Photographs of live animals taken "broadside on," as the sailors say, are extremely valuable aids in mounting; but these you get only in the zoological gardens. I never took a camera into the field with me, and have always been glad of it, for it would not have repaid the trouble it would have involved. No man who has his hands full of shooting, preserving, and packing specimens can afford to waste time on a camera with which to take dead animals, because it is apt to fail to emphasize the very points you most wish to have recorded. I have had enough dead animals photographed to feel sure on this point.

On the other hand, the taxidermist who permits himself to be wholly unable to make simple sketches, with a fair degree of accuracy, from animals in the flesh, is seriously handicapped. It is only the heaven-born genius—as yet unborn, I believe—who can study animals and remember everything he sees. Written descriptions help out a great deal, especially when particular emphasis is called for, and in the absence of sketches, photographs are the next best thing. It is an excellent thing to be able to photograph animals, both living and dead; but the trouble is, one cannot always get the game and the camera together. A note-book and a pencil one can always carry, and even when you have the camera, the former often proves the better ally of the two.

Outlines.—For years it has been my constant practice to make outlines of dead animals, on large sheets of paper, before skinning them. My plan is to lay the specimen on its side on a sheet of heavy manila paper, place the legs and feet in an easy walking attitude, pin or nail them fast in place, then mark entirely around the animal with a long lead pencil. To get an exact diagram of a rather large mammal, I invented a wooden square, carrying a pencil point at its outer angle, with which it was easy to get the exact outline of a large animal, or large skull. In mounting a specimen, such an outline is of great value as a check on errors in proportion that might easily be made in putting it together.
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