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Enter your next guess. (15 remaining)
Guess

You win! The answer is alligator.
Share your score or play a practice gomel
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American alligator
(Aligator mississi )
1o colloquially as a gator or common
alligator, is a large crocodilian reptile native
10 the Southeastern United States.
ooy

Metazooa is a web based game (at https://metazooa.com/) that explores biological classification. It
picks an animal and lets the user take guesses about what it is. After each guess the site shows how the picked
animal relates to all the guessed ones. The game is based on the definitive listing of taxonomy held by the
NCBI (National Center for Biotechnology Information) in Maryland, USA.

In my original 2024 video (https://youtu.be/ouaDd1ZxWPI) | explained the game and the information
theory that provides a strategy for playing it. Since that time the Metazooa developers have expanded the list
of animals you can pick from the original 255 up to 343. They have been more explicit about the species
choices, they have made. For example, the term “ladybug” refers to a group of animals that are called
ladybirds outside the USA. According to NCBI there are 17 distinct species of ladybirds, the game defines
the term “ladbug” to refer to “Coccinella Septempunctata”, the seven-spotted ladybird. The game now not
only explicitly nominates a specific species to represent each name used, but also provides the NCBI code,
41139 in this case.

Coccinella septempunctata

Seven-spotted ladybird (Coccinella septempunctata) is a species of beetle in the family

Coccinellidae (ladybird beetles)

NCBI Taxonomy ID 41139

Taxonomic rank species

Coccinélla septéempunctata

seven-spotted ladybird
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This means you can use the excellent NCBI taxonomy data browser to find out further details about the
species. Just by visiting https://www.ncbi.nlm.nih.gov/datasets/taxonomy/41139/. The
species selected to represent each Metazooa name is often a bit odd, and very USA centric, but at least now
we can easily find out about it. A complete list is provided in the Species List section on page 8.

There is one aspect of the game that I feel is much worse than it was in the original version. In order to explain
it I’ll have to get into an “interesting” level of detail.

The NCBI data defines a complete tree from the kingdom “Metazoa” down to the species listed in the game.
Of course these have clearly defined intermediate levels defined, such as phylum, class, order, family and
genus. However, the NCBI data is much more precise, it provides a whole host of intermediate levels as well.

I Class:
Infraorder: I nsecta ~
Cucujiformia "~
X ) Clade:
Superfamily: Clade: — Aparaglossata
Coccinelloidea Order- » Neuropteroidea
i Coleoptera
F;.fmffy;. Suborder:
Coccinellidae Polyphaga P
l .
Panorpida
Subfamily: / ! \ P
CO c Ci ne | || nae Infraorder: Infraorder: Infraorder:
Cucujiformia Elateriformia Scarabaeiformia
|
Tribe: I I I
Coccinellini
]
Genus: I I I I
Coccinella . ) i
= Species: Species: Species: Species:
i Firefl Fruit FI
SR Ladybird y Dung Beetle y
Ladybird

Here, for example, are some of the levels above Ladybird. Obviously up to the infraorder the levels are not
needed for the game, since the only species under those nodes is Ladybird. In addition the game only needs
one of the three nodes between Polyphaga and Neuropteroidea. This is because, while there are three different
infraorders below Polyphaga, no additional species are added until Aparaglossata. The most notable of these
three nodes is Coleoptera, that is the order, so this is the node that should be used. However, the game uses
the suborder Polyphaga instead, because it is the first node encountered when climbing the tree. Originally
more notable nodes were used (like using the order rather than the suborder) but the most recent
implementation of the game use the lowest shared node regardless of how obscure it is. This issue had a very
noticeable negative effect in the classification “fish”, for example.

Because of this change the hierarchy that I published previously is less useful than it used to be. In this
document I have included a recent Hierarchy that include all the nodes Metazooa actually uses and in
addition the notable nodes that it ignores. That starts on page 3.

A suggested list of the options to select when playing the game is provided on page 13. The final section of
the document has a short explanation of the NCB/ data and how it was processed to generate the
hieratical list and the species list. That is on page 14.




Hierarchy

This is the current (Jun 2026) Metazooa tree:

Metazoa
Sea Sponge
Eumetazoa
Comb Jelly
Cnidaria
Scyphozoa
| Semaeostomeae
| Jellyfish
| Lions Mane Jellyfish
Hydrozoa
|Hydroidolina
| Freshwater Polyp
| Man 0 war
Anthozoa
|Hexacorallia
| Brain cCoral
| Anemone
Bilateria
Protostomia
| Lophotrochozoa
| Tapeworm
| Annelida
| Christmas Tree worm
| clitellata
| Leech
[ Earthworm
| Mollusca
| Gastropoda
| Stylommatophora
| |HeTlicina
| | Snail
| | Banana STug
| Bivalvia
| Autobranchia
| |Heteroconchia
| | Freshwater Mussel
| | Neoheterodontei
| | sSea Clam
| | Giant Cclam
| |Pteriomorphia
| | oyster
| | Mussel
| | scallop
| Cephalopoda
| Nautilus
| Coleoidea
| |Decapodiformes
| | Giant squid
| | cuttlefish
| | Bigfin squid
| |octopodiformes
| | vampire squid
| | Ooctopoda
| | oOctopodidae
| | Blue-ringed Octopus
| | Giant Octopus
| Ecdysozoa
| Nematoda
| cChromadorea
| Rhabditida
| |Heartworm
| |[Nematode
| Panarthropoda
|  velvet worm
| Tardigrade
| Arthropoda
| Chelicerata
| |Horseshoe Crab
| |Arachnida
| | Harvestman
| | Tick
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| Scorpiones

| Bark Scorpion

| Emperor Scorpion
| Araneae

| Tarantula

| Araneomorphae

[ Haplogynae

[ |Brown Recluse
[ |cellar sSpider

[ Entelegynae

| |Araneoidea

| | orbweaver Spider

| | BTack widow

| |Dionycha

[ | Peacock Jumping Spider
| | Huntsman Spider
MandibuTata

[Myriapoda

| MiTTipede

| chilopoda

| House Centipede
| Giant Centipede
|ATtocrustacea

| Communostraca

| Barnacle

| Malacostraca

| Eumalacostraca
| [PiT1bug

| | Stomatocarida
| | Mantis Shrimp
[ | Krill

| | Decapoda

| | Tiger Prawn

| | Pleocyemata

| | Pistol Shrimp
| | Lobster

| | Fiddler Crab
| | Paguroidea

| | |[Hermit Crab
| | | Coconut Crab
| Insecta

| Dicondylia

| Silverfish

[ Pterygota

| | PaTaeoptera

| | pragonfly

| | mayfly

| |Neoptera

| | Polyneoptera

| | Earwig

| | Phasmatodea

| | Verophasmatodea
| | |stick Bug

| | | Leaf Insect

[ | Dictyoptera

| | Praying Mantis
| | Blattodea

| | |Blattoidea

| | | cockroach

| | | Termite

| | orthoptera

| | Cricket

| | Acrididae

| | |Schistocerca

| | | Locust

| | | Grasshopper

[ | Eumetabola

| | Hemiptera

| | water Bug

| | Auchenorrhyncha
| | |Cicada

| | |[Lanternfly




| Endopterygota

| Hymenoptera

| |Aculeata

[ | Tarantula Hawk wasp
| | Formicidae

| |  Fire Ant

| | Carpenter Ant
| | Apidae

| | Apinae

| | Bumble Bee
| | Honey Bee

| | vespidae

| | Vespinae

| | Hornet

| | wasp

[ Aparaglossata

| | Coleoptera

| | Polyphaga

| Ladybug

| Firefly

| Scarabaeidae

| Dung Beetle

| Hercules Beetle

| Panorpida

| Flea

| Diptera

| Mosquito

| Schizophora

| House Fly

| Fruit Fly

| Lepidoptera

| Obtectomera

| Monarch Butterfly
| Bombycoidea

I

| SiTkworm
| | | |AtTlas Moth
Deuterostomia
| Echinodermata
| Eleutherozoa
Starfish
Echinozoa

I

I

| Sea Cucumber

| Echinoidea

| | Euechinoidea

| | Sea Urchin

| | sand Dollar

| cChordata

| vertebrata

| Lamprey

| Gnathostomata

| Chondrichthyes

| | ETasmobranchii

| | MyTliobatiformes
| | Sting Ray

| | Manta Ray

| | Galeoidea

| |  whale shark

| | Lamniformes

| | Great White Shark
| | Gob1in shark

| | carcharhiniformes
| | carcharhinidae

| | | Tiger shark

| | |Hammerhead Shark
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Euteleostomi
|Actinopteri
| Teleostei

Moray Eel
Clupeocephala
otomorpha
| Clupeiformes
| Clupeidae
| Clupeinae
| Herring
| Sardine
|otophysi
| Cypriniformes
| Cyprinoidei
| Pikeminnow
| Cyprinidae
| |Cyprininae
| | Goldfish
I | carp
| characiphysae
| catfish
| Electric Eel
|  Piranha
Euteleosteomorpha
| Protacanthopterygii
| Pike
| salmoniformes
| salmonidae
| Salmoninae
| | Trout
| | saTmon
| Acanthomorphata
| oarfish
| cod
| Percomorphaceae
| seahorse
| sScombriformes
| Scombridae
| | Scombrinae
[ | Tuna
[ | Mackerel
| Anabantaria
[ Fire Eel
[ Betta Fish
| carangaria
| Swordfish
| Halibut
| Barracuda
| ovalentaria
| Tilapia
| Clownfish
| Atherinomorphae
| |[Flying Fish
I | Guppy
| Eupercaria
| Bass
| Anglerfish
| Pufferfish
| Perch




Sarcopterygii
Coelacanth
Tetrapoda

Amphibia
Batrachia
| Caudata
| salamander
| salamandroidea

|  Newt

| Axolot]

|Anura

| Neobatrachia

| Bullfrog

| Hyloidea

[ Toad

[ Poison Frog

Amniota

Sauria

| Lepidosauria

| Ssquamata

| Bifurcata

| Gecko

| Unidentata

[ | Skink

| | Toxicofera

| | Anguimorpha
[ | Komodo Dragon

| | Gila Monster

[ | Iguania

| | Iguana

[ | Chameleon
| | Serpentes
| | Henophidia
| | Boidae

[ | |Boinae

| | | Anaconda

| | | Boa Constrictor

| | Pythonidae

[ | |Green Tree Python

| | |Burmese Python

| | colubroidea

| | Vviperidae

[ | |Rattlesnake

| | |viper

| | Elapidae

[ | |Sea Snake

[ | |[ETapinae

[ | | Black Mamba

[ | | King Cobra

|Archelosauria

| Testudines

| Durocryptodira

| Testudinoidea

| |Box Turtle

[ | Tortoise

| Americhelydia

[ |sea Turtle

[ |Snapping Turtle

| Archosauria

| Crocodylia

| Crocodile

| Alligatoridae

| |Caiman

| |[AT1igator

| Aves

[ Palaeognathae

| [ Kiwi

[ |ostrich

| | Casuariiformes

| | Cassowary

[ | Emu

[ Neognathae

| |Galloanserae

| | Anseriformes

| | Anatidae

| | Duck
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Anserinae

| Goose

| swan

Galliformes

Phasianidae
Turkey
Phasianinae
| Pheasant

| Chicken

| Peacock

Neoaves

Crane
Cuckoo
Flamingo
Charadriiformes
Puffin
Seagull
Columbiformes
Columbidae
Dove
Pigeon
Apodiformes
Sswift
Hummingbird
Aequornithes
Albatross
Blue-footed Booby
Loon
Sphenisciformes
Spheniscidae
| Emperor Penguin
[Macaroni Penguin
Pelecaniformes
Pelican
Ardeidae
|Ardea
| Heron
| Egret
Telluraves
Piciformes
Toucan
woodpecker
Strigiformes
Barn owl
Snowy Ow]
Accipitriformes
Osprey
Cathartidae
| Turkey vulture
| Condor
|[BTack vulture
Accipitridae
|Accipitrinae
| Bald Eagle
| Kite
| Hawk
Australaves
Falconiformes
| Falconidae
| Falco
| Falcon
| Kestrel
Psittaciformes
| Cacatuidae
| cockatoo
| cockatiel
|Psittacidae
| Grey Parrot
| Parakeet
| mMacaw




Passeriformes
| swalTlow
|[Wren
|[Mockingbird
| Turdidae

| Robin

| BTackbird

| Nightingale
| Passeroidea

| Sparrow

| Fringillidae
| cCanary

|  Finch

| Corvidae

| Magpie

| Blue Jay

| Corvus

| Crow

| Raven

I
Mammalia
|[Monotremata
| PTatypus

| Echidna

| Theria

| Metatheria

| Tasmanian Devil

| Opossum

| Diprotodontia

| Koala

| Kangaroo

| wombat

| Possum

| Sugar Glider

| Eutheria

| Xenarthra

| Armadillo

| Pilosa

| | Two-toed Sloth
| |Anteater

| Afrotheria

| Aardvark

| Hyrax

| Manatee

| Elephant

| Boreoeutheria

| Euarchontoglires
| |Primates

| | Lemur

| | Simiiformes

| | Platyrrhini

[ | Howler Monkey

| | Cebidae

| | | Capuchin

| | | Tamarin

| | catarrhini

| | Cercopithecidae
| | |Cercopithecinae
| | | Macaque

| | | Baboon

| | | mMandrill

| | Hominoidea

| | | Gibbon

| | |Hominidae

| | | Oorangutan

| | | Homininae

| | |  Human

| | | Gorilla
[ | Pan

| | | Bonobo

| | | Chimpanzee
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|Glires

| Lagomorpha

| Leporidae

| Rabbit

| Hare

| Rodentia

| Beaver

| Muroidea

| Hamster

| Muridae

| |Gerbil

| [Murinae

| | Rat

| | Mouse

| Hystricomorpha

| Capybara

| Guinea Pig

| Naked Mole Rat

| Porcupine

| Chinchilla

| Sciuridae

| Sciurinae

| [squirrel

[ |Flying Squirrel
| Marmotini

| |Groundhog

| | Chipmunk

| |[Prairie Dog
Laurasiatheria
|Pangol1in
|Eulipotyphla

| mMole

| Hedgehog
|Chiroptera
| vampire Bat
| Fruit Bat
| Perissodactyla
| Rhinoceros
| Tapir

| Equidae

| Equus

| Zebra

| Donkey
| Horse
|Artiodactyla
| suidae

| warthog
| Pig

| camelidae
| camel

| Llama

| Alpaca

| whippomorpha

| Hippopotamus

| Cetacea

| Balaenopteridae
| |BTue whale

| | Humpback whale
| odontoceti

| |Sperm whale

| |Porpoise

| |IDelphinidae

| | Dolphin

| | orca

| |Monodontidae

| | Beluga whale
| | Narwhal




Pecora
Giraffe
Cervidae

ETk
odocoileinae
|Deer
|caribou
|Moose
Bovidae
wiTldebeest
Gazelle
Antelope
Caprinae

| Sheep
|capra

| Goat

| Ibex
Bovinae
|Bison

|water Buffalo

|

|

[

I

I

I

I

I

I

I

|

I

|

|

[

|

I

I

I

I

| | Bos

| | cattle
| | vak
|Ccarnivora

| Feliformia
| Civet

| Hyena

| Herpestidae
| Meerkat

| Mongoose
| Felidae

| Panthera
| | Jaguar

| | Leopard
| |Lion

| | Tiger

| Felinae

| | Puma

| |ocelot

| |cat

| | Cheetah
| | Lynx

| | Bobcat
| | Lynx

| caniformia
| Pinnipedia
| Sea Lion
| walrus

| Seal

| Ursidae

| Giant Panda
| ursus

| |Brown Bear
| |BTack Bear
| |PoTar Bear
| canidae

| Tanuki

| Vulpes

| |Arctic Fox
| |Red Fox
| canis

| | Coyote

| |[wolf

| | Jackal

I |Dog
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Musteloidea
Red Panda
Skunk
Procyonidae
[Kinkajou
| Raccoon
Mustelidae
|Badger
|[woTlverine
|Lutrinae
| sea otter

| River otter

|[Mustelinae

| weasel

| Mustela

|  Ferret

|  Mink

The text styles indicate the ranks of each item in the list:

Kingdom
PhyTum
Class
order
Family
Genus
Species

Other Rank
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SpeCleS List NCBI Id I’\‘ln:rt::ooa Scientific Name Common name
Here are the species definitions for the complete list 9187 | blackbird | Turdus merula blackbird
that was in place in June 2026. 28727 | blue jay Cyanocitta cristata blue jay
—— 9771 | blugwhale | Sacerotera blue whale
NCBI Id Scientific Name Common name
Name 37087 | PlUe-H00d | g nebouxi biue-footed boob
9818 | aardvark Orycteropus afer aardvark booby y
. wandering blue-ringed | Hapalochlaena .
46550 | albatross Diomedea exulans albatross 102866 octopus lunulata blue-ringed octopus
. Alligator . . boa )
8496 | alligator mississippiensis american alligator 8574 constrictor Boa constrictor boa
30538 | alpaca Vicugna pacos alpaca 61384 | bobcat Lynx rufus bobcat
51876 | anaconda Eunectes murinus green anaconda 9597 | bonobo Pan paniscus pygmy chimpanzee
australian red 158814 | box turtle Terrapene carolina | common box turtle
6105 | anemone Actinia tenebrosa waratah sea ‘ Diploria ‘
anemone 242715 | brain coral labyrinthiformis brain coral
8074 | anglerfish | Lophius piscatorius | angler 9644 | brown bear | Ursus arctos brown bear
84074 | anteater Cyclopes didactylus | silky anteater brown
. . 6921 Loxosceles reclusa | brown recluse
37189 | antelope Hippotragus niger sable antelope recluse
494514 | arctic fox Vulpes lagopus arctic fox 8400 | bullfrog 'é;tias[)ae?:na american bulfrog
340076 | armadillo Chaetophractus screaming hairy
vellerosus armadillo 132113 | bumble bee | Bombus impatiens gﬂmg}gnbzzstem
63978 | atlas moth | Attacus atlas atlas moth
burmese -
8296 | axolot Ambystoma axolof 176946 oython Python bivittatus burmese python
mexicanum
100937 | baboon Papio papio guinea baboon 190476 | caiman Caiman latirostris 2;?;(;?”0%(1
30554 | badger Taxidea taxus american badger 0635 | camel Camelus rabien caml
52644 | bald cagle | allaeetus bald eagle dromedarius
leucocephalus .
banana Ariolimax 163847 | canary %SRZ%ES yellow canary
2067768 slug columbianus banana slug p——
. 37295 | capuchin Cebus olivaceus
218467 bark Centruroides bark scorpion monkey
scorpion sculpturatus
10149 | capybara Hydrochoerus capybara
56313 | barn owl Tyto alba common barn owl Py hydrochaeris by
110520 | barnacle Balanus glandula barnacle 9870 | caribou Rangifer tarandus reindeer
70868 | barracuda Sgrrg::auzr;a great barracuda 7962 | carp Cyprinus carpio common carp
carpenter Camponotus .
. 104421 ! florida carpenter ant
27706 | bass Mlcropterus largemouth bass ant floridanus
salmoides .
8787 | cassowa Casuarius southern cassowa
51338 | beaver Castor canadensis | american beaver Y| casuarius vy
9749 \E)vil:%a :Zilcp:;napterus beluga whale 9685 | cat Felis catus domestic cat
. . 7998 | caffish Ictalurus punctatus | channel catfish
209230 | betta fish Betta tussyae betta fish 9913 | cattle Bos taurus domestic cattle
- . Sepioteuthis i ,
34570 | bigfin squid lessoniana bigfin squid 280423 ce!lar Ph.ollcus. cellar spider
spider opilionoides
9901 | bison Bison bison american bison
- 91907 | chameleon Chamaeleo common
9643 | blackbear | Ursus americanus s(ranaerrlcan black chamaeleon chameleon
32536 | cheetah Acinonyx jubatus cheetah
black Dendroaspis . .
8624 mamba oolylepis black mamba 9031 | chicken Gallus gallus chicken
chimpanze .
33614 55& kre Coragyps atratus black vulture 9598 e Pan troglodytes chimpanzee
6925 | DIack Latrodectus black widow
widow tredecimguttatus
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NCBI Id I\Nn:;?:ooa Scientific Name Common name NCBI Id I’\‘ln:rt::ooa Scientific Name Common name
10152 | chinchilla Chinchilla chinchilla imﬁ:ﬁ;fd 9233 gemnzeuri?]r Aptenodytes forsteri | emperor penguin
45474 | chipmunk Tamias striatus eastern chipmunk 55084 | EMPErOr Pandinus imperator | emperor scorpion

1914504 christmas Spirobranchus christmas tree scorpion

tree worm giganteus worm Dromaius
8790 | emu novaehollandiae emu
44679 | cicada Magicicada seventeen-year
septendecim cicada 8954 | falcon Falco peregrinus peregrine falcon
94186 | civet Civettictis civetta african civet 9669 | ferret fMu:JosteIa putorius domestic ferret
161767 | clownfish Amphiprion percula | orange clownfish
. 1647984 | fiddler crab | Tubuca urvillei fiddler crab
13180 | cockatiel Nymph!cus cockatiel : .
hollandicus 37607 | finch Pyrrhula pyrrhula eurasian bullfinch
12983 | cockatoo Cacatua goffiniana | tanimbar cockatoo 13686 | fire ant Solenopsis invicta red fire ant
6978 | cockroach | - eriplaneta american 206118 | fire eel Mastacembelus | .o o)
americana cockroach erythrotaenia
177283 g?:g nut Birgus latro coconut crab 7051 | firefly ?rlﬁgg?:lucmla japanese firefly
8049 | cod Gafius r.norhua atlantic cod 435638 | flamingo rPor;(;ir;mopterus greater flamingo
7897 | coelacanth Latimeria coelacanth .
chalumnae 50434 | flea Ctenocephalides dog flea
320166 | comb jelly Beroe abyssicola comb jelly canis
8924 | condor Vultur gryphus andean condor 129044 | flying fish Cheilopogon atlantic flyingfish
melanurus
9614 | coyote Canis latrans coyote fiying palawan fiying
; 254707 ; Hylopetes nigripes .
1977160 | crane Antigone , sandhill crane squirrel squirrel
canadensis -
. . . 52365 freshwater | Cumberlandia freshwater mussel
58607 | cricket Gryllus campestris | cricket mussel monodonta
. trali ltwat
8502 | crocodile Crocodylus porosus 2:;2%:?6” safwater 6087 Lrg;t;)water Hydra vulgaris swiftwater hydra
Corvus . - i
85066 | crow brachyrhynchos american crow 505845 | fruit bat Acerodon jubatus ggltden capped fruit
55661 k Cucul k i
cuckoo uculus canorus common cuckoo 7227 | ity Drolsophnat fruit fly
6610 | cuttlefish Sepia officinalis common cuttlefish melanogaster
i 37751 | gazelle Gazella dorcas dorcas gazelle
9874 | deer afg?rfg:fj: white-tailed deer ygodachius
Canis lupus 301843 | gecko capensis cape dwarf gecko
9615 | dog familiari dog .
amiliaris ; Meriones : .
10047 | gerbil . mongolian gerbil
common bottlenose unguiculatus
9739 | dolphin Tursiops truncatus . X
dolphin giant Scolopendra . .
2716284 . giant centipede
9793 | donkey Equus asinus donkey centipede | cataracta
135631 | dove Leptotila verreauxi | white-tipped dove 80829 | giantclam | Tridacna gigas giant clam
1646243 | dragonfly | Aeshna canadensis | dragonfly 267067 | di@nt Enteroctopus giant pacific
octopus dofleini octopus
8839 | duck Anas platyrhynchos | mallard Al q
. iluropoda .
166335 | dung beetle | Scarabaeus sacer | dung beetle 9646 | giant panda meIan%Ieuca giant panda
6398 | earthworm | Lumbricus terrestris | common earthworm 256136 | giantsquid | Architeuthis dux giant squid
13068 | earwig Forficula auricularia | european earwig 61853 | aibbon Nomascus northern white-
. Tachyglossus . . g leucogenys cheeked gibbon
9261 | echidna | australian echidna -
aculeatus gila Heloderma .
8554 gila monster
110620 | egret Ardea alba great egret monster suspectum
. Electrophorus . - Giraffa -
8005 | electriceel | J- it electric eel 9894 | giraffe camelopardalis giraffe
i 9925 | goat Capra hircus oat
9785 | elephant Loxodonta africana african savanna g P g
elephant
1574408 | elk Cervus canadensis | elk
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NCBI Id I\Nn:;?:ooa Scientific Name Common name NCBI Id I’\‘ln:rt::ooa Scientific Name Common name
57987 goblin Mitsukurina owstoni | goblin shark 679132 hup tsman Hetgropoda huntsman spider
shark spider maxima
7957 | goldfish Carassius auratus goldfish 9678 | hyena Crocuta crocuta spotted hyena
8853 | goose Branta canadensis | canada goose 9813 | hyrax Procavia capensis cape rock hyrax
9593 | gorilla Gorilla gorilla western gorilla 72542 | ibex Capra ibex alpine ibex
7009 grasshoppe Schlgtocerca american 8517 | iguana lguana iguana common green
r americana grasshopper iguana
13397 g;ze:lt( white S;:;h;gggon great white shark 68724 | jackal Canis aureus golden jackal
9690 | jaguar Panthera onca jaguar
129333 g;?ﬁgntree Morelia viridis green tree python 6145 | jellyfish Aurelia aurita moon jelly
57247 | greyparrot | Psittacus erithacus | grey parrot 9321 | kangaroo Osphranter ru.fus red kangaroo
9995 | groundhog | Marmota monax woodchuck 56350 | kesrel Falc? Sparverius kestrel
10141 | guineapig | Cavia porcellus domestic guinea pig 8665 | king cobra ﬁ);::;ﬂhagus king cobra
8081 | guppy Poecilia reticulata guppy 29067 | kinkajou Potos flavus kinkajou
195615 | halibut :'tmg';’;s”s pacific halibut 52810 | kite Mivus migrans | black kite
hammerh 308060 | kiwi Apteryx rowi okarito brown kiwi
195334 | nammerne Sphyma mokarran | great hammerhead
ad shark 38626 | koala Phascolarctos koala
Mesocricetus cinereus
10036 | hamster auratus golden hamster komodo Varanus
61221 dragon komodoensis komodo dragon
48087 | n L liforni black-tailed
are epus callloricus 1 13 ckrabbit 102976 | krill Euphausia pacifica | north pacific krill
475616 | harvestman | Rilaena triangularis | harvestman Coccinella seven-spotted
. . 41139 | ladybug septempunctata ladybird
1037346 | hawk Accipiter gundlachi | cuban hawk
Eudontomyzon
6287 | heartworm | Dirofilaria immitis gZ%Zf:dtworm 338475 | lamprey mariae lamprey
Erinaceus western european 130591 | lanternfly Lycorma delicatula | spotted lanternfly
9365 | hedgehog europaeus hedgehog 2815683 | leaf insect Phyllium letiranti leaf insect
6421 | leech Hirudo medicinali dicinal leech
1247135 herclules Dynastes hercules | hercules beetle eed Irudo mediinals medicinal leec
beetle 9447 | lemur Lemur catta fing-tailed lemur
1129476 | hermitcrab | Dardanus calidus hermit crab 9691 | leopard Panthera pardus leopard
56072 | heron Ardea herodias great blue heron 9689 | lion Panthera leo lion
7950 | herring Clupea harengus atlantic herring ;
: : 27804 | fONSMANE | o eq capilata | lions mane jellyfish
hippopotam | Hippopotamus . jellyfish
9833 hibi hippopotamus
us amphibius 9844 | llama Lama glama llama
7460 | honeybee | Apis mellifera honey bee Homarus
6707 | lobster european lobster
7445 | hornet Vespa crabro european hornet gammarus
9796 | horse Equus caballus horse 7010 | locust Srcehlztﬁ:efca locust
6850 horseshoe | Limulus atlantic horseshoe greg
crab polyphemus crab 37039 | loon Gavia immer great northern loon
i 13125 | | Lynx | ian |
29022 houts.e . Sclutlgera house centipede ynx ynx lynx eurasian lynx
centipede | coleoptrata 9542 | macagque | Macaca fuscata japanese macaque
7370 :ouTe fly Musca domestica house fly 19627 m:ncalj%ni Eﬁdig}ishus macaron penguin
182253 | NOWer Alouatta pigra howler monkey peng fysolop
monkey 51900 | macaw Anodorhynchus hyacinth macaw
9606 | human Homo sapiens human hyacinthinus y
ingbi Scomb
2082998 2ummmgb|r Mellisuga helenae | bee hummingbird 29150 | mackerel ajztglsgicus blue mackerel
9773 humpback | Megaptera humpback whale 34924 | magpie Pica pica eurasian magpie
whale novaeangliae 168775 | manowar | Physalia physalis man o war
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9778 | manatee Trichechus west indian peacock eacock iumoin
manatus manatee 2775238 | jumping Maratus volans gpider Jumping
9561 | mandril Mandrillus sphinx | mandril spider
- . . Pelecanus .
1983395 | manta ray Mobula birostris giant manta 36301 | pelican pelican
onocrotalus
mantis Odontodactylus o
120888 shrimp scyllarus mantis shrimp 8167 | perch Perca flavescens yellow perch
1678817 | mayfy Rhithrog ena mayfy 9042 pheasant Lophura bulweri b.ulwers pheasant
germanica 9823 | pig Sus scrofa pig
37032 | meerkat Suricata suricatta meerkat 262124 | pigeon :s\zg::g:ndiae new zealand pigeon
291247 | millipede Oxidus gracilis millipede
9666 | mink Mustela lutreola european mink 8010 | pike Esox lucius northem pike
o ikeminno Ptychocheilus northem
mockingbir . northemn 71769 | P! . —
60713 d Mimus polyglottos mockingbird w oregonensis pikeminnow
9375 | mole Talpa europaea european mole 13347 | pillbug C\Jggiﬂldlum common pillbug
monarch .
13037 butterfly Danaus plexippus monarch butterfly 42514 | piranha Pygocentrus red-bellied piranha
nattereri
9700 | mongoose .HerpeSteS egyptian mongoose pistol
ichneumon 2109549 shrimp Alpheus digitalis pistol shrimp
9852 | moose Alces alces eurasian elk .
Enchel 9258 | platypus Ormtlhorhynchus platypus
586820 | moray eel pgr%a?izcore leopard moray eel anatinus
. . yellow fever 51949 | poison frog | Oophaga histrionica Rggequm poison
7159 | mosquito Aedes aegypti mosauito
q 29073 | polar bear Ursus maritimus polar bear
10090 | mouse Mus musculus house mouse .
10138 | porcupine Hysrix cape porcupine
6550 | mussel Mytilus edulis blue mussel porcup africaeaustralis be porcup
naked mole | Heterocephalus ’ . Phocoena ;
10181 rat glaber naked mole-rat 9742 | porpoise phocoena harbor porpoise
Monodon Pseudocheirus common ring-tailed
40151 | narwhal narwhal
w monoceros w 9333 | possum peregrinus possum
34578 | nautilus Nautilus belauensis | nautilus -tai iri
45480 | prairie dog Cynomys black-tailed prairie
Caenorhabditis ludovicianus dog
6239 | nematode elegans nematode .
7507 | Praving Mantis religiosa praying mantis
mantis
54263 | newt Ichthyqsaura alpine newt
alpestris 342437 | pufferfish Arothron meleagris | guineafowl puffer
383689 | nightingale Luscinia nightingale 28701 | puffin Fratercula arctica atlantic puffin
megarhynchos
9696 | puma Puma concolor puma
81389 | oarfish Regalecus glesne king of herrings
; 9986 | rabbit Oryctolagus rabbit
32538 | ocelot Leopardus pardalis | ocelot cuniculus
9268 | opossum algfslﬁhilzlis southern opossumm 9654 | raccoon Procyon lotor raccoon
P 10116 | rat Rattus norvegicus norway rat
9601 | orangutan Pongo abelii zl:::]atl:?;n western
g 8730 | rattlesnake | Crotalus atrox diamondback
299642 ort_)weaver Nephila pilipes giant wood spider rattlesnake
spider
. . 56781 | raven Corvus corax common raven
9733 | orca Orcm.us orCé killer whale 9627 | red fox Vulpes vulpes red fox
56262 | osprey Pandion haliaetus osprey 9649 | red panda Ailurus fulgens lesser panda
8801 | ostrich Struthio camelus african ostrich .
9807 | rhinoceros Ceratotherium white rhinoceros
29159 | oyster Magallana gigas pacific oyster simum
9974 li Manis javani | l i
pangolin an's javanica mafayan pangoin 76717 | river ofter Lontra canadensis qonhetrtn american
51908 | parakeet Aratinga nenday nanday parakeet river otter
9049 | peacock Pavo cristatus indian peafowl 37610 | robin Erithacus rubecula | european robin
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36312 | salamander | TYMOPUS hokkaido 3370412 | tanuki Nyctereutes tanuki
retardatus salamander viverrinus
8030 | salmon Salmo salar atlantic salmon 6206 | tapeworm Taenia saginata beef tapeworm
1351942 | sand dollar !\]/Ij:gi esporforta sand dollar 9802 | tapir Tapirus indicus aSI?tIC talplr .
freshwater 260533 | tarantula Theraphosa blondi goil('ja;? birdeating
96889 | sardine Sardinella tawilis dinell P
sardinefla tarantula . tarantula hawk
1317727 Pepsis grossa
Pecten hawk wasp wasp
301549 | scallop . scallop
novaezelandiae . Milnesium ‘
6584 | seaclam Spisula solidissima | atlantic surf clam 46460 | tardigrade tardigradum tardigrade
571810 | S€@ Actlpgpyga sea cucumber 9305 tasmanlan Sarcophilus harrisii | tasmanian devil
cucumber echinites devil
. Zalophus i . formosan
9704 | sea lion californianus calfornia sea lion 36987 | termite SOptOtermeS subterranean
‘ormosanus fermite
34882 | sea otter Enhydra lutris sea otter
8688 | seasnake Hydrophis platurus | pelagic sea snake 34613 | fick Ixodes ricinus castor bean tick
202113 | sea sponge | Aplysina fistularis sea sponge 9694 | tiger Panthera tigris figer
27794 | sea ture Dermochelys leatherback sea 6687 | tiger prawn | Penaeus monodon | black tiger shrimp
coriacea turtle 7819 | tiger shark | Galeocerdo cuvier | tiger shark
7671 | sea urchin Strongylop ent.rotus green sea urchin 8142 | tilapia Oreochromls tilapia
droebachiensis tanganicae
35669 | seagull Larus argentatus herring gull 8384 | toad Bufo bufo common toad
109280 | seahorse Hlprfocampus tiger tail seahorse 66189 | tortoise Chelonoidis niger tortoise
comes 95723 | toucan Ramphastos toco toucan
9711 | seal Halichoerus grypus | gray seal Oncorh
ynchus .
9940 | sheep Ovis aries sheep 8022 | trout mykiss rainbow trout
7091 | silkworm Bombyx mori domestic silkworm 8236 | tuna Thunnus albacares | yellowfin tuna
50586 | silverfish Lepisma} silverfish 9103 | turkey Meleagris gallopavo | turkey
saccharinum turkey
96725 | skink Tiliqua gigas skink 43455 1 uture Cathartes aura turkey vulture
30548 | skunk Mephitis mephitis striped skunk two-toed Choloepus southern two-toed
27675 | gotn didacty loth
6536 | snail Helix pomatia roman snail sl 1dactylus sl
: : . Desmodus common vampire
ga75 | Snapping Cher@ nonhgnmncan 9430 | vampire bat rotundus bat
turtle serpentina snapping turtle
371907 | snowyowl | Bubo scandiacus snowy ow! 55288 | Yamire Yampyqnemhm vampire squid
squid infernalis
48849 | sparrow Passer domesticus | house sparrow velvet
1385931 Eoperipatus totoro | velvet worm
T | e | macwcephaius | SPE WA
_ ‘ P . . . 8697 | viper Cerastes cerastes horn viper
30640 | squirrel Sciurus carolinensis | gray squirrel o707 | Odobenus
7604 | starfish Asterias rubens european starfish walrus rosmarus walrus
7022 | stick bug Carausius morosus | indian stick insect 41426 | warthog Phgcochoerus common warthog
. Hypanus _ africanus
2484686 | sting ray . southern stingray
americanus 30213 | wasp Vespula western
34899 | sugar glider | Petaurus breviceps | sugar glider pensylvanica yellowjacket
43150 | swallow Hirundo rustica barn swallow 89462 ‘lI)vaftfez Bubalus bubalis water buffalo
uffalo
8869 | swan Cygnus olor mute swan —
- - 212017 | water bug Lethocerus indicus | water bug
8895 | swift Apus apus common swift -
: — - - 3370370 | weasel Neogale frenata long-tailed weasel
8245 | swordfish Xiphias gladius swordfish hal
whale
i 259920 Rhincodon typus whale shark
30588 | tamarin Leontopithecus golden lion tamarin shark P

rosalia
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9927 | wildebeest Con'nochaetes brindled gnu 36278 | wren Troglodytes eurasian wren
taurinus troglodytes
9612 | wolf Canis lupus wolf 30521 | yak Bos grunniens domestic yak
48420 | wolverine Gulo gulo wolverine 89248 | zebra Equus quagga zebra
29139 | wombat Vombatus ursinus common wombat
Wood- .
51359 pecker Dryocopus pileatus | woodpecker
Game Strategy

Using Information Theory the best two species to select first are either “Mink” or “Ferret” (both reveal 3.307
bits of information on average). If Mink is selected as the first guess then, assuming that was not the actual
answer, the possible replies are

Shared Node # | Best Next Guess Shared Node # | Best Next Guess

Metazoa 1 | Sea Sponge Amniota 81 | Crow, Raven
Jellyfish, Lions Mane Mammalia 2 | Platypus, Echidna
Jellyfish, Freshwater
Eumetazoa 7 ' , . Koala, Kangaroo, Wombat,
Polyp, Man O War, Brain Theria 7| Possum, Sugar Glider
Coral, Anemone .
Eutheria 7 | Two-toed Sloth, Anteater

House Fly, Fruit Fly,
Silkworm, Atlas Moth

Sea Urchin, Sand Dollar
Lamprey
Great White Shark, Goblin

Bilateria 81 Boreoeutheria | 30

Bonobo, Chimpanzee
Cattle, Yak

Bobcat, Lynx

Deuterostomia | 4 Laurasiatheria | 39

Vertebrata

Carnivora 14

Caniformia 14 | Coyote, Wolf, Jackal, Dog

Gnathostomata | 7 | Shark, Tiger Shark, Musteloidea 4 | Kinkajou, Raccoon
Hammerhead Shark Mustelidae 4 | Sea Otter, River Otter
Euteleostomi | 30 | Flying Fish, Guppy Mustelinae 1 | Weasel
Sarcopterygii 1 | Coelacanth Mustela 1 | Ferret
Tetrapoda 6 Neyvt, Axolotl, Toad,
Poison Frog

Some nodes lead directly to the answer, for example if the shared node is Vertebrata then the answer has to be
Lamprey. All the other descendants of that node are under Gnathostomata so if they were the answer then that
node would have been shown. The numbers indicate how many possible answers remain after each node is
revealed. For example if the node shown is Amniota there are 81 remaining answers, most of them birds.

The 2024 video explains how to calculate the information gained from each guess.
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Processing the NCB/ Data

The collection of taxonomy data available from the NCBI is fantastic. It includes more than 2,300,000 species.
The complete dataset has these types:

Node Type Count Node Type Count Node Type Count Node Type Count
acellular root 1 infraclass 17 genus 132789 pathogroup 6
cellular root 1 cohort 5 subgenus 2159 serogroup 164
domain 3 subcohort 3 section 565 serotype 573
realm 10 superorder 57 subsection 41 forma specialis 853
kingdom 22 order 2140 series 10 forma 769
subkingdom 1 suborder 381 species group 387 morph 11
superphylum 1 infraorder 144 species subgroup 134 strain 49125
phylum 336 parvorder 33 species 2325004 isolate 1322
subphylum 36 superfamily 944 subspecies 35574 genotype 22
superclass 6 family 11526 varietas 10869 subtribe 591
class 627 subfamily 3509 subvariety 1 no rank 265393
subclass 174 tribe 2570 biotype 18 clade 940

This data is clearly well maintained and reliable and it can easily be downloaded and processed. It does
demonstrate the complexity of biological classification, for example, one might assume that every species of
animal has a genus, family, order, class and phylum. This is not the case, Crocodiles, for example, have no
class.

Getting the Metazooa species list is quite easy, the list is embedded in the web page. The NCBI data can be
downloaded as a pair of files, one with the nodes and their relations and the other with the various names used.
Typically each node has a range of different names:

e Scientific Name: the “official” name

e Genbank Common Name: a specific, vetted vernacular name. This name avoids local variations
and helps communication

e Common Name : a range of informal, more ambiguous names that may also be employed

e Blast Name: a name used in the “Basic Local Alignment Search Tool” when processing genetic
sequences

e Authority, Equivalent Name, Includes, In-part, Synonym, Type Material: a range of different
ways to refer to a particular organism

Starting with the species, as identified by the ID in the Metazooa data, and tracking up the parent node list to
Metazoa (node 33208) is quite easy. The ladybird, for example, has 28 layers up to Metazoa, which can be seen
on the NCBI’s species page already described. It was easy to create a small program that grabbed the ancestor
list of every species. Processing this data to identify the branching points that the game actually uses as well as
the notable nodes was a little bit more challenging.




