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Glossary of Genera

Note: Unless otherwise referenced in the text, generic synonymies are standardized based on the data contained in http://fossilworks.org/

Abderites: Small, rodent-like, frugivorous marsupial

Acaremys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

Acdestis: Small, rodent-like, omnivorous marsupial

Aceratherium: Seven- to eight-foot-long, herbivorous, browsing rhinoceros, weighing about one ton

Achaenodon: Six-foot-long, herbivorous, pig-like entelodont or terror pig, weighing about 500 pounds

Acipenser: Carnivorous sturgeon

Aciprion: Ominovorous lizard related to other iguanas

Acrocyon: Swift, wolf-like, carnivorous marsupial

Adelphomys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

Adinotherium: Five-foot-long, quadrupedal, herbivorous, hippo-like, notoungulate mammal, weighing about 250 pounds

Adjidaumo: Small, ground-dwelling, herbivorous relative of pocket gophers and kangaroo rats

Aelurodon: Large, hyaena-like, bone-crushing dog

Aepycamelus: Ten-foot-tall, ten-foot-long, browsing camel, weighing about a ton

Aetobatis: Marine, eagle ray

Agriochoerus: Clawed, even-toed, herbivorous ungulate

“Alethesaurus”: Extinct lizard now called Chamops

Aleurocyon: Weasel- or badger-like, carnivorous predator related to weasels and otters

Albanerpeton: Salamander-like amphibian

Allacodon: Small, herbivorous, multituberculate mammal

Allognathosuchus: Extinct, five-foot-long, carnivorous alligator

“Allops”: Large, herbivorous, odd-toed ungulate now called Megacerops

Allosaurus: Large, bipedal, carnivorous saurischian dinosaur about 25–30 feet long and weighing around 2.5 tons

Alphadon: Quick, ground-dwelling, omnivorous marsupial mammal

Alphalagus: Herbivorous rabbit

Amia: Piscivorous bowfin fish

Amphicaeonpus: Browsing rhinoceros

Amynodon: Large, semi-aquatic, hippo-like, browsing, odd-toed ungulate related to rhinoceroses

Analcimorphus: Herbivorous ground sloth

Ancodon: Large, hippo-like, herbivorous, browsing, amphibious, even-toed, ungulate mammal

Ankylodon: Ground-dwelling, insectivorous elephant shrew

Apatosaurus: Long-necked, long-tailed, herbivorous sauropod dinosaur about 70 feet long and weighing 25 tons; now once again called Brontosaurus by some

Aphelops: Moderate-sized, herbivorous, odd-toed rhino, weighing up to three tons

Aramus: Ground-dwelling, two-foot-tall, carnivorous bird or limpkin

Archaeotherium: Large, pig-like, omnivorous, even-toed, hoofed “terror pig,” three feet tall, six feet long, weighing over 500 pounds

Ardynomys: Ground-dwelling, herbivorous rodent

Aspidertes: Aquatic, carnivorous, soft-shell turtle

Asterostemma: Armored, tank-like, omnivorous mammal called a glyptodont related to armadillos

Astrapothericulus: Hefty, herbivorous ungulate mammal

Astrapotherium: Eight-foot-long, hefty, herbivorous ungulate mammal, weighing around a ton

Astrodon: Long-necked, four-footed, herbivorous, sauropod dinosaur, around 30 feet tall and 50-60 feet long

Aublysodon: Large, carnivorous, bipedal dinosaur, closely related to other tyrannosaurs including Tyrannosaurus

“Aulocetus”: Carnivorous, suspension-feeding, baleen whale now called Cetotheriopsis

Axestemys: Aquatic, carnivorous or piscivorous, softshell turtle

Baena: Aquatic, carnivorous turtle

Barbourofelis: Lion- to lepoard-sized, saber-toothed, carnivorous predator only distantly related to true cats

Barosaurus: Extremely long-necked, 85-foot-long, herbivorous sauropod dinosaur, weighing about 20 tons

Basilemys: Enormous terrestrial turtle

Bathygenys: Small, even-toed, hoofed, herbivorous, pig-like oreodont, weighing about 15 pounds

Batodon: Small, insectivorous, placental mammal

Belonostomus: Carnivorous, ray-finned fish

Blastomeryx: Herbivorous, even-toed, hoofed, 2.5-foot-long musk deer with enlarged canines, weighing about 35 pounds

Borhyaena: Four- to five-foot-long, swift, wolf-like, carnivorous marsupial, weighing around 50 pounds

Bothriodon: Pig-sized, even-toed, hoofed, hippo-like ungulate

Brachychampsa: Nine-foot-long, amphibious, carnivorous crocodile

Brachyrhyncocyon: Relatively small, ground-dwelling, carnivorous “bear dog” or amphicyonid

“Brontops”: Small elephant-sized, rhino-like, horned, odd-toed, hoofed, browsing mammal, 8 feet tall at shoulder, 15 feet long, weighing about 3 tons and now called Megacerops

“Brontotherium”: Small elephant-sized, rhino-like, horned, odd-toed, hoofed, browsing mammal, 8 feet tall at shoulder, 15 feet long, weighing about 3 tons and now called Megacerops

Bufo: Large, stocky, carnivorous toad

“Caenopus”: Cow- or tapir-sized herbivorous rhino around 8 feet long, weighing about 800 pounds and now called Subhyracodon

Calamagras: Carnivorous snake related to modern boas

Calyptocephalella: Amphibious, helmeted water toad

Camarasaurus: Stocky, herbivorous sauropod dinosaur about 50 feet long and weighing around 20 tons

“Camelomeryx”: Deer-like, browsing even-toed ungulate now called Leptoredon

Campestrallomys: Burrowing, herbivorous mountain beaver

Camptomus: Small, multituberculate mammal

Captorhinus: Two- to three-foot-long, lizard-like, carnivorous reptile

Carcharhinus: Requiem shark

Carcharodon: White shark, close relative of modern great white shark, sometimes now called Carcharocles

Caudiverbera: Stout, amphibious frog

Centetodon: Small, shrew-like mammal

Ceratodus: Lungfish

Ceratops: Herbivorous, horned dinosaur

Ceratosaurus: Large, bipedal, carnivorous saurischian dinosaur, about 17 feet long and weighing one to 1.5 tons

Chamops: Polyglyphanodontian lizard

Champosaurus: Five- to 10-foot-long, aquatic, carnivorous reptile resembling a crocodile, although not closely related

Chrysemys: Aquatic, omnivorous painted turtle

Cimolestes: Quick, ground-dwelling, insectivorous placental mammal

Cimolomys: Small, herbivorous, multituberculate mammal

Cimolodon: Small, herbivorous, multituberculate mammal

Cimolomys: Small, herbivorous, multituberculate mammal

Cimolopteryx: Carnivorous shore bird

Cladosictis: Swift, somewhat hyaena-like, carnivorous marsupial

Clidastes: Seven- to 20-foot- long, marine monitor lizard called a mosasaur that probably ate fish and squid

Cochlops: Tank-like, armored, omnivorous glyptodont related to armadillos

Coelurus: Eight-foot-long, carnivorous, bipedal, theropod dinosaur, weighing about 40 pounds

Colodon: Ground-dwelling, odd-toed, browsing tapir

Colpodontosaurus: Extinct lizard

Coniophis: Small, burrowing, carnivorous snake

Contogenys: Extinct lizard

Coriops: Bone fish

Corythosaurus: Thirty-foot-long, crested, herbivorous, duckbill dinosaur, weighing about three tons

“Creosaurus”: Large, bipedal, carnivorous dinosaur now called Allosaurus

Crocodylus: Crocodile

Cuttysarkus: Amphibious salamander now called Prodesmodon by some paleontologists

Cylindrodon: Ground-dwelling, herbivorous rodent

Cyclopedius: A 4-foot-long, sheep-like, ground-dwelling, herbivorous oreodont

Cynodesmus: Coyote-sized, omnivorous true dog

Cynodictis: Small, martin-like, carnivorous “bear dog” or amphicyonid, about three feet long

Daemonelix: Large, corkscrew-shaped, fossilized burrow up to 6–8 feet long made by Palaeocastor

Daphoenus: Coyote-sized, carnivorous bear dog, distantly related to modern dogs

Deinodon: Large, carnivorous, bipedeal dinosaur closely related to Tyrannosaurus

Deinosuchus: Enormous alligator up to 35 to 40 feet long and weighing as much as 8 to 9 tons

Delotrochanter: Ground-dwelling, carnivorous “bear dog”

Desmatolagus: Ground-dwelling, grazing or browsing rabbit

Diadectes: Eight-foot-long, stocky, herbivorous, terrestrial, four-footed animal

Diadiaphorus: Swift, four-foot-long, somewhat horse-like, herbivorous, proterotheriid placental, mammal, weighing around 150 pounds

Diceratherium: Ground-dwelling, browsing rhinoceros, weighing about one ton

Didelphodon: Opossum-like and sized marsupial mammal

“Didelphops”: Small, marsupial mammal now called Didelphodon

Dimetrodon: Ten-foot-long, fin-backed, carnivorous early relative of mammals

Dinictis: Leopard-sized, cat-like, saber-toothed carnivore only distantly related to true cats

Dinohyus: Enormous, omnivorous, pig-like, “terror pig” with skull as long as 3 feet and standing almost 6 feet tall at the shoulder

Diplacodon: Large, browsing, odd-toed ungulate called a brontothere

Diplocaulus: Three-foot-long, boomerang-headed, primarily aquatic, carnivorous amphibian

Diploclonus: Large, quadrupedal, herbivorous, odd-toed ungulate called a brontothere

Diplodocus: Long-necked, long-tailed, small skulled, herbivorous sauropod dinosaur up to more than 80 feet long and weighing about 15 tons

“Dipriodon”: Small, multituberculate mammal now called Meniscoessus

Domnina: Small insectivorous shrew

Dryolestes: Small, insectivorous mammal

Dryptosaurus: Carnivorous, 25-foot-long, bipedal dinosaur, closely related to Tyrannosaurus and weighing about 3000 pounds

Echmatemys: Aquatic, herbivorous turtle

“Ectoconodon”: Opossum-like, marsupial mammal now called Didelphodon

Edaphosaurus: Ten-foot-long, fin-backed, herbivorous early relative of mammals

Edmontonia: Twenty-foot-long, herbivorous, tank-like, armored, nodosaurid dinosaur, related to ankylosaurs

Edmontosaurus: Bipedal, herbivorous, duckbill dinosaur up to 40 feet long, weighing 10 tons

“Elosaurus”: Enormous, long-necked, herbivorous sauropod dinosaur, now called Apatosaurus or Brontosaurus

Elotherium: Large, omnivorous, pig-like entelodont or “terror pig,” also called Ammodon

Entelodon: Large, 4.5-foot-tall, pig-like ungulate or entelodont, informally called a “terror pig”

Eocardia: Small, ground-dwelling, herbivorous rodent related to guinea pigs

Eomoropus: Large, browsing, odd-toed ungulate called a chalicothere

“Epigaulus”: Horned, ground-dwelling, gopher-like rodent, now called Ceratogaulus

Epihippus: Two-foot-tall, browsing horse

Epoicotherium: Insectivorous relative of the pangolins or “scaly anteathers”

Eporeodon: Moderate-sized, even-toed, herbivorous, ruminating oreodont, weighing around 250 pounds

Equus: Modern genus of horse

Eryops: Eight-foot-long, semi-aquatic, carnivorous amphibian

Essonodon: Arboreal, herbivorous, multituberculate mammal

“Euangelistes”: Ground-dwelling, omnivorous or frugivorous placental mammal now called Gypsonictops

Eucholoeops: Omnivorous ground sloth

Eucinepeltus: Armored, tank-like, omnivorous mammal called a glyptodont related to armadillos

Euhapsis: Amphibious, browsing beaver

Eumys: Six-inch long, herbivorous, mouse-like, ground-dwelling rodent

Eusmilus: Eight-foot-long, cat-like, saber-toothed carnivore only distantly related to true cats

Exostinus: Carnivorous anguimorph lizard

Galeocerdo: Tiger shark

Gavia: Ground-dwelling, carnivorous loon

Geochelone: Large, ground-dwelling, herbivorous tortoise

Glasbius: Small, herbivorous or frugivorous marsupial mammal

Glyptodon: Five-foot high, 11-foot-long, tank-like, omnivorous, armored mammal related to armadillos, weighing around two tons

Glyptops: Extinct, side-necked or cryptodire turtle

Glyptosaurus: Ground-dwelling, insectivorous or carnivorous, anguid lizard

Gomphotherium: Ten-foot-tall, four- to five-ton relative of elephants

Goniopholis: Six- to 12-foot-long, semi-aquatic, carnivorous, crocodile-like reptile

Gopherus: Burrowing, herbivorous tortoise

Gregorymys: Browsing pocket gopher

“Griphippus”: Small, herbivorous, three-toed, grazing horse now called Pseudhipparion

Gypsonictops: Ground-dwelling, omnivorous or frugivorous placental mammal

Habrosaurus: Five-foot-long, carnivorous salamander

Hadrosaurus: Large, herbivorous, duckbill dinosaur

“Hadroleptauchenia”: Herbivorous oreodont now called Leptauchenia

“Halodon”: Small multituberculate mammal now called Meniscoessus

Hapalops: Three-foot-long, primarily herbivorous ground sloth with some arboreal ability

Haplocanthosaurus: Large, long-necked, herbivorous sauropod dinosaur with spines on back, about 50 to 60 feet long and weighing around 13 tons

“Harpagosaurus”: Carnivorous lizard now called Exostinus

Hatcheritherium: Small, omnivorous, marsupial mammal

Hayoceros: Browsing, antelope-like pronghorn

Hegetotherium: Herbivorous notoungulate mammal

Heliscomys: Ground-dwelling, herbivorous rodent related to pocket gophers

Helodermoides: Carnivorous and insectivorous anguid lizard

Hemiauchenia: Six-foot-tall, seven-foot-long, herbivorous, llama-like camel, weighing about 600 pounds

Hemipristis: Ground shark

Hendryomeryx: Ground-dwelling, fruit-eating, even-toed, hoofed ruminant

Heptacodon: Large, hippo-like, browsing ungulate called an anthracothere

Hesperocyon: Primitive, 3-foot-long, slender, fox-like dog, weighing around five pounds

Hesperomys: Ground-dwelling, herbivorous mouse

Hipparion: Six-foot-long, six-foot tall, herbivorous horse weighing about 1000 pounds

Homalodotherium: Six-foot-long, herbivorous notoungulate mammal, weighing around 650 pounds

Homogalax: Browsing, tapir-like, odd-toed ungulate

Hoplophoneus: Leopard-sized, cat-like, saber-toothed carnivore only distantly related to true cats

Hyaenodon: Relatively large, massive skulled, small-brained, hyaena-like mammal, among the largest carnivores of it time

“Hyopotamus”: Browsing, hippo-like anthracothere now called Bothriodon

Hyopsodus: Swift, omnivorous, ungulate mammal called a condylarth

Hypertragulus: Small, even-toed, deer-like ruminant, weighing about 15 pounds and related to chevrotains

Hypisodus: Small deer-like, even-toed, hoofed ungulate related to chevrotains

Hyracodon: Swift, 5-foot-long, slender-legged rhino, probably forest and open grassland browser

Ictops: Ground-dwelling, insectivorous or carnivorous mammal related to Leptictis

Iguanavus: Lizard

Interatherium: Two-foot-long, quadrupedal, herbivorous notoungulate mammal

Ischyrocyon: Carnivorous “bear dog” or amphicyonid, weighing about 350 pounds

Ischyromys: Early, 2-foot-long, squirrel-like, arboreal rodent

“Ischyrotomus”: Ground-dwelling, herbivorous rodent now called Pseudotomus

Isectolophus: Browsing, tapir-like, odd-toed ungulate

Isurus: Mako shark

“Kindleia”: Carnivorous or piscivorous bowfin fish now called Cyclurus

Labidosaurus: Three-foot-long, heavily built, lizard-like, insectivorous reptile

“Lanceosaurus”: Extinct lizard now called Chamops

Leidyosuchus: Large, carnivorous crocodile

Leptictis: Primitive, 2- to 3-foot long, weasel-like mammal, possibly insectivorous

Leptauchenia: Ground-dwelling, even-toed, hoofed, herbivorous oreodont, weighing about 80 pounds

Lepisosteus: Large, carnivorous gar

Leptoceratops: Primitive, herbivorous, seven-foot-long member of horned dinosaurs weighing about 150–400 pounds

Leptochamops: One-foot-long, insectivorous lizard

Leptochoerus: Chevrotain-like, rabbit-sized, swift, hoofed ungulate, browsing herbivore

Leptomeryx: Three-foot-long deer-like, even-toed, hoofed, herbivorous ruminant

Leptoreodon: Browsing, deer-like, even-toed ungulate

Leptotomus: Ground-dwelling, herbivorous rodent

Leptotragulus: Browsing, deer-like, even-toed ungulate

Licaphrium: Swift, somewhat horse-like, herbivorous, proterotheriid, placental mammal

Limenetes: A 4-foot-long, sheep-like, ground-dwelling, herbivorous oreodont

Lisserpeton: Extinct salamander

Litakis: Polyglyphanodontian lizard

Lysorophus: Salamander-like, aquatic amphibian with reduced limbs

Mammut: Large, elephant-like mastodon

Mammuthus: Huge, elephant-like mammoth

“Mastodon”: Large, elephant-like mastodon, now called Mammut

Megacerops: Small elephant-sized, brontothere; rhino-like, horned, odd-toed, hoofed, browsing mammal, 8 feet tall at shoulder, 15 feet long, weighing about 3 tons

Megalagus: Large, ground-dwelling, herbivorous rabbit

Megalonychotherium: Large, herbivorous ground sloth

Megatylopus: Browsing, 14-foot-tall camel, weighing about two tons

Melvia: Carnivorous bowfin fish

Meniscoessus: Small, herbivorous, multituberculate mammal

Meniscognathus: Extinct lizard

Menoceras: Small, browsing, rhino about 5 feet long

“Menodus”: Large, herbivorous, rhino-like, odd-toed ungulate now called Megacerops

Merychippus: Three-toed, hoofed, grazing, 3-foot-high horse, with different species weighing up to 200 pounds

Merychyus: Pig- or sheep-like, even-toed, hoofed herbivorous ruminant, weighing about 200 pounds

Merycochoerus: Enormous, pig-like, even-toed, hoofed ruminating oreodont, weighing up to 900 pounds

“Merycodesmus”: Browsing, deer-like, even-toed ungulate now called Leptoreodon

Merycodus: Ground-dwelling, herbivorous, browsing and grazing, antelope-like ruminant

Merycoides: Moderate-sized, even-toed, herbivorous, ruminating oreodont, weighing around 150–250 pounds

Merycoidodon: Pig-like, even-toed, hoofed, herbivorous ruminating oreodont, four- to five-foot-long and weighing 200–300 pounds

Mesatirhinus: Large, herbivorous, odd-toed ungulate called a brontothere

Mesocyon: Small, carnivorous dog, weighing between 8 and 15 pounds

Mesodma: Small, herbivorous, multituberculate mammal

Mesohippus: Two-foot-tall, four-toed, browsing horse that stood and ran primarily on its middle toe

Mesonyx: Four-foot-long, carnivorous, wolf-like mammal called a condylarth

Mesoreodon: Large, pig-like, even-toed, hoofed, herbivorous grazing ruminating oreodont, weighing up to 500 pounds

Metamynodon: Large, amphibious, browsing, rhino-like, odd-toed ungulate

Metarhinus: Large, browsing, odd-toed ungulate called a brontothere

Metopotoxus: Armored, tank-like, omnivorous mammal called a glyptodont related to armadillos

Miacis: Weasel-like and sized, carnivorous, placental mammal

Microbiotherium: Small, opossum-like, insectivorous marsupial

Micropternodus: Shrew-like, insectivorous placental mammal

Microtus: Ground-dwelling, herbivorous vole

Miohippus: Four-foot-long, three-toed, browsing horse, weighing about 60 pounds

Moropus: Large, odd-toed, clawed, herbivorous chalicothere, weighing up to 650 pounds

Mosasaurus: Up to 55-foot-long marine monitor lizard called a mosasaur that fed on fish, turtles, ammonites smaller mosasaurs, birds, pterosaurs, and plesiosaurs

Mylagaulus: Beaver-like, herbivorous rodent

Myledaphus: Carnivorous mackerel shark

Mylodon: Ten-foot long, herbivorous ground sloth, weighing around one ton

Mytonomys: Ground-dwelling, herbivorous rodent

Nanomyops: Small, herbivorous, multituberculate mammal

Necrolestes: Six-inch-long, somewhat shrew-like, insectivorous, non-therian mammal

Nematherium: Large, herbivorous ground sloth

Neohipparion: Four-foot tall, three-toed, grazing horse, weighing about 300 pounds

Neoreomys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

Nesodon: Nine-foot-long, herbivorous, quadrupedal, hippo-like, notoungulate mammal, weighing about 1200 pounds

Nimravides: Swift, carnivorous, five- to six-foot long, tiger-like cat, weighing about 225 pounds

Nothocyon: Meat-eating and omnivorous, true carnivore most closely related to bears

Notorhynchus: Sevengill shark

“Nyssodon”: Small, carnivorous or insectivorous, opossum-like, placental mammal now called Cimolestes

Odaxosaurus: Anguid lizard

Odontaspis: Carnivorous, sand tiger shark

Oligospermophilus: Small, fruit or seed-eating squirrel

Opisthodactylus: Large, ground-dwelling, herbivorous bird called a rhea

Opisthotriton: Extinct salamander

Opthalmosaurus: Twenty-foot long, carnivorous, dolphin-like marine reptile called an ichthyosaur

“Oracodon”: Small, herbivorous, multituberculate mammal now called Meniscoessus

“Oreodon”: Herbivorous, sheep-like oreodont now called Merycoidodon

Oreonetes: Small, browsing, even-toed, hoofed, pig-like ruminant called an oreodont

Ornithomimus: Twelve- to fifteen-foot-long long, bipedal, toothless saurischian dinosaur weighing about 350 pounds

Orthacanthus: Ten-foot-long, carnivorous, fresh-water shark

Ourayia: Arboreal, insectivorous primate

Oxydactylus: Herbivorous, long-legged camel, weighing between 250 and 300 pounds

Pachycephalosaurus: Fifteen-foot-long, bony helmeted, herbivorous dinosaur, weighing about 1000 pounds

Pachyrukhos: One-foot-long, rabbit-like, herbivorous, notoungulate mammal

Palaearctomys: Seed- or fruit-eating squirrel

Palaeocastor: Two-foot long, burrowing beaver responsible for Daemonelix burrows

“Palaeoelaphe”: Carnivorous, rat snake now called Elaphe

Palaeolagus: Early, ten-inch long, ground-dwelling, herbivorous rabbit

Palaeosaniwa: Carnivorous monitor lizard

Palaeoscincus: Large, herbivorous, tank-like, armored, nodosaurid dinosaur related to ankylosaurs

Palaeospheniscus: Ground-dwelling, carnivorous penguin

Palaeospiza: Small, omnivorous mousebird

Palaeosyops: Large, browsing, odd-toed ungulate called a brontothere

Palaeothentes: Small, rodent-like, omnivorous marsupial

Panoplosaurus: Six-foot-high, 15- to 25-foot-long, tank-like, herbivorous, armored, nodosaurid dinosaur

Paraderma: Extinct, carnivorous monitor lizard

Paradjidaumo: A small, ground-dwelling, herbivorous relative of pocket gophers and kangaroo rats

Parahippus: Three-toed, three-foot-tall, grazing horse

Paralbula: Carnivorous ray-finned fish

Paramys: Ground-dwelling, herbivorous rodent

Parasaniwa: Carnivorous relative of monitor lizards

Parictis: Small, primitive bear

Paronychodon: Small, bird-like, carnivorous dinosaur closely related to Troodon

Pediomys: Ground-dwelling, insectivorous marsupial mammal

Peltosaurus: Lizard, possibly insectivorous, related to modern anguids such as glass lizards

Pelecyodon: Large, omnivorous ground sloth

Pelecyornis: Swift, ground-dwelling, carnivorous “terror bird” now called Psilopterus by some paleontologists

Peltephilus: Ground-dwelling, omnivorous armadillo

Peradectes: Opossum-like marsupial

Peratherium: Opossum-like marsupial

Perchoerus: Herbivorous or omnivorous peccary

Perimys: Ground-dwelling, herbivorous rodent

Phenacocoelus: Pig- or sheep-like, even toed, hoofed, herbivorous ruminating oreodont, weighing about 160 pounds

Phororhacos : Swift, eight-foot-tall, ground-dwelling, carnivorous “terror bird,” weighing almost 300 pounds (also sometimes spelled Phorusrhacos)

Piceoerpeton: Extinct aquatic salamander

Planops: Large, omnivorous ground sloth

Platacodon: Omnivorous bowfin fish

Platycarpus: Fourteen-foot-long, marine monitor lizard called a mosasaur that probably ate fish and squid

Plesiarctomys: Ground-dwelling, herbivorous rodent

Pliohippus: Six-foot-tall, eight-foot-long, grazing horse, weighing about 1,000 pounds

Pliolagostomus: Ground-dwelling, herbivorous rodent

Poebrotherium: Primitive, 3-foot-tall, 3-foot-long, slender, long-legged camel, possibly a mixed browser and grazer

Prepotherium: Large, herbivorous ground sloth

Priconodon: Large, tank-like, four-footed, herbivorous, armored, nodosaurid dinosaur, distantly related to ankylosaurs

“Prionosaurus”: Carnivorous lizard now called Exostinus

Priscodelphinus: Carnivorous, toothed whale

“Proamphicyon”: Coyote-sized, carnivorous “bear dog,” distantly related to modern dogs now called Daphoenus

Probaena: Herbivorous tortoise

Procamelus: Llama-like, 4-foot-tall, even-toed, hoofed, browsing camel, weighing about 120 pounds

Procaimanoidea: Extinct, carnivorous alligator

“Prodaphaenus”: Arboreal, carnivorous member of Carnivora now called Miacis

Prodesmodon: Amphibious salamander

Proeutatus: Ground-dwelling, insectivorous armadillo

Proictinia: Carnivorous hawk

“Proinia”: Carnivorous, dolphin-like, toothed whale now called Prosqualodon

Promeycochoerus: Three-foot long, hippo-like, even-toed, hoofed oreodont, probably amphibious

Propalaeohoplophorus: Relatively small, heavily armored, tank-like, omnivorous, glyptodont mammal related to armadillos

Prosciurus: Burrowing, herbivorous mountain beaver

Prosqualodon: Carnivorous, dolphin-like, toothed whale

Prosthennops: Omnivorous peccary

Protemnocyon: Ground-dwelling, carnivorous or omnivorous dog

Proterotherium: Swift, somewhat horse-like, herbivorous, proterotheriid, placental mammal

Prothylacynus: Swift, wolf-like, carnivorous marsupial

Protitanotherium: Large, browsing, odd-toed ungulate called a brontothere

Protoceras: Three-foot-long, browsing, deer-like, even-toed ungulate with horn-like ossicones on skull, weighing from 120 to 200 pounds

Protohippus: Three-toed, grazing horse

Protolambda: Small, omnivorous, marsupial mammal

Protomeryx: Ground-dwelling, browsing camel

Protoptychus: Ground-dwelling, herbivorous rodent

Protoreodon: Clawed, even-toed, herbivorous ungulate called an oreodont

Protamandua: Ground-dwelling, insectivorous anteater

Protylopus: Two and a half-foot-long, browsing, camel-like, even-toed ungulate, weighing about 55 pounds

Protypotherium: One-foot-long, quadrupedal, rodent-like, herbivorous notoungulate mammal

Prozaedius: Ground-dwelling, insectivorous armadillo

Pseudocylindrodon: Ground-dwelling, herbivorous rodent

Pseudhipparion: Large, grazing horse

Pseudotomus: Ground-dwelling, herbivorous rodent

Psilopterus: Swift, two and a half-foot-tall, ground-dwelling, carnivorous “terror bird,” weighing around 10 to 15 pounds

Pteranodon: Large, crested, fish-eating, flying reptile with webbed wings up to 20 feet across

Reithroparamys: Ground-dwelling, herbivorous rodent

Rhineura: Legless, amphisbaenian or worm lizard

Rhinoptera: Cownose ray

Rutiodon: Ten- to 25-foot-long, crocodile-like, carnivorous reptile called a phytosaur

Saniwa: Five- to six-foot-long, carnivorous relative of monitor lizards

Saurornithoides: Seven-foot-long, bird-like, bipedal, carnivorous dinosaur closely related to Troodon

“Serridentinus”: Mastodon-like proboscidean now called Gomphotherium

Scapherpeton: Extinct salamander

Scaptohyus: Pig-like, omnivorous entelodont, informally called a “terror pig”

Schismotherium: Large, omnivorous ground sloth

Schistomys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

Sciamys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

“Scottimus”: Six-inch long, herbivorous, mouse-like, ground-dwelling rodent now called Eumys

“Selenacodon”: Small, multituberculate mammal now called Meniscoessus

“Serridentinus”: Large, herbivorous, browsing, elephant-like gomphothere now called Gomphotherium

Sespia: Small, even-toed, hoofed, herbivorous, pig-like ruminant called an oreodont, weighing about 10 pounds

Simidectes: Swift, carnivorous mammal called a mesonychian

Sipalocyon: Swift, somewhat hyaena-like, carnivorous marsupial

Spaniomys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

“Stagodon”: Opossum-like, marsupial mammal now called Didelphodon

Stegosaurus: Plated, spiked, herbivorous armored dinosaur 15 feet long and weighing 2.5 tons

Stegotherium: Ground-dwelling, insectivorous armadillo

Steiromys: Small, ground-dwelling, herbivorous rodent related to guinea pigs

Stenotephanos: Hippo-like, herbivorous notoungulate mammal

Stenomylus: Two-foot tall, gazelle-like, even-toed, herbivorous camel

Stenotatus: Ground-dwelling, insectivorous armadillo

Stichomys: Small, herbivorous, ground-dwelling rodent related to guinea pigs

Stygimoloch: Large, bone-helmeted, bipedal, herbivorous dinosaur, sometimes now called Pachycephalosaurus

Stylemys: Ground-dwelling tortoise

Stilotherium: Small, shrew-like, insectivorous marsupial

Subhyracodon: Eight-foot-long, browsing rhinoceros, weighing about 800 pounds

Sunkahetanka: Relatively small, bone-crushing dog, weighing around 30 pounds

Syllaemus: Mullet fish

Symborodon: Large, herbivorous, browsing brontothere

Synechodus: Aquatic, carnivorous shark

Tanymykter: Ground-dwelling, browsing camel, weighing about 300 pounds

“Tayra”: Swift, weasel-like carnivore, now called Eira

Telacodon: Small, insectivorous, placental mammal

Teleoceras: Large, short-legged, odd-toed, hoofed, hippo-like rhino, weighing up to 1.8 tons

Telmatherium: Large, browsing, odd-toed ungulate called a brontothere

Temnocyon: Small, carnivorous “bear dog” weighing about 50 pounds

Terrapene: Omnnivorous box-turtle

Testudo: Tortoise

Theosodon: Six-foot-long, llama-like, herbivorous, macrauchenid mammal, weighing about 350 pounds

Thescelosaurus: Bipedal, herbivorous ornithischian dinosaur, 10 to 15 feet long, weighing around 500–600 pounds

Thescelus: Baenid turtle

Thinohyus: Ground-dwelling, omnivorous peccary

Thoatherium: Swift, two-foot-long, somewhat horse-like, herbivorous, proterotheriid placental mammal

Ticholeptus: Pig-like, even-toed, hoofed ruminant, weighing up to 300 pounds

“Titanops”: Large, herbivorous, browsing brontothere now usually called Megacerops

“Titanotherium”: Large brontothere now called Megacerops

Trachodon: Large, herbivorous, duckbill dinosaur

Torosaurus: Twenty-five to thirty-foot-long, three-horned, herbivorous dinosaur, weighing around six tons

Triceratops: Quadrupedal, three-horned, herbivorous ornithischian dinosaur, up to 30 feet long and weighing 6 to 13 tons

Trigonias: Seven-foot-long, hornless rhino, weighing about 800 pounds

Trimerorhachis: Three-foot-long, primarily aquatic, carnivorous amphibian

Trionyx: Carnivorous, soft-shelled turtle

Triplopus: Gracile, long-limbed, browsing rhinoceros

“Tripriodon”: Small, herbivorous, multituberculate mammal now called Meniscoessus

Troodon: Seven-foot-long, swift, agile, bird-like, carnivorous dinosaur, fairly closely related to Velociraptor

Tylosaurus: Forty- to 45-foot-long, marine monitor lizard called a mosasaur that probably ate fish, sharks, marine birds and other mosasaurs

Tyrannosaurus: Bipedal, carnivorous, saurischian dinosaur up to 40 feet long and weighing 15 tons

Uintatherium: Thirteen-foot-long, five- to six-foot-tall, herbivorous, knobby-skulled mammal called a uintathere, weighing around two tons

Vulpes: Carnivorous to omnivorous fox

Xiphactinus: Enormous, predatory, bony fish up to 20 feet long that resembled a tarpon, but was not closely related to it

Ysengrinia: Ground-dwelling, carnivorous bear-dog, weighing about 160 pounds

Yumaceras: Horned, antilope-like, browsing ruminant





Prologue

At the turn of the 20th century, while prospecting for fossils across the harsh plains of Patagonia, John Bell Hatcher, a slight, wiry, steely-blue-eyed fossil collector from Princeton University, scanned his surroundings from beneath his dusty Stetson and found himself crimped for cash to get home. His precarious and audacious plan? Teach Patagonians how to play poker:

The professor passed through every hamlet from Bahia Blanca to the Straights; the lessons were always the same . . . as a rule the loose change of the community passed on to the bone hunter to be spent on science. When the famous night finally arrived on which Hatcher was to leave[,] San Julian dropped in to exact revenge. The game started early and was one of those friendly Western games with everyone’s sixshooter on the table. The stacks of pesos in front of Hatcher climbed up and up until he was almost hidden behind them; the whistle of the steamer sounded down the harbor. Hatcher announced that he must go. Someone suggested that they would not let him. He picked up his gun and his pesos and backed through the door with a “Good night, gentlemen!” No one made a move.1

Part of being a successful paleontologist involves taking risks, since challenging situations arise on almost any extensive expedition to remote field localities. As his Patagonian escapade illustrates, Hatcher certainly possessed a knack for remaining calm and coldly rational under perilous pressure.

Although millions of museum visitors every year marvel at the skeletons of dinosaurs and other creatures he collected, few recognize this intrepid collector’s name. Yet, among his contemporaries and modern-day successors, he is widely acclaimed as a “King of Collectors.” But how did he attain such lofty laurels?





SECTION I

1861–1884
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Becoming Marsh’s Minion

Merely six months after the Civil War began to rip the country asunder in 1861, John Bell Hatcher first opened his eyes in Cooperstown, Illinois, on October 11. He was the second son of John B. Hatcher, born in Stark County, Ohio, in 1835, and Margaret Columbia O’Neal, born in Brown County, Illinois, in 1842. The genealogical roots of John B. are entwined with the “Quaker and Dorset Hatchers from England,” according to the Hatcher Families Genealogical Association, who document that this lineage comprised two relatively unconnected families known to be related through DNA testing. The largest was Quaker and began with William, born about 1705 in Buck Co, Virginia. Many of William’s descendants migrated to Virginia’s Loudoun and Fauquier Counties before heading due west, where many settled in Ohio. The second, smaller family, with primarily Catholic roots, arrived around 1850 from Dorset, England, and settled in Minnesota. In all, John B. and Margaret would foster a plentiful set of siblings for John Bell that included four brothers and six sisters, the last being born in 1887. But like his forebearers, John B. was restless and, soon after John Bell was born, migrated from Cooperstown, Illinois, southeast to the fertile farmlands near the town of Cooper in Greene County, Iowa. There, John B. mixed labor in the fields with teaching at the nearby schools during the winter months. Scant material survives with which to paint a detailed portrait of John Bell’s early life. However, according to an account from Hatcher’s father, John Bell’s quest for intellectual satisfaction started early on and was manifested in:

. . . the lad’s determination when he was but a mere boy to amass useful knowledge, patiently sitting for hours pouring over his books when his comrades of like age about him were bent upon sports and pastimes. He was an indefatigable student of books and a very keen observer. . . .

Often sickly as a child, John Bell studied under his father’s tutelage, in addition to attending local schools when he was able.1

Throughout his life, Hatcher chronically suffered from an ailment that he characteristically called “rheumatism.” Although the severity of these episodes seemed to vary, during instances when the afflication was especially acute, Hatcher could be disabled from performing mundane daily activities for weeks or even a month or two at a time. Today, there is a strong suspicion among some members of the families descended from John Bell that the source of his chronic ailments was a disease called Type 1 osteogenesis imperfecta (OI), a name that basically means “imperfect bone formation.” The descendants’ suspicion derives from the fact that this disease, which can be genetically transmitted, has been diagnosed in some of their family members. Sometimes referred to as “brittle bone disease” in common parlance, OI results from “a faulty gene that reduces either the amount or the quality of type 1 collagen throughout the body,” and symptoms range from bone pain, common fractures due to low bone density, fatigue, short stature, spinal curvature, “triangular” skull shape, brittle teeth, and loose joints. Given Hatcher’s physical characteristics, complaints, and strenuous fieldwork, it’s clear that if he suffered from OI, it was a relatively mild type of the disorder.2

Fortunately, the onset of adolescence saw the boy gain strength to the point where he began to work in the nearby coal mines, which allowed him to stash away some savings. While laboring in the mines, he occasionally came across fossils of plants and other ancient organisms preserved in the 300-million-year-old layers of rock. Naturally fascinated, he amassed a modest collection and developed an interest in geology and paleontology to a degree that he used his hard-earned savings to enter Grinnell College in 1880 or 1881. However, he soon aspired to obtain the best education possible on his favored subjects and invested the remainder of his savings to enter and study at Yale’s Sheffield Scientific School in 1882. Playing into Hatcher’s decision was an unfortunate natural disaster that befell Grinnell and its college community; a tornado devastated the town on June 17, 1882, decimating the campus and killing thirty-nine people, including two students.3

One obvious advantage of gaining an education at a prestigious university such as Yale is the knowledge one obtains, especially in the discipline that one desires to pursue. However, a less commonly acknowledged, yet equally essential, benefit is the contacts one fosters with prominent professionals already established in the field. As a student at Sheffield, Hatcher would cross paths with some of the most preeminent and powerful scientific professionals in the world, let alone the nation. As a young man, Hatcher had become especially attracted to Yale through its highly acclaimed professor of geology, James Dwight Dana, whose books he had zealously studied. But how had the “Sheff,” as it is endearingly nicknamed, gained such scientific prominence?4

Although Yale College was founded in 1701 as an institution to train young men as ministers in the Congregational Church, Sheffield Scientific School did not arise until 1847. During much of that interim, especially from the late 1700s on, the administration of Yale was deeply engaged in, and often divided by, the contemporary controversies that pitted advocates for the establishment of a full-fledged university against those who continued to resist the expansion in the curriculum that would be required to elevate the institution beyond a seminary.

In the 1730s, students for old Yale College were drilled during their program in Latin, Greek, and occasionally Hebrew. Supplementary subjects included logic, metaphysics, mathematics, physics, and especially rhetoric and oratory, as would be required for members of the clergy. By the 1740s, freshmen still focused predominantly on Latin, through Virgil and Cicero, some New Testament Greek, and arithmetic. But sophomores broadened out into Horace, logic, geography, algebra, geometry, and the intricacies of grammar. Juniors also tackled trigonometry and natural philosophy, while seniors emphasized metaphysics and ethics, to explore “the tough problem of how to reconcile man’s newly emancipated reason and natural law with the old theology and Christian Law.”5

Strong currents of the sea change heralding the expansion of scientific education did not break on Yale’s shores until the hiring of Benjamin Silliman as a professor of chemistry and natural history in 1802, and no one was more shocked than Silliman himself, who had studied law but never studied chemistry. But there were few if any professionals proficient in both chemistry and natural history in the United States at that time. So Silliman delayed the start of his actual teaching for two years and crammed for his new gig by studying chemistry at the medical school of the University of Pennsylvania, before embarking for London and Edinburgh to continue his preparation where he became interested in geology. Silliman was an excellent teacher, as well as an influential public lecturer on the benefits of science—so much so that he is often anointed as the “patriarch” of science in the United States, despite the fact that he wasn’t an equally influential scientific researcher. Another accomplishment was his acquisition of numerous collections of minerals and other objects related to natural history, which served as the foundation of the collections for the Peabody Museum of Natural History at Yale.6

Even more formidable waves washed ashore in New Haven during 1847, when the Department of Philosophy and the Arts was established to provide instruction in the natural sciences, among others. It was out of this department that the graduate school and Sheffield Scientific School would eventually evolve.7

From 1836 to 1837, Silliman employed a precocious young scientist named James Dwight Dana as his assistant after he graduated under Silliman’s tutelage in 1833. Having worked for the US Navy as a mathematics teacher in the interim, Dana then joined the prestigious United States Exploring Expedition led by Charles Wilkes, where he served as a mineralogist and geologist when the first American global geographic and scientific foray sailed throughout the Pacific between 1838 and 1842. His voluminous monographs that resulted from his research on the journey ranged from volcanoes to corals and crustaceans. These, along with his seminal works on mineralogy, including his System of Mineralogy of 1837 and Manual of Mineralogy in 1848, catapulted Dana into the upper echelon of the nation’s scientific community. Dana succeeded Silliman to become the Silliman Professor of Natural History and Geology, in 1850, and persistently promoted the expansion of Yale College into a full-fledged university that had begun with the establishment of the Department of Philosophy and the Arts in 1847, the same year that Harvard, Yale’s then and current archcompetitor in the academic arena, initiated the Lawrence Scientific School. At the commencement ceremony of 1856, just a year after his hiring, Dana declared:

. . . Yale is determined to be up to the times. The desire is manifest that the College, as it now stands, shall not longer mark the limit of American training in literature or science. . . . Why not have here, The American University—where nature’s laws shall be taught in all their fullness, and intellectual culture reach its highest limit.8

In the same address Dana prophetically advocated for the establishment of a museum of natural history to support learning and research in the natural sciences:

The museum . . . should be a spacious one, containing collections connected with all the subjects taught in the school. . . . [with specimens in natural history, presumably including fossils; seeds; soils; and collections illustrating mines and metallurgy] In fact, the museum should lecture to the eye. . . . It should be a place where the public passing in and out, should gather something of the spirit, and much of the knowledge, of the institution.9

In 1858, New Haven financier Joseph Earl Sheffield donated over $100,000 to purchase the old Medical Department building, complete with two newly renovated wings for the scientific school. In recognition of Sheffield’s patronage, Yale’s Corporation christened this institution the Sheffield Scientific School during the commencement of 1861. By 1883, an armada of prominent scientific instructors had landed at Yale to teach a burgeoning Sheffield student body of 207 graduates and undergraduates from no fewer than twenty-five states and the District of Columbia. Among the sixteen professors, notables included the chairman and executive officer, George J. Brush, who handled mineralogy; Daniel C. Eaton, in charge of botany; and Addison E. Verrill, who headed up zoology and geology. Tuition for an undergraduate cost $150 per year—roughly $3,400 in modern dollars.10

As stated in the Sheffield’s Annual Reports published in 1883 and 1884 when Hatcher was a student, the school’s mission was formulated to fulfill the scientific and technological needs of Connecticut:

It is in its purposes, and in the kinds of work it undertakes, peculiarly adapted to the wants of our State. We are preeminently an industrial community, but industrial in those departments which are based upon the most extended studies of natural science, and upon the application of the most recent results of these studies. Consequently it is here that a school devoted to the pursuit and encouragement of such studies finds its natural field.11

Requirements for admission to the freshman class were daunting. Candidates, in addition to being at least fifteen years old and providing references from former instructors or other “responsible persons” documenting sufficient moral character, were required to pass a broad battery of exams administered over five days—three in late June and two in mid-September. The subjects for examination ranged from the more classical, such as English, history of the United States, geography and Latin, to the more scientifically pertinent disciplines of arithmetic, algebra, geometry, and trigonometry.12

A three-year course of instruction followed, including two terms of courses taken by all students during the first year and a regimen of more specialized courses conducted over the final two years, once the student had chosen what we would call his major area of interest. During the more generalized freshman year, first-term classes encompassed German, English, composition, spherical trigonometry, plane analytical geometry, physics, chemistry, and elementary drawing. In the second term, students continued to tackle the subjects of language, physics, chemistry, and plane analytical geometry, while also delving into physical geography, botany, and various aspects of drawing, including isometric drawing, shading, tinting, and the principles of orthographic projection.13

Having successfully run the gauntlet of these intimidating courses, juniors and seniors could finally set sail toward their preferred professional goal, with their options including chemistry, civil engineering, dynamic engineering, agriculture, natural history, premedical studies or premining and metallurgy studies. Hatcher, of course, chose natural history, which the faculty at the time saw fit to divide into four subdisciplines: geology, mineralogy, zoology, and botany. So his junior year entangled him in classes involving theoretical chemistry, qualitative analysis, mineralogy, botany, German, French, zoology, physiology, and physical geology. During his senior year of 1884, he would have continued to investigate geology, including field trips and lab work; zoological lab practices, lectures, and excursions; botanical studies in the herbarium and the field; vertebrate anatomy; meteorology; and French. Presciently, his final year culminated with the submission of his first research paper, a graduation thesis entitled “On the Genus of Mosses termed Conomitrium.” Although no transcripts recording Hatcher’s performance in these courses still exist, his scholarly determination as a student culminated in the spring of 1884, when he secured his bachelor of philosophy degree.14

During the course of his rigorous routine of studies, Hatcher showed his collections of Carboniferous fossils from the coal mines to George J. Brush, professor of metallurgy and director of the Sheffield Scientific School. Brush, who, along with professor of paleontology Othniel Charles Marsh, was one of the three original curators and a trustee of the Peabody Museum, recognized Hatcher’s self-motivated initiative and, in turn, introduced Hatcher to Marsh. Like Hatcher, Marsh had studied under Brush while a student at Yale. As soon as he had his diploma in hand, Hatcher, the consummate poker player, laid his cards on Marsh’s table. In the early summer of 1884, Hatcher marched with calm confidence into Marsh’s office. At stake were his years of self-financed education, as well as his future. When Marsh inquired as to the newly minted scientist’s purpose, Hatcher was direct: “I want a job collecting fossils, anywhere, anytime, at any salary.” It might have been the most subservient statement that Hatcher would ever make for the rest of his career.15

In showing his hand to the ever imperious and often pompous Marsh, Hatcher was, in effect, bidding to join in a burgeoning revolution surrounding scientific and especially paleontological knowledge in the United States. For the most part, American geology and paleontology, as well as other scientific disciplines, languished in the shadows of European universities and museums throughout the early 1800s, with American students traveling to Europe for scientific training, as we saw with Silliman. But in the wake of Thomas Jefferson’s Louisiana Purchase in 1803 and his subsequent commission for the Lewis and Clark expedition from 1804 to 1806, during which their Corps of Discovery explored the northern extent of the nation’s new territory, the US government eventually passed the Pacific Railroad Survey bill in 1853 to find the best routes for railroads from the Mississippi to the Pacific coast. This initiative further triggered a number of federally funded surveys after the Civil War that brought together explorers, engineers, scientists, and topographers in a common effort to chart the western landscape under the leadership of dauntless expeditionary luminaries such as John Wesley Powell, Clarence King, Ferdinand Hayden, and George Wheeler. These forays found a significant number of vertebrate fossils that were first evaluated primarily by Joseph Leidy, a professor of anatomy at the University of Pennsylvania and a member of the prestigious Academy of Natural Sciences in Philadelphia, and Europe began to take note of North America’s evolutionary riches soon after Darwin published his seminal study On the Origin of Species. But by the 1870s, Leidy found his role as the nation’s most prominent paleontologist under threat by two young, ambitious, and wealthy competitors, who began to explore the American West for fossils themselves. One was Edward Drinker Cope, whom Leidy fostered in Philadelphia at the Academy of Natural Sciences, and the other was the person to whom Hatcher made his appeal, O. C. Marsh. Just five years before Hatcher enrolled at Sheffield, both field crews of Cope and Marsh had made momentous discoveries of new dinosaur species in the frontiers of Colorado and Wyoming. So with his bold bid to Marsh, Hatcher stood on the precipice of joining this remarkable and raucous paleontological revolution. But would his gambit work?
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Marsh: The Master

The second child of farmer Caleb Marsh and his wife Mary Peabody of Lockport, New York, O. C. Marsh tasted tragedy at the tender age of three when his mother died of cholera. Overall, he spent a listless childhood that was not sparked until he met Col. Ezekiel Jewett, also an accomplished field paleontologist, who opened the boy’s eyes to the wondrous world of fossils in the tailings of the recently dug Erie Canal, just a mile from the Marsh farm. At last intellectually motivated, O. C. received financial support about 1851 from a settlement of property held for him by his father and, like Hatcher, determined to invest it in attaining an education at the prestigious Phillips Academy in Andover, Massachusetts.1

But after graduating from Phillips, Marsh would need substantially more financial resources to follow his path toward paleontology. Fortunately, he held that financial ace in his genealogical hand in the form of a most unusual uncle, George Peabody. Born as he was into a poor family in South Danvers, Massachusetts, young Peabody’s schooling ended at the age of eleven, when he began to hone his extraordinary skills for business as an apprentice in a general store. By fifteen, he set out for the nation’s capital, becoming a partner in a dry goods business in Baltimore, where he amassed a small fortune of $40,000 by age twenty. Gradually, he expanded into international trade and finance, eventually settling in London, where he established the banking house of George Peabody and Company, specializing in foreign exchange and American securities.2

As he neared retirement, Peabody gave away most of his massive fortune, totaling more than $9 million, to fund housing for the poor and educational causes, one of which involved supporting his nephew, O. C. Marsh, who received his bachelor of arts degree with honors from Yale College in 1860. Marsh then received a Berkeley Scholarship from Yale to pursue graduate studies in mineralogy, geology, and chemistry at Sheffield and was awarded an MA from Yale in 1863. After consulting with his advisors at Yale, including James Dwight Dana, he was advised to pursue graduate work in Europe, where he focused his studies on mineralogy and chemistry at several univerisities in Germany in hopes of becoming a hard rock geologist and eventually joining the Yale faculty. However, while there, he began purchasing some vertebrate fossils. His aspiration for a faculty position at Yale came to pass in 1866, when Marsh, under the guidance of Brush, Dana, and Benjamin Silliman Jr., professor of practical chemistry and the son of Yale’s first scientific faculty member, negotiated with his famous uncle to provide a $150,000 grant in order to found Yale’s Peabody Museum of Natural History. Since Dana held the professorship for hard rock geology, Marsh was appointed as the nation’s first professor of paleontology, an essentially unpaid position without much teaching responsibility that he held until his death, in addition to being a trustee and founding curator at the Peabody Museum. The museum opened to the public in 1876. Unfortunately, Peabody did not live to see it, as he died in London in 1869, where his body received the rare privilege of a temporary burial in Westminster Abbey before being brought to America for final burial in Peabody, Massachusetts—his birthplace renamed in his honor.3

Marsh received an inheritance of $100,000 after Peabody’s death, with the stipulation that most of it was to remain invested so that he could live off the income. He used his inheritance to fund his decades-long quest for vertebrate fossils, fossil footprints, invertebrate fossils, osteological specimens, as well as archaeological and ethnological artifacts. During his career he published around four hundred scientific studies of the fossils he and his large staff of assistants and collectors brought back to Yale. In 1898, a year before his death, Marsh presented his extraordinary collections to Yale, along with his mansion, which is now on campus.4

By the time Hatcher and Marsh crossed paths, Marsh was already famous for his discoveries of dinosaurs in the American West. Their names now roll off the tongue of any five-year-old aficionado: Brontosaurus, Stegosaurus, and Allosaurus, among others. Yet Marsh’s achievements are virtually impossible to view in isolation, for his career, almost from the start, became entangled in his long-running, vitriolic feud with Edward Drinker Cope of the Philadelphia Academy of Sciences, often referred to as the “Bone Wars.” Numerous treatments of their rancorous rivalry have already been written, including The Gilded Dinosaur by Mark Jaffe and The Fossil Feud by Elizabeth Noble Shor, and their dynamic provides a suitable context into which we can place the world Hatcher was being primed to enter upon his graduation from Yale.5

Born in 1840, as the eldest son of a family of well-to-do Quakers on the fringe of Philadelphia, Cope, like Marsh, lost his mother at the age of three. Although his father long wished him to take root in the family’s farming, Edward was uninterested in such labors and used his time investigating the flora and fauna that inhabited the surrounding countryside. By 1860, Cope had published a study on the scientific classification of salamanders, the first of around 1,300 scientific papers that would consummate his career, and was taking anatomy classes at the University of Pennsylvania under Joseph Leidy, one of America’s most prominent professors of anatomy and natural history at the time. By 1863, with the Civil War raging, Cope’s father sent Edward off to Europe, where he toured the great museums and universities and met many of the Continent’s prominent paleontological and zoological scientists. It was during this sojourn that Marsh and Cope first met and spent several amicable days together in 1864, when Marsh was, likewise, studying in Berlin, after he had left the United States soon after the war broke out. Signifying their mutual respect, Cope even named an early fossil relative of tetrapods (including amphibians, reptiles and mammals)—Colosteus marshii—for his new colleague in 1867. Marsh returned the favor by naming a giant fossil sea lizard, called a mosasaur, Mosasaurus copeanus in 1869.6

Having returned to the United States after the conclusion of the Civil War, Marsh settled in New Haven, where he helped oversee the development of the Peabody Museum, and Cope moved to Haddonfield, New Jersey, in 1868, where the nearby marl pits had produced the first fairly complete dinosaur ever found in the Americas in 1858. Leidy named that duckbilled dinosaur Hadrosaurus foulkii and had it mounted in the Philadelphia Academy of Sciences around the same time Cope had started working in the collections there. Alerted to the possible presence of more fossil bones found by workers in the quarry in 1866, Cope rushed to the Haddonfield marl quarries and recovered the fossil remains of an enormous carnivorous dinosaur, which he christened Laelaps aquilungis the same year. Cope’s discovery caught the eye of Marsh, who visited Cope at Haddonfield in the spring of 1868. They spent a week touring the marl pits in search of fossils before Marsh apparently departed. However, unbeknownst to Cope, Marsh slyly reconnoitered with the owners of several marl pits and contracted with them to send any fossils they found to him rather than Cope. This usurpation of Cope’s prior claim to the fossil fields at Haddonfield most probably lit the fuse in Cope’s mind for the feud to come.7

In the early 1870s, both competitors turned their attention to the promising potential of numerous fossil localities along the eastern flank of the Rocky Mountains and the adjacent Great Plains. Both Marsh and Cope had been receiving intriguing remains from geologists and amateur collectors roaming these regions; as the transcontinental railroad was constructed through the region, settlers continued to migrate into the vast open spaces, and their governments and universities continued assessing the potential for natural resources. After an initial reconnaissance trip along the unfinished railroad line in 1868, during which he acquired a set of vertebrate fossils at the stop in Antelope, Nebraska, that convinced him of the region’s paleontological potential, Marsh was the first to field forays into these fossil fields by organizing four expeditions from 1870 through 1873. Marsh manned these expeditions with adventuresome students from Yale who paid their way. Through his connections with the US government, Marsh secured letters of support and introduction from military luminaries such as General William Tecumseh Sherman, now the top commander of the Army, General Philip Sheridan, commander of forts throughout the western frontier, and regional commander General E. O. C. Ord. These endorsements guaranteed logistical support and armed security as the expeditions traversed territory still claimed by hostile Native American tribes.8

Between bison hunts and campfire tales from guides and scouts, including William Cody (better known as “Buffalo Bill”), Marsh and his crew of 1870 collected an amazing array of fossils, including early horses and rhinos from the Miocene beds of western Nebraska along the Loup Fork and North Platte Rivers; Oligocene brontotheres, oreodonts, turtles, rhinos, and birds from sites in northeast Colorado; fossil fish from the Eocene lake beds of the Green River Formation in Wyoming; allosaur teeth from Jurassic sediments in Utah near what is now Dinosaur National Monument; as well as Cretaceous mosasaurs, two knuckle bones of the pterosaur called Pteranodon, and part of a shin bone of the four-foot-tall, toothed bird called Hesperornis, the first toothed bird ever found in the Americas, all from the chalk beds of the Niobrara Formation in western Kansas.9

The 1871 field season saw Cope join the fray on the western frontier. By early July, Marsh’s crew was, once again, successfully crawling over the Niobrara chalk in search of more pterosaur specimens, which confirmed Marsh’s original estimate, published in 1871, that the wingspan of his flying reptile, still called Pteranodon, was not less than twenty feet. They then moved west for a six-week assault on the Eocene beds of the Bridger Basin, near Fort Bridger in southwest Wyoming, where the crew discovered specimens of the new, primitive horse Orohippus, along with rhinos and tapirs.10

Following in Marsh’s wake, Cope invaded the Cretaceous chalk buttes of western Kansas during August and September and discovered his own mosasaur skeleton, as well as turtles, pterosaurs, and fish. When Marsh found out that Cope had collected in the Kansas chalks, he was incensed by what he considered an act of paleontological trespassing, ironically similar to his own actions at Haddonfield. No doubt further enflaming Marsh’s mania was Cope’s published announcement in March 1872 that his pterosaur had an even longer wingspan than Marsh’s, making it the largest yet found on the continent.11

But it was not their conflict over the Kansas chalk beds that caused their festering feud to reach critical mass. Instead, that bomb detonated over the dry, desolate badlands of the Bridger Basin in 1872. Cope had hitched his paleontological wagon to the federally sponsored United States Geological and Geographical Survey of the Territories led by Ferdinand V. Hayden, who engaged Cope as the survey’s lead paleontologist. By June, Cope descended on Fort Bridger ready to begin prospecting, but struggled to find horses and wagons because Hayden had appropriated them all for his own fieldwork. Hoping to be reimbursed, Cope bought a wagon and four mules for $500 and hired another team and driver, along with a cook, guide and packer, before setting out for the badlands. Within a few days, he reported back to the fort that he’d hit pay dirt, finding “25 or 30 species of which 10 are new.” Marsh was not in the field yet, but he had hired a couple of men to collect for him in the Bridger Basin, including B. D. Smith and an opportunistic character named “Sam” Smith. Leidy, a much more mild-tempered third ring in this paleontological circus, soon arrived in the Bridger area and quickly discovered remains of an enormous, intimidating, multi-horned mammal with fearsome, saberlike canine teeth, which he named Uintatherium. Meanwhile, Cope had been called by a colleague on the Hayden survey to Black Buttes, about forty-five miles northeast of Fort Bridger, where he’d come across bones that Cope excavated and named Agathaumas sylvestris, which represented only the third-known dinosaur skeleton from North America. Later, on Bitter Creek, Cope discovered a similar horned mammal to that of Leidy’s, which he named Loxolophodon, although due to a mistaken transcription in Cope’s hastily written telegram back to Philadelphia, it was announced as Lefalaphon. In all, Cope felt he had discovered around fifty new species of fossil organisms, and much to Marsh’s dismay, a steady stream of preliminary announcements, important in establishing Cope’s priority for naming and describing these discoveries, began flowing out of Philadelphia.12

Marsh hastened his small 1872 crew of four Yale students into the field. Their first stop was in the chalk beds of Kansas, where their brief efforts were rewarded by the discovery of the first skull of Hesperornis regalis. As Marsh quickly moved on the Bridger Basin, Cope left to begin collecting in the nearby Wasatch Basin, where he discovered skulls and skeletons of another horned mammal, for which he coined the name Eobasileus. By the fall, all three paleontologists had returned to their home bases in the East, but with all the preliminary reports regarding discoveries, some of which seemed to represent very similar fossil vertebrates, it became unclear who had actually discovered what first, since the rules and procedures for naming new animals were not rigorously standardized and adjudicated. The basic rule holds that the name first published for a given organism is the legitimate one that has priority. In terms of the enormous, multi-horned, Eocene mammal that Cope, Leidy, and Marsh had all found fragmentary specimens of, Leidy published the name Uintatherium for it on August 1, followed shortly thereafter by Cope’s name Loxolophodon on August 17 and Marsh’s two names, Tinoceras and Dinoceras on August 19. Marsh had named a specimen of this animal “Titanotherium anceps” in July 1871, but since that name had already been used for another animal, he renamed it Tinoceras anceps. Another Cope name, Eobasileus, appeared in a publication describing a more complete specimen of the same animal on August 20. Suffice it to say that at that time, confusion reigned.13

By January of 1873, Marsh in effect declared war on Cope. Having received a note from Cope congratulating him on his announcement of Hesperornis, along with a box of specimens, Marsh fired off a vicious salvo:

I am glad you appreciated my bird with teeth . . .

Your paper on the “Proboscideans” [meaning Uintatherium, which Cope incorrectly thought was a relative of elephants] came the 20th inst., with postmark 18th of January, although bearing the date 16th. Why don’t you send your papers more promptly, as I invariably do. I am willing to accept as publication even an uncorrected proof (as we agreed). . . .

The Kansas fossil you sent came all right, where are the rest? and how about those from Wyoming?

The information I received on this subject made me very angry, and had it come at the time I was so mad with you for getting away with Smith (to whom I had given valuable notes about localities etc.) I should have “gone for you” not with pistols or fists, but in print. I came very near publishing this with some of your other transgressions . . . but my better judgement prevailed. I was never so angry in my life.

The rogue Smith was “Sam” Smith, one of the collectors whom Marsh had hired to collect for him in the Bridger Basin. For a while the previous summer, “Sam” Smith had switched his allegiance and worked for Cope.14

Cope immediately fired off a four-page retort, in which he decried that it was “more irritable” for him to be accused of “dishonorable acts” than to lose possession of fossils or priority to name new species. He further admonished Marsh by asserting, “All the specimens you obtained during August 1872, you owe to me. Had I chosen they all would have been mine.” Cope claimed that Smith had left before he discovered a new locality, and when Smith returned, Cope allowed him to collect for Marsh, which resulted in Cope losing “several fine things.” In view of all this, Cope demanded that Marsh retract his accusations of unethical actions. But Marsh promptly refused, responding, “I feel I have been deeply wronged by you in numerous instances. These wrongs I have usually borne in silence. . . . After the Smith affair last summer, I made up my mind that forbearance was no longer a virtue.”15

Throughout the spring of 1873, a torrent of vituperative diatribes rumbled through the scientific press. Marsh charged that Cope had nefariously predated several of his scientific papers in an attempt to dishonestly establish priority for the names of new species and genera he had published. Marsh also cited what he considered to be numerous errors in Cope’s anatomical descriptions. Cope responded that Marsh’s anatomical criticisms were simply misinterpretations of what Cope had written and that Marsh’s charges of predating the papers were “either criminally ambiguous or untrue.”16

Relations between the two rising paleontological titans would continue to deteriorate throughout the mid-1870s. Although both antagonists continued to butt heads in the Cretaceous chalks of western Kansas and the Eocene badlands of southwestern Wyoming, each extended their collecting efforts to important new regions. Most notably, in late 1874, Marsh was invited by General Ord of the Army to collect in the stunningly scenic, light gray badlands near the Lakota Sioux Red Cloud Agency in what is now south-central South Dakota. Known today as Badlands National Park, the Oligocene and Miocene sediments have produced a wealth of fossil mammals, including bizarre, knob-headed beasts called titanotheres, about which Marsh became particularly enthralled. With Red Cloud’s permission, Marsh made a significant collection and, in the process, became a champion for Red Cloud and his tribe by returning to Washington and fiercely lobbying the federal government for better treatment and supplies for the tribe. Not to be outdone, Cope expanded his efforts southwest into New Mexico in 1874, where he also attached himself to Lieutenant Wheeler’s geographic and geologic survey of the region. In the process, Cope discovered the fossil-rich Eocene sediments of the San Juan Basin, and more importantly, the even older Paleocene fossil beds along the Rio Puerco near Nacimiento (now Cuba, New Mexico).17

As each amassed his impressive collection of fossils, the value of the specimens clearly transcended mere treasured objects and obscure names. Not surprisingly, Cope and Marsh envisioned different views regarding the evolutionary stories the specimens told, especially in relation to Darwin’s theory of evolution by natural selection, which had been published in 1859 as both Cope and Marsh were beginning their careers. Cope, at least in part due to his religious beliefs as a Quaker, could not accept Darwin’s view of evolution as a random result of natural variations in organisms selected on the basis of their fitness to the environment they inhabited. To him, there had to be an overarching mechanism of design guiding the process. For Cope, variations were created by the “acceleration or retardation” of characteristics as organisms grew and acquired new traits during their life as they interacted with their environment, and ancestors could pass these acquired characteristics on to their descendants. In essence, Cope’s belief was a rejuvenated version of Lamarck’s earlier evolutionary ideas, famously illustrated by the supposed story that giraffes attained their long necks by stretching them to reach tender leaves high in the treetops. Marsh, on the other hand, had quickly accepted the legitimacy of Darwinian evolution by natural selection, and carefully observed the fossils coming into his collection for the evidence they provided for that process. In fact, by 1876, he would have the opportunity to demonstrate the power of his collection for documenting Darwinian evolution to the world.18

Darwin’s chief supporter was a tenacious anatomist and naturalist named Thomas Henry Huxley, and in August of 1876, he arrived for the first time in the United States to deliver some landmark lectures on evolution in Baltimore and New York. But first, having heard of Marsh’s burgeoning collection of vertebrate fossils, he paid a visit to the then newly built Peabody Museum. Darwin and Huxley knew that one key to scientifically demonstrating Darwin’s theory of evolution would be to document the transitional forms of organisms between an ancestral form and its modern living descendant. However, the fossil record, even today, let alone back in 1876, is universally recognized to be woefully incomplete, due both to the rare environmental and depositional conditions required to preserve fossils and the constant destruction of fossils due to erosion once they are exposed near the surface of the ground. Nonetheless, Huxley had already tried to document the evolution of the horse based on fossils from Europe, where he thought the horse had originated. He examined how the teeth and legs grew longer and the number of toes decreased through geologic time, but there were many transitional forms missing. Based on his collections, Marsh was convinced of two things. The horse had first evolved in North America, not Europe, and he had the specimens to document the transitional forms from the early ancestors with short legs, short teeth, and many toes to the modern horse with long legs, long teeth, and just one toe. Huxley spent two full days skeptically questioning Marsh and probing his collections of horse fossils from the American West. Each time Huxley confronted his host with a challenge to produce a specimen illustrating a particular transitional characteristic, Marsh would instantly send an assistant into the collection to retrieve a demonstrative specimen. Amazed and somewhat stunned, Huxley exclaimed, “I believe you are a magician. Whatever I want, you just conjure up.” Thoroughly convinced by Marsh’s overwhelming fossil evidence, Huxley went on to highlight Marsh’s demonstration of horse evolution in his lectures, thereby enhancing Marsh’s standing in the eyes of both the scientific community and the public.19

As the later 1870s rolled into view, both Cope and Marsh began to rely increasingly on freelance fossil collectors to handle their collecting operations in the field. Marsh eventually abandoned going to the field by the late 1870s. So the conundrum of collectors, like “Sam” Smith, switching their allegiance between Cope and Marsh would continue to bedevil both. A prime example is represented by Arthur Lakes, an Oxford-educated schoolteacher and minister imbued with a profound interest in geology and natural history, who settled in Colorado. He discovered what are now known to be 150-million-year-old, late Jurassic dinosaur bones in 1877, near the city of Morrison. Lakes immediately wrote Marsh and provided a sketch of the specimen, and Marsh volunteered to try and identify the bone if Lakes sent it. By the time Lakes received Marsh’s response, he had found the end of a limb bone fourteen inches in width. Although Marsh astonishingly failed to respond immediately, Lakes nonetheless sent Marsh ten crates of bones weighing in at 1,500 pounds. By the time Lakes finally did receive Marsh’s response, requesting that Lakes keep the discovery quiet, along with a check for $100, Lakes had already sent another sample of bones to Cope. Marsh immediately sent Benjamin Mudge, one of his collectors, to evaluate Lakes’s fossil locality, and Mudge managed to secure rights to collect there for $100 to $125 per month after confirming the significance of the site. Within weeks, Marsh had published an announcement about the discovery of “a new and gigantic dinosaur,” estimated to be between fifty and sixty feet long, thus “surpassing any land animal hitherto discovered.” He initially coined the name “Titanosaurus” for it, but after his archenemy Cope complained that that name had been previously used for a dinosaur found in India, Marsh changed it to Atlantosaurus. Within a couple of months, Mudge and Lakes had gleaned ten crates of bones weighing 2,500 pounds from Lakes’s outcrop and sent them to Marsh.20

While all this was happening, Cope had been examining the teeth and bone fragments sent by Lakes and was ready to purchase them, but before he could prepare a paper for print, he received a letter from Lakes requesting that he forward the fossils to Marsh because Marsh had already bought them. Although no doubt disappointed, Cope’s displeasure was diminished because he had already received another shipment of late Jurassic bones from around a town about 120 miles from Morrison called Cañon City. The sender was O. W. Lucas, a local superintendent of schools interested in botany. Among Lucas’s assortment was a large vertebra that, in a hastily penned paper, Cope characterized as belonging to an enormous animal “which exceeds in proportions any other land animal hitherto described, including the one found. . . by Professor Lakes.” Cope named his behemoth Camarasaurus, and needless to say, the “bone rush” for dinosaurs was on.21

Upon hearing of Cope’s coup in Colorado, it was Marsh’s turn to be disappointed—not only because Cope had found a way to enter the fray but also because the bones he was getting were better in terms of preservation. Beyond that, according to Mudge, whom Marsh sent to Cañon City to check, Cope’s bones from there were 10 to 30 percent larger than Marsh’s bones from near Morrison. Marsh telegraphed Mudge to “Secure all possible [bones]. Jones has violated all agreements.” (Jones was the code name for Cope in correspondence between Marsh and his collectors.) But Mudge informed Marsh that Lucas would send all the bones of the skeleton he was working on to Cope. However, Marsh might have a chance to obtain subsequent finds if the price was right. In fact, if Marsh had not been so distracted or delinquent, he could have had the bones coming out of Cañon City, too, because another of his collectors, David Baldwin, had alerted Marsh to their presence at least a month before Lucas wrote to Cope about them.22

But not to worry, for in mid-July Marsh received a letter written on the nineteenth from two railroad workers from around Laramie in the Wyoming Territory, informing him of their discovery of fossil bones, including a shoulder bone 4' 8" in length and a vertebra 2.5' in diameter. The men, who went by the aliases of Harlow and Edwards, sent a few fragments and indicated, “We would be pleased to hear from you, as you are well known as an enthusiastic geologist, and a man of means, both of which we are desirous of finding—especially the latter.” Marsh sent a check for $75 payable to Harlow and Edwards and requested that they ship the specimens to him. After a delay of several weeks, they shipped the bones but informed Marsh that they couldn’t cash the check and were not sure they could keep their discoveries secret. Convinced of the bones’ significant value, Marsh immediately dispatched his most trusted and highly trained collector, Samuel Wendell Williston, to Laramie to investigate. Williston soon discovered that the men had used phony names in their letter to Marsh in order to avoid drawing attention to their discovery. Their real names were William Edward Carlin (aka Edwards), the station agent at Como, Wyoming, and William Harlow Reed (aka Harlow), the section foreman. The financial arrangements were quickly sorted out, and Williston was told,

[The fossil bones] extend for seven miles and are by the ton. . . . The bones are right by the station but there are only four or five persons that know about them. . . . The bones are very thick, well preserved, and easy to get out. . . . I will send a ton a week. . . .

The railroad men then led the stunned Williston on a tour of the fossil beds exposed along a ridge called Como Bluff. Upon regaining his composure, Williston duly informed Marsh, “Cañon City and Morrison are simply nowhere in comparison with this locality both as regards perfection, accessibility and quantity.”23

Indeed, from November of 1877 to March of 1883, Marsh’s field crews, led primarily by the former section foreman Reed, shipped a total of 152 crates and 84 cans of bones and teeth to Marsh. In turn, Marsh paid his crewmen over $8,000 for their labor, about $175,000 in today’s currency. But for Marsh, it was certainly worth it, for the bones from Como Bluff allowed Marsh to describe a tremendous team of 150-million-year-old, dinosaurian all-stars, known today as Allosaurus Marsh, 1877; Apatosaurus Marsh, 1877; Brontosaurus Marsh, 1879; Diplodocus Marsh, 1878; Stegosaurus Marsh, 1877; and Coelurus Marsh, 1879. Beyond that, one of Reed’s Como Quarries (No. 9) produced a dazzling array of minute, 150-million-year-old mammal teeth and jaws that Marsh eagerly named and described. At the time, they were among the oldest mammal teeth ever found and still play an important role in modern studies of mammalian evolution. Although Carlin eventually abandoned Marsh for Cope and found fossils for him in the area, there’s no doubt that Marsh bested his rival at the battle of Como.24

As the “bone rush” for dinosaurs was playing out in Colorado and Wyoming during the late 1870s, Cope and Marsh were engaged in another battle back east. This one was political, and it would greatly affect the funding for paleontological projects provided by the federal government. Cope had been elected as a member of the prestigious National Academy of Sciences (NAS) in 1872, and he used this position to help gain access to US government funding through his participation as a paleontologist on several government-funded surveys in the West, including Ferdinand V. Hayden’s United States Geological and Geographical Survey of the Territories, through which Cope received partial funding for his collecting in the Eocene sediments near Fort Bridger, and Lieutenant G. M. Wheeler’s United States Geographical Surveys West of the One Hundredth Meridian, from which he received some funding to collect in the Eocene and Paleocene deposits of New Mexico. These and other surveys in the West had been administered under the supervision of the US military. Marsh, on the other hand, had not received direct funding from these surveys, although he had sought and received logistical and protective security from the US Army during his expeditions in the early 1870s. Nonetheless, in 1874 Marsh was also elected to the NAS, receiving thirty-seven out of thirty-eight votes. As Marsh’s biographers pointed out in a somewhat less than cryptic conclusion: “. . . remembering the rising heat of the Marsh-Cope quarrel at this time, it is not difficult to figure out who was the lone dissenter.”25

Marsh became acting president of the NAS in 1878 and eventually served two six-year terms in that office beginning in 1883. Most importantly, it was while Marsh was serving as acting president that Congress requested that the NAS develop a plan to consolidate all the various, relatively independent government surveys into a more efficient governmental system under civilian control in order to save money and eliminate the ongoing duplication of efforts that characterized the various surveys at the time. Marsh, as the head of the NAS, was charged with heading up this effort. Marsh set up a committee of thirty-two NAS members to develop the plan, and upon completion, thirty-one members voted to approve the plan and send it on to Congress. Again, it’s not hard to guess who dissented. The subsequent approval by Congress resulted in the formation of the United States Geological Survey within the Department of Interior in March of 1879.26

Eventually, Major John Wesley Powell, a Civil War hero who lost his arm at the Battle of Shiloh but nonetheless famously went on to lead a daring expedition of exploration down the Colorado River through the Grand Canyon, was appointed the second director of the USGS in 1881. With Marsh having led the charge to establish the USGS, Powell, in turn, appointed Marsh as the official vertebrate paleontologist of that agency in August of 1882. For a decade after 1882, Congress would pass legislation allocating some amount of funding for that year’s projects conducted by the USGS, and through the budgeting process, Powell would authorize a portion of that funding to Marsh for work related to vertebrate paleontology. Thus, in essence, Cope found his federal funding frozen out under the direction of Marsh, and this, along with some bad mining investments that caused his fortune to simultaneously dwindle, placed Cope and his collecting program in decidedly dire straits, which naturally augmented Cope’s abhorrence of Marsh.27

But what was bad news for Cope was good news for a 22-year-old, newly minted graduate of the Sheffield Scientific School. For it was with his USGS funds in mind that, in 1884, Marsh gazed at John Bell Hatcher standing steadfastly in front of his desk at the Peabody Museum. Although he had little actual field experience, except for the geologic excursions around New Haven during his time at Yale and his work in the Iowa coal mines where he collected some plant fossils,

This June morning, something in Hatcher’s quiet manner, his wiry physique, or the look in his steady gray-blue eyes must have further impressed him. . . . Marsh had Federal money at his disposal, and shortly after Commencement he sent Hatcher out to Long Island, Kansas. . . .28

Hatcher’s gamble had paid off, albeit at the modest sum of $50 per month, a bit less than $1,200 per month in today’s dollars. The agreement between Hatcher and Marsh, dated June 24,1884, covered one year from July 1, 1884 to June 30, 1885, and stipulated that three months of that year would be spent in New Haven. Marsh provided a $100 advance, representing salary for the first two months. The contract also included an option for Hatcher to work another year at the same rate, but with traveling expenses “to be extra.” Marsh might have reasoned that if Hatcher didn’t work out as a collector, the money expended on his salary was minuscule, and he would know about Hatcher’s collecting abilities within a few months. But as with Hatcher’s gambit, Marsh would also reap tremendous rewards.29
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Wrestling with Rhinos, as well as Authority

As Hatcher set out for Kansas on his first assignment for Marsh, Marsh himself had already engaged a prolific, freelance fossil collector, Charles H. Sternberg, to excavate at the Long Island site. Originally a New Yorker, Sternberg was born into a family of theologians in 1850 and grew up along the Susquehanna River just south of Cooperstown, but at the age of seventeen, he joined his brothers when they moved to a ranch near Ellsworth on the Smoky Hill River in northern Kansas, where Charles spent his leisure time collecting leaf fossils in the Cretaceous Dakota Formation. Eventually he determined to devote his life “to collect facts from the crust of the earth; that thus men might learn more of ‘the introduction and succession of life on our earth.’” In the aftermath of the Battle of Little Bighorn in 1876, Cope hired Sternberg to collect with him in the Judith River badlands along the Missouri River east of Fort Benton, Montana, where he helped Cope collect 1,700 pounds of fragmentary fossils, including specimens of the first horned dinosaurs ever found. That winter, Cope invited Sternberg to visit his home in Haddonfield, and in subsequent years, Sternberg collected for Cope in far-flung localities across the West, from the Miocene John Day beds in Oregon to the Permian red beds in Texas.1

But in 1884, Sternberg, attracted by the funding Marsh was capable of offering, switched patrons and signed on with Marsh to collect at the Long Island Quarry that Sternberg himself had discovered and proclaimed to be the most fabulous fossil locality he had found in a decade. Ironically, it had all been an accident. Usually, new fossil sites are discovered either by collectors who are familiar with what fossil-bearing rock layers look like in the region where they are seaching or by locals who stumble upon bone fragments weathering out of the ground and bring them to the attention of a paleontologist at a nearby university or museum. If one is searching for a particular kind of fossil, one must prospect in areas where rocks representing the right age and environment are exposed on the surface of the landscape. Today, geologic maps and satellite photos can help narrow these areas to be examined. But in this case, while resting near the Long Island site in 1882, Sternberg had let his team of horses ramble, later retrieving them along a stream in a ravine, whose walls were replete with an exceedingly rich trove of fossil rhinoceroses that, as it turned out, seemed to represent a different species than had ever been found before. Endlessly on the lookout for new fossil species, Marsh hired Sternberg to excavate the quarry. Serendipitously, Marsh probably wanted Hatcher to hone his fossil collecting skills under Sternberg’s experienced hand, while gathering a large enough sample of specimens to describe the species.2

Within three days after arriving, Hatcher wrote Marsh on July 10 in disgust over having to labor under Sternberg’s supervision. This seems to represent the first instance of what would become Hatcher’s chronic complex of direct, if well-intentioned, insubordination. Marsh had charged Hatcher with writing a weekly report detailing what he had collected, but Sternberg dictated that the whole crew work together. “I would be glad to keep such a report,” Hatcher pleaded, “if I could work somewhat independently.” Most damningly, Hatcher disparaged Sternberg’s carelessness in excavating the fossils, emphasizing that “taking more pains in raising the bones after they have been uncovered” would yield more useful and complete specimens. Also, in contrast to what Sternberg believed, Hatcher told Marsh, “This locality is by no means exhausted in fact only a good commencement has been made . . . many good specimens can yet be obtained with little difficulty.” Impressively, Hatcher’s geologic training even led him to offer an initial assessment of how the fossils came to be preserved in the way they were: “The bones here all lie in beds of sand or gravel, they have been washed in [by river currents] apparently after they were disjointed and lie scattered about promiscuously, two bones belonging together seldom if ever being found together.”3

In any event, fossils were flying out of the ground, with Hatcher reporting on July 13 the recovery of three rhino skulls, several lower jaws and tusks, two mastodon teeth and two tusks, along with a set of rhino teeth and a foot preserving all the bones in place. He skeptically intimated to Marsh that he hoped Sternberg packed the teeth well and decried the fact that Sternberg had broken the foot bones a bit in the process of excavating them. In his off hours, the aspiring apprentice crammed from William H. Flower’s Introduction to the Osteology of the Mammalia in order to help him recognize and properly excavate the bones he was encountering in the quarry. Again, he stated, “I hope it will be so after a while that I can take out what I find myself and send you a weekly report. . . .” In all, he optimistically declared, “I think this work agrees with me for I feel better than I did when I left New Haven.”4

The next week brought more success, including what Hatcher felt might be some fossil seeds that none of the other workers had noticed, and which he hoped Marsh could identify. Although the bones were thinning out, he uncovered two more rhino skulls and some hollow bones Sternberg thought might have belonged to a bird. Increasingly miffed about not working independently, Hatcher lamented, “You said . . . that you wanted me to take out, pack & label my own specimens & to keep and send you a daily report of my collecting at least once a week. I should like very much to do so but the way Mr. Sternberg works it, it is impossible to do so.”5

By July 31, with his patience for Sternberg’s supervision exhausted, Hatcher exclaimed to Marsh in exasperation:

If you keep me with Mr. Sternberg this season I should either like the privilege of taking out and packing what specimens I find myself, or if you can’t grant me this privilege please do not estimate my work by his. He is a hard working, industrious man but quite careless, and in a hurry about taking out and packing specimens [before more respectfully qualifying his diatribe by concluding] at least in my opinion. I think you had better write him about properly packing those he has collected before shipping them.6

Hatcher’s next missive on August 11 revealed that the owner of the land on which the quarry was located, James M. Overton, wanted Sternberg to cease work, although Hatcher didn’t know why. Sensing a brewing brouhaha, Marsh defused the situation by dispatching his tried-and-true troubleshooter, Samuel Williston, to the site, who informed Hatcher that Marsh wanted him to continue working there. Hatcher indicated Overton had no objection to this as long as Hatcher paid him the same amount that Sternberg had offered—$50 per month. In addition, Williston arranged for Hatcher to open a quarry on the opposite side of the ravine from where Sternberg was working. Hatcher drew up an agreement between Overton and Marsh that stated the terms, which both eventually signed. Hatcher further negotiated a deal with Overton’s son to help open his quarry by scraping off overburden using a scraper and Overton’s team of horses for a couple of days at $3 per day. Finally, by boarding with Overton for $2.50 per week, Hatcher could essentially achieve full independence from Sternberg, and assured Marsh that he’d put in ten-hour days and keep an accurate account of his expenses as well as submit a daily report of his activities every week. Seeking Marsh’s approval, Hatcher made his pitch for Marsh to send him funds at once: “If you can send me . . . $50.00 to use in buying packing material, hiring team etc. I can get along quite well. . . . Sternberg has borrowed every cent of money I had & I don’t know when I shall be able to get it.” In a final dig at his soon-to-be former supervisor, Hatcher asked Marsh how the teeth he collected that Sternberg sent did in the mail, adding that he hoped “they were not too badly broken, for they were splendid specimens & well preserved.”7

After attacking the overburden on the opposite side of the ravine from Sternberg’s quarry with a horse-drawn scraper and then picks and shovels, as was the norm at the time, Hatcher immediately proved the value of his independence by inventing a novel fossil collecting technique that is still used today. As he had previously reported to Marsh, most of the skeletons were all jumbled up rather than having all the bones of one individual preserved side by side as they had fit together in life. It was as if a flood or some other event had scattered the different parts of individual carcasses after the animals died. In order to clearly record where he found each separate part of a rhino skeleton or other bone, Hatcher divided the floor of his fossil quarry into a grid of seventy-eight five-foot squares, then numbered each square and recorded the position of each bone he excavated on a hand-drawn map of the quarry, which still exists. With each bone individually labeled to correspond with its image on the map, the positions of all the bones could be precisely reconstructed after they were carefully packed and shipped back to Yale. This kind of map is commonly used in excavating fossils today as the basis for a branch of paleontology called taphonomy—the study of the events and processes, such as burial in sediment, transportation, and decomposition, that affect the remains of an organism after it dies. In addition to spatially recording each specimen, Hatcher exercised much greater care in excavating the bones and teeth than Sternberg had. Fossils are usually cracked and fractured by natural geologic forces after being buried, so excavating them requires meticulous care in order to keep the fractured pieces together. Sternberg tended to hack the fossils out of the ground with hammers and chisels as fast as was praticable before quickly wrapping them and haphazardly loading them into crates for shipment. Follwing a formal set of collecting procedures that Marsh gave all his collectors beginning in 1875, Hatcher excavated his specimens with greater care before more carefully wrapping them in cotton or encasing them in a hard covering of cloth soaked in flour paste and more securely loading them into crates padded with straw to protect them during shipment. This more painstaking approach greatly increased the chances that the fossils would be in better shape and preserve more delicate details of their anatomy when the shipment arrived at the Peabody for study by Marsh. Beyond that, the training Hatcher received at the Shef on short geologic forays into the field gave him another advantage over most other fossil collectors, as the paleontological historian Url Lanham notes:

Fellow bone hunters thought [Hatcher] had a sixth sense that led him to exposures of rock that contained fossil bone. His uncanny skill was based in part on a close study of rock that enabled him to imagine from the appearance of the rock the current flow in long-vanished streams, or reconstruct an eddy where a floating carcass might have come to rest and been buried.

In Long Island, Hatcher received $70 from Marsh to fund his work, and as the latter half of August rolled by, Hatcher reported finding isolated rhino bones and teeth, a turtle shell, the lower jaw of a camel, “deer” limb bones, a horse pelvis, and some isolated bones of a mammalian carnivore.8

At the end of August, Williston had departed, and Hatcher was “hard up” for funding. The monthly payment to Overton was due, as well as the fee to Overton’s son, who had helped with the scraping and team of horses. Williston had told Hatcher to write Marsh for Overton’s first month’s pay, but Hatcher matter-of-factly confided to Marsh:

I would rather have nothing to do with Mr. Sternberg’s business but if you care to place the paying of his [Sternberg’s] assistant in my hands I will see that he is paid, get a receipt from him for the money and send it to you. If I pay young Mr. Overton I shall want $150.00. Fifty dollars each for the Overtons and fifty more for expenses which I think with what I have on hand will pay all expenses as long as I am here. Please send $150.00 at once.

In the meantime, Hatcher kept an eye out, as Marsh had requested, for bones of small animals, and reported retrieving numerous specimens of two small rodents including one nearly complete skeleton, along with a good rhino skull, snake vertebrae, a bird’s bill, and a carnivore thigh bone. The dutiful submission of his expense account recorded purchases for a memo book, tools, lumber and nails for boxes, fees for the scraping team, twine, and paper. Through the first half of September, fossils continued to flow out of Hatcher’s quarry, including two good rhino skulls, small bird bones, and specimens from small animals. Marsh, anxious to see the quarry and Hatcher’s new mapping process, visited the site from September 13 to 15, 1884 and was duly impressed.9

In the wake of Marsh’s visit, Hatcher began packing specimens that Sternberg had previously collected and stored in his tent and at Long Island, Kansas. On September 17, Hatcher reported he’d completed packing specimens from the tent except for three rhino skulls that Sternberg planned to take home and had started on the specimens in town. Marsh had apparently directed Hatcher to search for a specimen of a rhino foot that Sternberg had mentioned, but an exasperated Hatcher replied, “I almost know beforehand that the search will be fruitless.” Hatcher reported that Sternberg intended to keep some fine specimens, despite the fact that Marsh wanted all the best fossils, but Hatcher was loathe to confront Sternberg because the packing was going well, according to his standards. Even though Sternberg protested it was proceeding too slowly, Hatcher insisted on doing it properly. Marsh had further charged Hatcher with negotiating with Overton for continued access to the site, and Hatcher indicated he was confident of concluding that arrangement in the next week or two. After another week of packing in Long Island, Hatcher complained that Sternberg’s specimens were in bad condition, “almost powder.” Although he packed them in boxes with plenty of straw around them, he feared no amount of packing would get them through in good shape, but the much-desired foot specimen could not be found.10

At the end of September, Hatcher prospected at a site near Logan, Kansas, where Sternberg claimed there were abundant horse fossils. Although he and Sternberg found several isolated bones, Hatcher was skeptical that the site was worth sending a crew to work it, especially compared with the Long Island quarries that yielded rhinos, including some bones of juveniles, several bones and lower jaws of small rodents and other animals, a neck vertebra of a mastodon, horse hooves, snake vertebrae, and some nearly complete frog skeletons. Sternberg thought that he’d about exhausted his side of the draw and that he could exhaust Hatcher’s side in about a month if he had the privilege of crossing. But Hatcher resisted, reporting that he would have plenty of work for the fall and maybe another month next year if he returned.11

On October 5, Hatcher reported expanding his quarry and finding another rhino skull, but he lamented, “Mr. S. has found 4 since you left but broke three of them up pretty badly taking them up & the fourth one is not entire.” Then, even though bones were still plentiful and increasingly well-preserved as he scraped back farther into the bank, Hatcher began to close up the quarry for the season, alerting Marsh that he’d need $75 for boxes and payments to the Overtons. One “very” fine skull of an adult rhino and another of a juvenile appeared, as well as isolated bones of “deer,” horse and camel. By October 19, Hatcher was frustrated at Marsh’s failure to send the requested funds for Overton, peevishly complaining, “I wrote for it some three weeks ago & he is needing it & should have had it before this. . . . [Send it] as soon as possible as I will want to leave here about Nov. first according to your orders when you were here.”12

Finally, Hatcher received the requested funds by October 26 and reported that Sternberg had gone home. But by the time he reached the railroad station in Orleans, Nebraska, with the crates of fossils for shipping, he “rec’d word last evening that my mother was not expected to live. Must leave here at once. All the boxes are in the car & car nailed up.” His note concluded with the news that the long-lost rhino foot had finally been found and sent to Marsh by express. Marsh could only have been pleased in November when a massive shipment of 143 crates of fossils representing the combined efforts of Hatcher and Sternberg arrived in New Haven, each weighing between 250 and 1000 pounds.13

In the end, although Hatcher had proved difficult to work with and there had certainly been tension and tests of wills between Hatcher and Sternberg, Charles was more magnanimous when he recalled his encounter with the young collector in his autobiography:

That year, 1884, . . . was a memorable one, not only because we secured a large carload of rhinoceros bones, but also because we had with us Mr. J. B. Hatcher, who afterwards helped to build up three great museums of vertebrate paleontology . . . Yale and Princeton and the Carnegie Museum. . . . A bright, earnest student, he gave promise of a future even then by his perfect understanding of the work in hand and the thoughtful care he devoted to it. I have always been glad that I had the honor of being his first teacher in the practical work of collecting, although he soon graduated from my department and requested me to let him to take one side of the ravine while I worked the other. He employed Mr. Overton’s son with a plow and scraper and got out a magnificent collection with no further instructions from me. 14

Today, the valid scientific name of the fossil rhino from Sternberg’s Long Island Quarry is Teleoceras fossiger. Interestingly, its name represents remnants of research by both Hatcher and Cope, for Hatcher coined the name of the genus soon after he left Marsh’s employ in 1894, but the species name was conceived by Cope in 1878 based on specimens he had acquired. Although Marsh, possibly to irritate Cope, named a skull from the Long Island Rhino Quarry Aceratherium acutum in 1887, that name was shown to be invalid in terms of priority by 1904. With a general body form like a hippo’s, this barrel-chested grass-grazer, whose legs, although stout, were barely long enough to reach the ground below its stocky body, lived around five or six million years ago in the late Hemphillian Land Mammal Age of the late Miocene on the North American Great Plains. Although there is good evidence to show that Teleoceras ate grasses, since some specimens have been found with fossilized grass particles associated with their teeth, there is still scientific debate about whether this ancient rhino was primarily terrestrial, like modern rhinos, or aquatic, like modern hippos.15

However, Hatcher’s collection from the 1884 season at Long Island, Kansas, totaling 708 specimens that are all housed at the Smithsonian’s National Museum of Natural History (USNM), represents much more than just Teleoceras. As noted in appendix 2, this diverse fauna included another rhino (Aceratherium), the elephant-like Mastodon, the carnivorous amphicyonid “bear dog” Aelurodon, the saber-toothed carnivore Barbourofelis, a weasel (Tayra), six genera of horses (“Griphippus,” Hipparion, Merychippus, Neohipparion, Pliohippus, and Protohippus), the pocket mouse Perognathus and two other mice (Hesperomys and Microtus), a peccary (Prosthennops), three species of frogs (Bufo), a tortoise (Terrapene), a snake (“Palaeoelaphe”), a mousebird (Palaeospiza), and a falcon (Proictinia).

All in all, the season for Hatcher was a triumph. He had transcended his frustrating apprenticeship and was ready to roam on his own. But to do so successfully would challenge his physical and mental abilities to the max. He clearly loved being enveloped in natural settings, but would his health hold up to the extent required to conduct long, physically demanding field seasons? His innate intellect and rigorous education at Yale had trained him well in the basics of geologic and paleontologic exploration. He possessed acute powers of observation and the patience to spend long hours analyzing the rock units exposed around him while focusing intently on the outcrops in search of small bone fragments and teeth weathering out of the ground. Also, since he came from a relatively humble, rural background, perhaps he had a chip on his shoulder regarding his more aristocratic and highly educated superiors, such as Marsh, which drove his determination to demonstrate that he could stand toe-to-toe with them when it came to collecting or researching the scientific significance of his fossil discoveries. Now, after years of preparation, he finally had the opportunity to prove himself—both in his own eyes and theirs.





4

Messin’ with Texas and Returning for Rhinos

By early December, Hatcher was preparing for a winter season of collecting near Wichita Falls, Texas. His purchases funded by Marsh’s account included a tent, blankets, pen, ink, and a rubber suit, perhaps for warmth. On December 11, he purchased a ticket for just under $35 (about $960 in today’s dollars) and boarded a train in New Haven for a five-day rumble to Fort Worth via Cincinnati and St. Louis. Thus, less than two months after finishing his first field season in Kansas, Hatcher’s first solo foray found him wandering around Wichita Falls on Christmas Day 1884. His charge was to collect fossil vertebrates from Permian rock layers in the area that were between 280 and 270 million years old.1

In essence, Marsh was sending Hatcher on a mission to compete with Cope. When ensconced in the Wheeler Survey for the US government, Cope had traveled to Texas in 1877, the same year the “Bone Wars” for dinosaurs descended on Colorado and Wyoming further to the north. While working in Texas, Cope met a local fossil collector named Jacob Boll, who was born in Switzerland in 1828 and belonged to a family that had established the utopian society called La Reunion in Dallas during the mid-19th century. Apparently fond of fieldwork, Boll discovered the first vertebrate fossils from the Permian red beds near the Wichita and Red Rivers, and Cope hired him to collect. It was primarily through Boll’s collection that Cope began describing in 1878 the ancient amphibians and reptiles that had inhabited the region around Wichita Falls around 275 million years ago. Lending credence to the hazards of such fieldwork back in those days, Boll actually died in 1880, when he was bitten by a venomous snake while on a collecting trip in the area. From then on, Cope hired William F. Cummins, a Missouri-born Methodist minster and former Confederate soldier turned geologist, to lead his collecting efforts in the region.2

But also in 1878, Marsh had purchased some Permian fossils from nearby New Mexico, discovered by David Baldwin, an enigmatic freelancer who especially loved to collect fossils all alone—except for his burro, some cornmeal, and his pickax—during the dead of winter to avoid the summer heat and take advantage of snowy meltwater. Marsh rather deviously described Baldwin’s fossils before Cope described his from Texas, further inflaming their feud, as illustrated by the following incident:

In the winter of 1877–1878, Jacob Boll of Dallas collected for Cope remains of animals . . . from the Texas redbeds, and the discovery was announced by Cope at a meeting in Philadelphia. It is said that Marsh, present at the meeting, left early to catch a train for New Haven, having remembered that he had purchased (but up to then neglected) a collection of bones, apparently also Permian in age, from New Mexico. He appears to have opened one or two packages and to have hastily written a short paper, which was published within a few weeks. Marsh, despite his knowledge of Cope’s work, calmly stated that “hitherto no Permian vertebrates have been identified in this country.” His work of identification was so superficial that of two species described as belonging to a single genus, one is an amphibian, the other a mammal-like reptile! Cope, quite naturally, was aggrieved at this treatment; and when his own paper was published, appears to have compounded the tangle by claiming it to have been distributed about three weeks earlier than was the case. And so the battle continued.3

All this work helped open a new chapter in paleontological history, as the world was introduced to several new fossilized superstars, such as the giant, salamander-like amphibian Eryops and the fabulous, fin-backed early relative of mammals Dimetrodon—both top predators of their day.

When Hatcher arrived on the scene, he resourcefully hired a driver with a horse-drawn wagon for $2.66 per day, or about $73 per day in modern currency, who knew where Cope’s Cummins-led crew had collected. Having purchased tent poles, groceries, a notebook, and towels on December 23, he informed Marsh that they would depart the next day for a two-week reconnaissance trip. But it would not be conducted under cushy conditions—the temperature was twelve degrees below zero and the small towns that dotted the harsh landscape were fifty to sixty miles apart. In addition, those towns seemed to be rather poorly tended by local law enforcement: “There was rather an amusing though serious instance [that] occurred here the other day. Two men quarreled, one shot and killed the other. The authorities arrested and imprisoned the dead man & let the living one go.” Before parting, Hatcher reported that he hadn’t heard from Cope’s former collector David Baldwin yet. In what would become a recurring refrain, he requested that Marsh immediately send $100 to sustain the operation so it would be there when he returned to town.4

Eleven eventful days later, Hatcher chronicled the trials and tribulations on January 3, 1885. While they were in the field, two men in the region froze to death, and David Ballow, the old settler guiding Hatcher, suffered a frozen foot. Hatcher, however, remained healthy. Their travels were aided by the rivers being frozen, which facilitated crossing and allowed them to cover fifty miles during the nine-day trip. Hatcher located three fossil beds, but due to the sub-zero temperatures, the ground was too hard to quarry because it was frozen solid. Yet Hatcher was able to gather fragments of bone on the surface and sent Marsh a few samples for evaluation. Overall, the prospects seemed good for success once the weather warmed, leading Hatcher to confidently proclaim, “I know that the locality is inexhaustible and I think that if I could have 2 or 3 men to help me for as many months and good weather I could easily get a carload [ie. rail boxcar] of bones.” He had a couple of men in mind, including Ballow and a younger local named James Lyons, a cowboy who could double as cook, but they would charge $40 per month, a salary much higher than journeymen in Kansas. After asking for Marsh’s guidance, he closed with his soon-to-be common chorus, “Have not heard from you since I came. Have not rec’d the money I wrote for yet. I am out of money and can not go out again untill [sic] I get money.”5

Marsh finally rode to the rescue with a $100 check that Hatcher received on January 7, and with the weather having significantly improved, Hatcher set out for the hinterlands on the eighth. He informed Marsh that he expected to be gone about two weeks.6

Upon his return about January 20, Hatcher was, once again, more than miffed to find no letter from Marsh. As he waited for another week, his simmering frustration built up to a roiling boil by the twenty-seventh:

I have received no answer to my letter of Jan. 3. When I left for Texas you authorized me to expend $50.00 for help if it was needed, before hearing further from you. I have already expended a little over that amount & have not heard anything as yet from you about the matter. I have been waiting for over a week to hear from you. I like to do as nearly as possible and directed. We are having good weather now and I feel as though I should be at work, but will wait until I hear from you. I collected & packed three large boxes of bones while out on my last trip and collected & left out there about 250 lbs. which I had not lumber for boxes to pack in. I am fully convinced of the richness of the locality and if I could have anything or anybody to do with & knew what to do I could & would do a great deal here by the first of April or time to go to KS. But I do not feel very much encouraged so far.

As far as hearing from you often is concerned that does not matter but I don’t like to lay around waiting & doing nothing when a word or two would let me know what to do.

If you want me to do anything here please write and let me know as the $50.00 have already been expended and send check for $100.00.”

In terms of fossils, his letter only states that he had collected several jaws with teeth, many toe and leg bones and one skull over a foot long, but he made no attempt to identify them.7

In addition to the letter, he must have sent Marsh a telegram complaining about Marsh’s lack of correspondence with additional funding. For the next day on the twenty-eighth, Marsh telegraphically replied, “Letter Jan 3 answered promptly. Keep on with work.” On the twenty-ninth, Hatcher wrote Marsh that he’d received the telegram and was again heading out with Lyons, even though he hadn’t received Marsh’s letter. As to why the letter hadn’t arrived, news in town seemed to suggest an answer: “There seems to be considerable trouble in getting mail through this postoffice [sic]. I understand that the present postmaster has been arrested for destroying mail & that another will take his place. Hope it will be for the better.” Hatcher ended with another plea to send a total of $150 to fund continued work.8
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