Appendix

Terms Used in Neuroanatomy

INTRODUCTION

Anatomists have devised a collection of terms that they
find useful in indicating the location of structures, directions,
and planes of section. These terms are nearly all in Latin or
Greek, or are derived from them. Newcomers to the field often
are baffled by these terms and wonder why simple words like
“front,” “back,” “top,” and “bottom” cannot be used instead.
Part of the answer is that the specialized anatomical terms often
provide greater precision. Moreover, the use of these terms is
a centuries-old tradition that originated in the days when the
language of science was Latin and when many educated per-
sons also were familiar with classical Greek. Another reason is
that anatomy is an international discipline. Anatomists publish
the results of their research in many languages. By using an
international nomenclature based on Latin and Greek, a number
of communication barriers are lowered. This advantage applies
not only to the direction and location terms but to the names
of brain regions and subdivisions as well as the individual
cell groups and fiber pathways that comprise the nervous
system.

In this appendix we will describe and define many of
the common terms that anatomists use to indicate relative
and absolute direction and the location of structures. In
addition, we will present a listing of the Latin and Greek
derivations of many of the terms that you will encounter in
this book. These include nouns and their modifiers and
prefixes. Our hope is that understanding the meanings of
some of these structure names will help you to remember
them better because you will be able to associate a visual
image with the name,.

DIRECTION AND LOCATION TERMS

The most elementary of directional terms are those that
indicate front and back. These are anterior (front) and poste-
rior (back) and are illustrated in the drawing in Figure A-1(A).
The drawing shows a ray-finned fish with the location of the
brain and spinal cord indicated. The front and back ends of an
animal can be called rostral (the snout end) and caudal (the
tail end), respectively. In a legless animal, such as a fish or a
snake, the terms anterior and rostral may be freely interchanged
as can posterior and caudal. Another term that sometimes is
encountered is oral, which literally means in the direction of
the mouth, but which often is used interchangeably with rostral.
Two other basic directional terms are shown in Figure A-1(A).
These are dorsal, meaning in the direction of the back, and
ventral, meaning in the direction of the abdomenal surface.

Figure A-1(B) shows the same terms applied to a quadru-
ped; that is, a four-legged animal. Again, note the location of
the brain and spinal cord. The basic directional terms apply
just as well to a quadruped as to a legless animal. Some confu-
sion occurs, however, when we attempt to transfer this simple
system of terms to bipeds; that is, two-legged animals. To under-
stand the logic of the transfer, the reader should study Figure
A-2, which shows a typical biped in a rather atypical posture.
When a human is seen assuming a quadrupedal posture, the
basic directional terms apply rather well. This, however, is not
the normal human posture. When humans are viewed in their
normal, upright posture, strange things happen to their direc-
tional terms as can be seen in Figure A-3, which shows an
upright human and another upright biped.

When a biped is in the upright position, dorsal and poste-
rior become the same, as do ventral and anterior. Rostral still
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FIGURE A-l. Basic anatomical directional terms are illustrated in a drawing of a ray-finned fish (A) and a
tetrapod salamander (B). The location of the brain and spinal cord are shown.

refers to the snout or head end, but that is no longer anterior.
In contrast, caudal is still posterior. Notice also that the spinal
cord is at right angles to the brain in the bipeds, whereas it lies
on an axis parallel to that of the brain in the quadruped and
legless animals. Thus, in a biped, the dorsal surface of the spinal
cord is also the posterior surface.

Figure A-4 introduces several additional directional terms.
Lateral means the side of the body, and medial means the
midline of the body. In addition, unilateral means one side,
bilateral means two sides or both sides, contralateral means
the opposite side, and ipsilateral means the same side. The
relative positions above and below are indicated by the terms
superior and inferior, respectively. The terms superior and
inferior have nothing to do with the quality or degree of com-
plexity of the structures to which they are applied. They indicate

brain
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FIGURE A-2. Basic anatomical directional terms are illustrated in this
drawing of a biped human who is assuming a tetrapod position. The location
of the brain and spinal cord are shown.

relative position and nothing more. Other relative terms are
proximal, meaning near, and distal, meaning far.

PLANES OF SECTION

Anatomists nearly always cut their specimens into thin
slices called sections, which they examine with the light micro-
scope or electron microscope in order to observe the fine details
of their structure. Because a group of cells may have a very
different shape when viewed from a different direction, anato-
mists always indicate the plane in which the specimen has
been cut. Figure A-S is a schematic representation of the most
common planes of section. The planes are represented on a cyl-
inder.

The two major planes of section are the transverse and
the longitudinal planes. The most frequently used plane of
section is the transverse plane. Sections cut in this plane are
sometimes called coronal or frontal sections. Transverse sec-
tions are cut across the long axis of the cylinder; that is, parallel
to the diameter of the cylinder. Longitudinal sections are cut
along the long axis of the cylinder. The longitudinal plane
that is vertically oriented and divides the cylinder into two

. symmetrical halves is known as the midsagittal plane. Sections

that are cut parallel to the midsagittal plane are properly called
parasagittal sections. In common usage, however, they usually
are simply called sagittal sections. Sections that are cut parallel
to the long axis of the cylinder and also at right angles to the
midsagittal plane are known as horizontal sections. Both the
sagittal and horizontal planes are the conventional planes for
longitudinal sections.

Occasionally, an anatomist may have need to cut sections
in a plane other than one that is parallel or at right angles to
the main axes of the cylinder. Such a plane is known as an
oblique plane. Sometimes anatomists deliberately use an
oblique plane of section to reveal certain relationships between
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FIGURE A-3. Basic anatomical directional terms are illustrated in this drawing of two bipeds, a human (A)
and a bird (B). Both animals are standing in their normal, biped posture. The locations of their brains and spinal

cords are shown. Note how the terms anterior and posterior now correspond to dorsal and ventral as a consequence
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FIGURE A-4. Additional directional terms: medial, meaning towards the
midline, lateral, meaning towards the side, superior, meaning above some
reference point, and inferior, meaning below some reference point.

superior

FIGURE A-5. The most common planes of section of neural tissue are
illustrated as slices through a cylinder.
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two or more structures that otherwise would not appear in the
same section. Oblique planes of section also result unintention-
ally when, for some reason, the long axis of the brain or spinal
cord is not aligned at an exact right angle to the plane of the
blade of the cutting device. One of the infinite number of
oblique planes is illustrated in Figure A-5.

NEUROANATOMICAL NAMES

Nearly all of the names given to anatomical entities,
whether cell groups or gross structures, are Latin or Greek
names. Not very long ago, when knowledge of Latin and Greek
was common among educated persons, the terms given below
would have posed no serious challenge. Today, however, when
the study of these languages is a relative rarity, the terms often
seem to be a hindrance to learning rather than a help. The
purpose of this section is to help you to understand the mean-
ings of many of the neuroanatomical terms that you will encoun-
ter in this book and in the scientific literature.

Two word lists are presented below. The first, which is a
list of nouns and modifiers, gives the Latin or Greek anatomical
name followed by an English translation. Most of the terms
given are the names of parts or subdivisions of the central
nervous system that can be seen with the unaided eye during
a gross dissection. The majority of these terms are Latin words;
the few Greek terms are indicated with a letter G. The second
word list consists of prefixes that are jointed to other words or
word fragments to make an anatomical name. Each prefix is
followed by an example of its use. In the prefix list Greek roots
are quite common.

Nouns and Modifiers

Anatomical Name English Translation
abducens separating
accumbens reclining
amiculum cloak

ampulla flask

amygdala almond; tonsil
annulus ring

apex peak; tip

arbor tree

arbor vitae tree of life
auriculus little ear

bulla bubble; blister
brachium arm

calcar avis bird’s spur

cavum cavity

cauda equina horse’s tail
chiasma (G) a crossing of lines
choroid (G) like a delicate membrane
cingulum belt

claustrum enclosed space
cochlea snail

colliculus little hill

cornu horn

corpus body

Anatomical Name

corpus callosum
crista

crus

culmen
declive

dura

JSalx
Sfasciculus
Sfenestra
Silium
Slocculus
JSolium
Sfornix

Jfossa

Sfovea
Suniculus
ganglion (G)
genu

globus pallidus
glomerulus
gracilis
babenula
bippocampus
infundibulum
insula
lacuna
lamina
lemniscus (G)
limbus
lingula

locus

locus coeruleus
lunate
macula
medulla
nigra
nodulus
nodose

obex

ocellus

pectin

Dineal
psalterium
putamen
pulvinar
pyramis
ramus

raphe (G)
sacculus
septum

soma (G)
stratum
tectum
tegmentum
tela

thalamus
torus

tuber cinereum

479

English Translation

hard body
crest

leg

highest point
sloping

hard

sickle

little bundle
window
thread

little tuft

leaf

arch

ditch; trench
pit

little cord
knot

knee

pale globe
little ball of wool
slender

little thong
horse-caterpillar
little funnel
island

gap

thin plate
ribbon; band
border

little tongue
place
sky-blue place
like the moon
spot

marrow
black

little knot
like a knot
bolt

little eye
comb

pine cone

a stringed instrument
husk

cushion
pyramid
branch

seam

little sack
wall

body

layer

roof

cover

web

bed chamber
bulge, mound
ashen bulge
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Anatomical Name

Uuncus

uncinate
utriculus

uvula
vagus

vallecula

valvula
vellum
vermis

Prefixes

TERMS USED IN NEUROANATOMY

English Translation

hook
like a hook

little leather bag

little grape
wanderer
little valley
folding doors
veil

worm

Many anatomical names and descriptions are formed from
Latin and Greek roots. The glossary below lists anatomical
prefixes that are derived from Latin and Greek roots, their
meanings in English, and an example of the use of the prefix
in an anatomical term. The letter G or L after each example
indicates whether the root is Greek or Latin.

Root

acout-
al-

alb-
all-
apic-
arachn-
arcu-
arch-
astr-
aur-
blast-
brachi-
calcar-
caud-
cephal-
cerebr-
cervic-
chondr-
chord-
chrom-
cliv-
coll-
cort-
crani-
cruc-
cumb-
cune-
cur-
cyt-
dendyr-
derm-
drom-
embol-

Translation

to hear
wing
white
different
peak
spider
arch
ancient
star

ear

bud
arm
spur

tail
head
brain
neck
cartilage
cord
color
slope
hill

tree bark
skull
Cross
lying down
wedge
to run
cell

tree
skin
run
wedge

Example

acoustic

alar plate
straum album
allocortex
apical dendrite
arachnoid
arcuate
archistriatum
astrocyte
auriculus
neuroblast
brachium pontis
calcarine fissure
caudate nucleus
cephalic
cerebrospinal
cervical
chondrocranium
notochord
chromatophore
declive
colliculus
cortex

cranial

cruciate
accumbens
cuneatus
recurrens
cytoplasm
oligodendrocyte
dermatome
orthodromic
emboliform

Origin
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Root

encephal-
Jalc-
Jastigi-
Sfer-
Jor-
Jug-
Surc-
Sus-
gemin-
gloss-
Junct-
Juxta-
kary-
koni-
lemm-
lemn-
lent-
lept-
Iy-
magn-
met-
morph-
myel-
ocul-
olig-
op-
pale-
palli-
pappil-
parv-
ped-
phy-
pil-
Dlex-
pont-
rect-
resti-
ret-
rhin-
rhiz-
rub-
Stri-
syn-
troch-

Translation

brain

sickle

roof

carry

bore; pierce
flee

fork
spindle
twin
tongue

join

close to
kernel

dust

husk; sheath
ribbon, band
lens

thin; delicate
dissolve
large

after

form
marrow
eye

few

eye; see
old

mantle
nipple
small

foot
growth

hair

braid, plait
bridge
straight
rope

net

nose

root

red

stripe
together
wheel; pulley

Example

metencephalon
falciform
fastigial
afferent
foramen
corticofugal
bifurcation
fusiform
quadrigemina
hypoglossal
conjunctivum
juxta-allocortex
perikaryon
koniocortex
neurolemma
lemniscus
lentiformis
leptomeninges
chromatolysis
magnocellular
metencephalon
morphology
myelin
oculomotor
oligosynaptic
hemianopia
paleocortex
pallium
papilliform
parvocellular
peduncle
epiphysis
neuropil
plexiform
pontine

rectus
restiform
reticular
rhinencephalon
rhizotomy
rubrospinal
striatum
synapse
trochlear
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Glossary

Abducens Sixth cranial nerve (VI); one of three cranial nerves
that innervate eye muscles.

Acousticolateralis system See Octavolateralis system.
Actinistia One of the three radiations of sarcopterygians, of
which only one species, the coelacanth Latimeria chalumnae,
is extant.

Actinopterygians The subclass of Osteichthyes, or bony
fishes, that comprise the ray-finned fishes.

Adaptation General process by which a species adjusts to
environmental change; a feature of an organism that is suited
to the environment.

Adaptation studies Studies of similar adaptations in various
taxa whether or not the adaptations have been evolved inde-
pendently.

Advanced Recent, that is, more recently derived from the
ancestral stock; can imply progressive “improvement” in a
lineage.

Afferent An axon that projects to the central nervous system
or to a specific part within it.

Agnatha Jawless fishes, also called cyclostomes: extant agna-
thans are the lampreys and hagfishes.

Allele Alternate form of a gene.

Allometry Study of relative or proportional size, weight, vol-
ume, or other such feature among members of a taxon, such
as brain weight/body weight ratios.

Ammocoete Larval lamprey.

Amniotes Mammals, diapsid reptiles, birds, and turtles: ani-
mals characterized by the embryo having an amnion, the mem-
brane that surrounds the embryo and the amniotic fluid.
Amphibians Group of tetrapods that generally have aquatic
larvae and terrestrial adults; comprise salamanders and newts,
frogs, and gymnophionans.

Amphioxus One of the common names for the cephalochor-
date Branchiostoma sp. Also known as lancelets.

Ampulla A small, flask-like organ, such as those of the semi-
circular canals.

Anagenesis Used variably to mean (1) progressive evolution
or improvement within a lineage towards a “higher” level; see
Scala naturae; (2) increased efficiency of design of a structure
within a lineage; or (3) phenotypic or genotypic changes within
a single, unbranched lineage. See also Phyletic evolution.
Analogy Similarity of function. This term is independent of
considerations of phyletic continuity.

Anamniotes Include jawless vertebrates, cartilaginous fishes,
ray-finned fishes, lungfishes, crossopterygians, and amphibi-
ans. An amnion is not present around the embryo during devel-
opment in these vertebrates.

Anapsids Includes ancestral amniote stock from which non-
anapsid amniotes are descended and modern turtles; the anap-
sid skull has a complete roof of bone, without fenestrae or
arches, in the temporal region.

Anlage Plural: Anlagen. A German term that denotes the pri-
mordium of an organ or body part that forms during embryolog-
ical development.

Anterograde The direction toward the axonal terminal area.
Anterodorsal lateral line nerve  One of three preotic lateral
line cranial nerves (LL,p).

Anteroventral lateral line nerve One of three preotic lat-
eral line cranial nerves (LL,y).

Anurans Amphibians without tails in the adult form, the frogs
and toads: one of the three extant groups of amphibians.
Apomorphy Adjective: Apomorphic. Traits that are derived
specializations of a particular taxon relative to ancestral taxa in
which the trait was not present, for example, mammary glands
and hair are apomorpbic for mammals in that they are not
present in any of the nonmammalian tetrapod or nonmamma-
lian sarcopterygian or nonmammalian vertebrate ancestors of
mammals. See also Plesiomorphic.

Arachnoid Middle of three membranous layers of connective
tissue that cover the brain and spinal cord in mammals and
birds, named for its similarity in appearance to a spider web.
Archenteron Gastrocoel: embryonic gut cavity formed
within the gastrula.

481
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Autonomic nervous system Neuronal system that regulates
the viscera, such as the smooth muscles of the digestive and
circulatory systems, and secretion of glands. Consists of two
divisions: the sympathetic division, which has its neurons in
the thoracic and lumbar regions of the spinal cord, and the
parasympathetic division, which has its neurons in the brain-
stem and sacral region of the spinal cord. Although there are
exceptions, in general, the sympathetic division upregulates
visceral functions and the parasympathetic system downregu-
lates visceral functions. In addition, the two systems work in
concert to regulate normal visceral functioning.

Axon The long process of a neuron that carries action poten-
tials to the axon terminal.

Blastocoel Cavity formed within the blastula.

Blastopore Opening of the archenteron.

Blastula Early embryo stage in which the cells form a hol-
low sphere.

Boutons Also: Boutons termineaux. French term for the ter-
minal synapses on an axon.

Brainstem Commonly used to refer to the hindbrain, mid-
brain, and diencephalon; sometimes refers to only the hindbrain
(without the cerebellum) and midbrain.

Branchial Refers to the gills, as in branchial arches.
Branchial arches Part of the series of visceral arches that
support the gills in fishes. Most fishes have five branchial arches
that are the third through the seventh visceral arches. See also
Visceral arches. The related term “branchiomeric” refers to the
muscles and other structures of the gill arches.

Caecilians See Gymnophionans.

Cenozoic era  Geologic time from 65 million years ago to the
present, divided into the Tertiary period of 65 —2 million years
ago and the Quaternary period of the past 2 million years.
Central canal Longitudinal, tubular, midline cavity present
in the spinal cord; contains cerebrospinal fluid.
Cephalochordates Group of chordate animals that include
lancelets of the genus Branchiostoma, also called by the com-
mon name amphioxus.

Cerebellum The dorsal region of the metencephalon, which
consists of a cortical sheet or plate, sometimes highly folded,
and one or more deep nuclei. Among its many functions in
various species are coordination of muscle activity and tone,
balance, electroreception, and some aspects of motor learning.
It is highly developed in electroreceptive aquatic nontetrapods
and in birds and mammals.

Cerebral aqueduct (of Sylvius) Opening through which the
third ventricle is connected with the fourth ventricle.
Cerebral hemispheres Paired structures that form the telen-
cephalon; in mammals this term refers to the isocortical lobes
(frontal, parietal, temporal, and occipital), the basal ganglia,
septum, and related structures on each side.

Cerebrum Loosely refers either to most of the telencephalon
or to the entire forebrain.

Cervical Refers to the neck region of the spine; may be used
to indicate vertebrae, nerves or spinal cord segments.
Chemoreceptor Sensory receptor that responds to stimula-
tion by specific classes of chemical components.
Chondrichthyes Cartilaginous fishes, comprised by Elasmo-
branchi (sharks, skates, and rays) and Holocephali (ratfishes).
Chondrostei The sturgeons and paddlefishes: one of the five
radiations of ray-finned fishes.

Chordates Group of deuterostome animals that have a noto-
chord, comprising urochordates (tunicates), cephalochordates
(lancelets), and vertebrates.

Clade A monophyletic set of taxa of any extent.

Cladistia The reedfishes or bichirs: one of the five radiations
of ray-finned fishes.

Cladistics A method of analysis for classifying animals ac-
cording to their inferred phyletic relations based on sets of
shared similar traits and/or for determining the polarity of a
given trait based on its distribution within a set of phyletic
relationships derived from traits unrelated to the trait being ana-
lyzed.

Cladogenesis See Speciation.

Cladogram A branching diagram that expresses phylogenetic
relationships of a set of monophyletic taxa.

Coelacanth See Actinistia.

Colliculus Plural: Colliculi. One of four structures (arranged
as two pairs: superior and inferior) that form the roof of the
midbrain in mammals. Also see Tectum.

Column A longitudinally oriented group of axons, such as
the dorsal column of the spinal cord; also see Fiber bundle.
Also, a longitudinally oriented group of neuron cell bodies,
such as the somatic efferent column.

Commissure A group of axons that crosses the midline to
the contralateral side of the brain or spinal cord and generally
terminates in a site or sites in the mirror-image position of the
origin of the axons. A commissure may also contain decussating
axons. Also see Decussation.

Contralateral On the opposite side of the brain or body.
Convergence A process that produces homoplasy in rela-
tively distantly related taxa.

Corpus callosum Large bundle of commissural axons that
interconnects the cerebral cortex in eutherian mammals.
Cortex Parts of the brain in which the neuron cell bodies are
organized in a layered manner, such as in the cerebellum and
the mammalian cerebral cortex.

Cranial nerves Set of nerves that emerge from the brain, in
contrast to the spinal nerves that emerge from the spinal cord.
Crossopterygian Refers to two groups of sarcopterygian
fishes, one that comprises the coelacanth Latimeria chalumnae
and the other that comprises the rhipidistian fishes, which were
ancestral to tetrapods. Also see Actinistia.

Cyclostomes See Agnatha.

Decussation A group of axons that crosses the midline to
the contralateral side of the brain or spinal cord and generally
terminates in a site or sites that are not in the mirror-image
position of the origin of the axons. A decussation may also
contain commissural axons. Also see Commissure.
Dendrites The multiple processes of a neuron that receive
afferent synapses from the axons (or dendrites) of other
neurons.

Derived character See Apomorphy.

Deuterostomes Refers to “second mouth”: group of coela-
mate animals that comprise multiple groups including Echino-
dermata (which include star fishes and sea urchins), Hemi-
chordata (acorn worms and pterobranchs), and Chordata (uro-
chordates, cephalochordates, and vertebrates).

Diapsids Includes modern diapsid reptiles and birds; the di-
apsid skull has two temporal fenestrae and two arches of bone.
Diapsid reptiles Lepidosaurs (lizards, snakes, and the tua-
tara Sphenodon) and thecodont reptiles (crocodiles).
Diencephalon The caudal part of the prosencephalon, or
forebrain; comprises the epithalamus, dorsal thalamus, ventral
thalamus (subthalamus), hypothalamus, pretectum, and poste-
rior tuberculum.

Dipnoi Lungfishes: one of the three extant radiations of sar-
copterygians.

Dorsal facial nerve Division of the seventh cranial nerve
(VIIp) that innervates facial muscles and glands.

Dorsal glossopharyngeal nerve Division of the ninth cra-
nial nerve (IX;) that innervates the pharynx and salivary glands.
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Dorsal vagus nerve Division of the tenth cranial nerve (Xp)
that innervates the viscera of the thorax and abdomen, the
larynx, and the pharynx.

Dorsal ventricular ridge Part of the pallium of the telen-
cephalon in diapsids and turtles that lies ventral to the cortical
part of the pallium and comprises anterior and posterior parts;
formed either by a laminar cell plate or by nuclear areas.
Dorsal root One of the two roots of spinal nerves (see also
Ventral root); consists mostly of incoming sensory axons that
enter the spinal cord on its dorsal side.

Dorsal root ganglion An aggregation of cell bodies of in-
coming sensory axons located on the dorsal root of the spi-
nal cord.

Dura mater Means “hard mother”: outer of the membranous
layers of connective tissue that cover the brain and spinal cord
in tetrapods.

Ectoderm The most superficial of the three germ layers
formed in the gastrula stage of embryogenesis.

Efferent An axon that projects away from the central nervous
system or away from a specific part within it.
Elasmobranchs Group of cartilaginous fishes that includes
sharks, skates, and rays.

Electroreceptor Sensory receptor that responds to stimula-
tion by weak electric fields.

Endoderm The deepest of the three germ layers formed in
the gastrula stage of embryogenesis.

Ependyma Epithelial lining of the ventricles of the brain and
the central canal of the spinal cord.

Epiphyseal nerve Cranial nerve (E) that innervates the
epiphysis.

Epiphysis Part of the epithalamus; comprises pineal and/or
parietal structures.

Epithalamus Dorsal-most part of the diencephalon, lying
dorsal to the dorsal thalamus; comprises the habenular and
related nuclei and the epiphysis.

Eutheria Placental mammals.

Evagination Process of embryological development in which
the neural tube in the telencephalon (or elsewhere) expands
laterally and dorsoventrally by bulging outward.

Eversion Process of embryological development in which
part or all of the roof of the neural tube in the telencephalon
thins, elongates, and bends outward laterally.

Evolution Change over time.

Extrasegmental Refers to axons or reflexes that involve
more than one segment of the spinal cord.

Fasciculus A slender bundle of axons, such as the medial
Jongitudinal fasciculus of the brainstem. Also see Fiber bundle.
Fenestra A small opening or window.

Fiber An axon.

Fiber bundle A group of axons; also variably called a tract,
fasciculus, funiculus, or column.

Field A developmental region that gives rise to one or more
structures in the adult; or a part of the brain, such as the frontal
eye field or prerubral field; or a receptive area that responds
to stimulation within it.

Fitness The degree to which a variant will be selected for.
Floor plate A group of cells in the midline of the neural plate
induced by the underlying notochord.

Foramen of Magendie Single, median opening that, along
with the paired foramina of Luschka, connect the fourth ventri-
cle with the subarachnoid space.

Foramina of Luschka Paired set of openings that, along
with the single foramen of Magendie, connect the fourth ventri-
cle with the subarachnoid space.

Foramina of Monroe Paired openings through which the
lateral ventricles of the telencephalic hemispheres are in conti-
nuity with the third ventricle of the diencephalon.

Forebrain See Prosencephalon.

Fourth ventricle Cavity present in the hindbrain and cau-
dally continuous with the central canal of the spinal cord.
Funiculus A group of axons forming a white matter tract or
column in the spinal cord. Also see Fiber bundle.

Ganglion (Plural: ganglia). A collection of neuron cell bodies.
In vertebrates, most often refers to such collections outside the
brain and spinal cord; sometimes refers to a collection of neuron
cell bodies in the brain, such as the basal ganglia. In some
invertebrates, the central nervous system is composed of a
series of ganglia.

Gastrula Embryonic stage following the blastula and in which
three germ layers of ectoderm, mesoderm, and endoderm
are formed.

Genotype The genetic composition of an organism.
Ginglymodi Gars: one of the five radiations of ray-finned
fishes.

Glia Nonneural, supporting cellular constituents of the ner-
vous system.

Glomeruius A ball-like synaptic complex of axon terminals
and denderites, as in the cerebellar cortex and the olfactory bulb.
Gnathostomes Jawed vertebrates.

Grades An assemblage of taxa characterized by a general
level of organization and ranked among other such assemblages
through sequences of successive levels of organization. A grade
is the unit of phyletic analysis, or anagenesis.

Gray matter Tissue within the central nervous system that
is predominantly composed of neuron cell bodies and unmy-
elinated neuron cell processes.

Gustatory Refers to the sense of taste.

Gymnophionans Caecilians: one of the three extant groups
of amphibians.

Gyrencephalic Having a telencephalon with a surface that
consists of many folds or convolutions. Each fold is known as
a gyrus (plural = gyri); the valley between adjacent folds is
known as a sulcus (plural = sulci.

Gyrus Plural: Gyri. Ridges of cerebral cortex in mammals.
Hair cell Sensory cell of octavolateralis system that contains
one or more hair-like processes.

Halecomorphi One of the five radiations of ray-finned
fishes, of which only one species, the bowfin Amia calva,
is extant.

Hemichordates Group of chordate animals that comprise
acorn worms {(enteropneusts) and pterobranchs.
Heterostracans One of the ostracoderm groups of extinct
jawless fishes.

Higher A much misused and conceptually abused term as
applied in comparative neurobiology; occasionally used to refer
to the more rostral and dorsal parts of the brain, as in “higher
centers”; most commonly refers to the alleged superiority of a
given species as defined by human values in a scala naturae
context. This term is best not used at all.

Hindbrain See Rhombencephalon.

Hodological Refers to axonal pathways and connections in
the central nervous system; derived from the Greek word hodos,
which means way or road.

Holocephali Group of cartilaginous fishes that comprises the
ratfishes, or chimaeras.

Homeobox gene Also referred to as 2 homeobox-containing
gene, or Hox. One of a number of genes that contain a highly
conserved sequence of DNA nucleotide base pairs and that
are involved in rostrocaudal patterning in a wide variety of
invertebrate and vertebrate species.

Homology Relationship of traits found in members of a
monophyletic taxon where the presence of that trait or its pre-
cursor can in principle be traced to a common ancestor; the
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specific nature of the homologous relationship must be stipu-
lated, for example, as a discrete structure, a derivative of all or
part of a developmental field, or a serially repeated, segmen-
tal structure.

Homoplasy Adjective: Homoplastic or Homoplaseous. Simi-
larity of traits found in a group of taxa, either monophyletic or
polyphyletic, not due to inheritance from a common ancestor
but to independent, similar evolutionary changes; as in the case
of homology, the homoplastic relationship must be stipulated as
to its nature. The process that produces homoplasy in relatively
closely related species is called parallelism. The process that
produces homoplasy in relatively distantly related species is
called convergence.

Hypoglossal nerve Twelfth cranial nerve (XID); innervates
the muscles of the tongue and syrynx.

Hypophysis Pituitary; comprises the adenohypophysis ros-
trally and the neurohypophysis caudally.

Hypothalamus Ventral-most part of the diencephalon; set
of nuclei involved in functions that include many relating to
maintenance of the internal milieu of the body, emotion, moti-
vational states, and control of the autonomic nervous system.
Interneuron Any neuron that lies between a primary sensory
afferent neuron and an effector (or motor) neuron. Sometimes
used to refer to Gogli type Il neurons that remain internal to
a neuronal population.

Ipsilateral On the same side of the brain or body.
Isocortex Six-layered part of the dorsal pallial cortex in mam-
mals; also known as neocortex.

Isthmus Most commonly refers to the caudal part of the mes-
encephalon where the brainstem narrows.

Intrasegmental Refers to axons that remain within a given
segment of the spinal cord.

Lagena A flask-like evagination of the sacculus that contains
auditory receptors.

Lateral line system An electroreceptive and/or mechanore-
ceptive sensory system present in many aquatic vertebrates.
Lateral ventricle Cavity present in each of the telen-
cephalic hemispheres.

Lemniscal Refers to sensory pathways that ascend directly
to the thalamus.

Lepidosaurs One of the two groups of diapsids; includes the
Rhynchocephalia that comprises a single species, the tuatara
Sphenodon, and the Squamata, the lizards, amphisbaenians,
and snakes.

Limbic system Term introduced by MacLean that encom-
passes the limbic lobe (hippocampal formation, cingulate gyrus,
parahippocampal gyrus, and related cortices) and its related
subcortical structures, including the amygdala, septal nuclei,
and related parts of the striatum and diencephalon. This system
plays important roles in emotion and memory.
Lissencephalic Having a telencephalon with a smooth ‘sur-
face that lacks sulci or gyri. See Gyrencephalic.

Lower A much misused and conceptually abused term as
applied in comparative neurobiology; occasionally used to refer
to the more ventral and caudal parts of the brain, as in the
“lower brainstem”; most commonly refers to relative alleged
inferiority of a given species as defined by human values in a
scala naturae context. This term is best not used at all.
Lumbar Refers the caudal region of the spine between the
thoracic and sacral levels; may be used to indicate vertebrae,
nerves or spinal cord segments.

Mammals Amniotes with mammary glands and hair; includes
monotremes, marsupials, and eutherians. Extant descendants
of synapsid amniotes; the synapsid skull has a single temporal
fenestra, or opening.

Marsupials Metatherian mammals: mammals with pouches
in which embryological development is completed.

Medulla Also known as medulla oblongata. Most caudal re-
gion of the brain; situated between the pons and the spinal
cord. Location of many cranial nerve sensory and motor nuclei,
reticular formation, and ascending and descending axonal
pathways.

Meninges Singular: Meninx. A system of membranes that
surrounds the central nervous system.

Mesencephalon Midbrain; lies caudal to the prosencephalon
(forebrain) and rostral to the rhombencephalon (hindbrain).
Comprises the tectum, tegmentum proper, and isthmus.
Mesoderm The middle of the three germ layers formed in
the gastrula stage of embryogenesis.

Mesomeres Rostrocaudal segments of the mesencephalon
formed during embryological development.

Mesozoic era Geologic time from 230 to 65 million years
ago, divided into the Triasic period of 230 to 181 million years
ago, the Jurassic period of 181 to 135 million years ago, and
the Cretaceous period of 135 to' 65 million years ago.
Metatheria Marsupials: one of the three radiations of
mammals.

Metencephalon Rostral part of the hindbrain; comprises the
cerebellum and, in mammals, the pons.

Midbrain See Mesencephalon.

Middle lateral line nerve One of three postotic lateral line
cranial nerves (LLy).

Monophyletic Pertaining to taxa that have all evolved from
a single ancestral taxon.

Monotremes Prototherian mammals; egg-laying mammals.
Myelencephalon Caudal part of hindbrain; the medulla ob-
longata.

Myomere Muscle segment.

Myotome Embryonic muscle segment.

Neocortex See [socortex.

Neoteny The retention of juvenile somatic characters in a
reproductively mature individual.

Neural crest A group of cells that initially lie between the
neural tube and the surface ectoderm. These cells form a variety
of tissues including sensory and postganglionic neurons, the
visceral skeleton, and pigment cells.

Neural plate Thickened ectodermal tissue overlying the roof
of the archenteron.

Neural tube Structure formed by folds of the neural plate
that grow dorsally to meet and then fuse into a tube of neural
tissue with a central lumen during embryological development.
Neuromasts Sensory hair cells of the lateral line system.
Neuromeres Embryonic, rostrocaudal segments of the brain.
Neuromodulators Chemical substances that act on a presyn-
aptic membrane to alter the release of neurotransmitters or on
postsynaptic membranes to change their sensitivity to neuro-
transmitters.

Neuron A nerve cell; a cell that transmits information by
changes in polarization of parts of its membrane.

Neuropil A region with few or no neuron cell bodies in which
neuron cell processes are densely intertwined.
Neurotransmitters Chemical substances released by the
presynaptic neuron at synaptic sites that diffuse to postsynaptic
receptor sites and affect the degree of polarization of the mem-
brane of the postsynaptic neuron.

Notochord Rostrocaudally oriented structure of mesoder-
mally derived cells ventral to the neural plate and/or neural
tube; present in the adults of some invertebrate chordates and
in the embryos and some adults of vertebrates.

Nucleus In the context of neuroanatomy, a group of neuron
cell bodies within the central nervous system of vertebrates;
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also used in the context of cell biology to refer to an organelle
within a cell body that contains the chromatin material.
Obex Small area overlying the caudal part of the fourth ventri-
cle at the point where the fourth ventricle is continuous with
the central canal that continues through the caudal medulla
into the spinal cord.

Octaval nerve Eighth (ventibulocochlear) cranial nerve
(VIII); cranial nerve that innervates the cochlear and vestibu-
lar organs.

Octavolateralis system The auditory, vestibular, and lateral
line systems of fishes and larval amphibians; also called the
acousticolateralis system.

Oculomotor nerve Third cranial nerve (III); one of three
cranial nerves that innervate eye muscles.

Olfactory Refers to the sense of smell.

Olfactorybulb Paired structure at the rostral end of the telen-
cephalon that receives afferent olfactory, or smell, input from
receptor cells in the nasal mucosa and projects to olfactory
regions of the telencephalon.

Olfactory nerve First cranial nerve (I); cranial nerve that
innervates the olfactory epithelium.

Ontogeny Embryological development.

Optic chiasm Point of decussation of most or all of optic
nerve axons to the contralateral side of the brain.

Optic nerve Second cranial nerve (II); cranial nerve that
innervates the retina. This term is used for the portion of the
optic nerve axons that lie distal to the optic chiasm.

Optic tract Portion of the optic nerve axons that continue
centripetally past the optic chiasm.

Optic tectum  Also known as the superior colliculus in mam-
mals; part of the tectum (or roof) of the midbrain that predomi-
nantly receives visual and somatosensory information.

Otic lateral line nerve One of three preotic lateral line cra-
nial nerves (LL).

Organ of Jacobson See Vomeronasal organ.
Paedomorphism Retention of juvenile characters in the
adult.

Paleozoic era Geologic time from 405 to 230 million years
ago, divided into the Devonian period of 405 to 345 million
years ago, the Carboniferous period of 354 to 280 million years
ago, and the Permian period of 280 to 230 million years ago.
Pallidum Two components of the striatopallidal complexes
in the striatum, or basal forebrain: In mammals, the dorsal
pallidum is the globus pallidus, and the ventral pallidum con-
sists of globus pallidus-like neurons within the substantia inno-
minata.

Pallium The dorsal part of the telencephalon, consisting of
medial, dorsal, and lateral areas and with cytoarchitecture that
is either solely cortical (see Cortex) or a combination of cortical
and nuclear.

Parallelism The process that produces homoplasy in rela-
tively closely related taxa.

Paraphysis Part of the epithalamus; closely associated with
the epiphysis. May be glandular or photoreceptive.
Parasympathetic division of the autonomic nervous sys-
tem See Autonomic nervous system.

Paraxial mesoderm Mesoderm that lies lateral to the neural
tube during embryological development and forms somites and
somitomeres in the head region.

Phenotype The observable traits of an organism; the observ-
able expression of the genotype.

Pheromones Chemical compounds used as social signals,
such as for attraction of mates, marking of territories, and alert-
ing members of the same species to danger.

Photoreceptor Sensory receptor that responds to stimulation
by photons.

Phyletic evolution Process by which a single lineage, with-
out branching into divergent lineages, undergoes change over
time. See also Anagenesis.

Phyletic studies Studies that attempt to reconstruct the evo-
lutionary history of a particular trait in a given lineage.
Phylogenetic scale See Scala naturae.

Phylogeny The evolutionary history of a taxon or taxa.
Phylogenetic tree Diagram of evolutionary relationships
among taxa in which the location of each taxon indicates only
the relative time of its appearance in the fossil record.

Pia mater Means “tender mother”: innermost of three mem-
branous layers of connective tissue that cover the brain and
spinal cord in mammals and birds.

Placode Area of thickened, neurogenic ectoderm in the de-
veloping head.

Plesiomorphy Adjective: Plesiomorphic. Traits that are pres-
ent in a taxon or set of taxa that are similar to the respective
primitive traits present in the common ancestral taxa, for exam-
ple, mammary glands and hair are plesiomorpbic for mammals
in that they were present in the common ancestral stock of all
extant mammals. See also Apomorphic.

Polyphyletic Pertaining to taxa that have evolved from more
than one ancestral taxon.

Pons Region of the brain situated between the medulla and
the midbrain. Location of many cranial nerve sensory and motor
nuclei, reticular formation, and ascending and descending axo-
nal pathways.

Posterior lateral line nerve One of three postotic lateral
line cranial nerves (LL;).

Posterior tuberculum Ventral, caudal part of the diencepha-
lon; set of nuclei involved in a variety of pathways, including
some visuomotor pathways and relay pathways to the telen-
cephalon for the gustatory and lateral line systems.
Preganglionic axon An axon of the autonomic nervous sys-
tem that terminates in a sympathetic or parasympathetic gan-
glion. Sympathetic preganglionic axons, which arise from neu-
rons in the thoracic and lumbar regions of the spinal cord,
terminate in sympathetic ganglia located close to the spinal
cord. Parasympathetic preganglionic axons, which arise from
neurons located in the brainstem and sacral region of the spinal
cord, terminate in parasympathetic ganglia that are located close
to the visceral organs that they control. See Autonomic nervous
system and Postganglionic axon.

Postganglionic axon An axon of the autonomic nervous
system that originates in a sympathetic or parasympathetic gan-
glion and terminates on smooth muscles or glands. See Auto-
nomic nervous system and Preganglionic axon.

Pretectum Dorsal, caudal part of the diencephalon; set of
nuclei involved in visuomotor and other functions.
Primitive Early, that is, relatively early in occurrence in the
phylogenetic history of a line of descendant species. Sometimes
used to mean simple or rudimentary.

Primitive meninx Single layer of membranous connective
tissue that covers the brain and spinal cord in fishes.
Profundus nerve Cranial nerve (P) that innervates the skin
of the snout; called the ophthalmic branch of the trigeminal
(V) cranial nerve in mammals.

Projection Verb: Project. Refers to the group of axons that
arises in a given neuron cell group and terminates in another
neuron cell group, such as the projection of the retinal ganglion
cells to the optic tectum or that the optic tectum projects to a
nucleus in the dorsal thalamus. Also see Fiber bundle.
Proprioception Sense of position of the body and limbs
derived from sensory receptors in muscles, tendons, and joints.
Prosencephalon The forebrain; lies rostral to the midbrain,
or mesencephalon; comprises the telencephalon and dien-
cephalon.



