GLOSSARY
This glossary is from "Freshwater Fishes of Virginia", 1993, Robert E. Jenkins and Noel M. Burkhead.

Many terms and abbreviations used in this book are defined or identified below. Many of these terms are further explained in the Introduction to Accounts, topical sections, and associated illustrations that precede the species accounts. Meristic and most morphometric and other taxonomic characters are described only in Anatomy and Color and introductions to keys. All hydrographic and geopolitical units with proper names are described or identified only in Drainages, Biogeography, Maps 6-12, or species accounts; references to their locations on topo​graphic maps are given by Biggs (1974). Definitions of geological terms are largely from the American Geological Institute (1962); phylogenetic terminology is chiefly from Wiley (1981). Acronyms for fish collections are given in Appendix 2.
Italicized terms within definitions (excluding genus and species names) have their own entries elsewhere in the glossary.

Abbreviate heterocercal A caudal fin type in which posterior end of vertebral column is distinctly upturned but short. Same as hemicercal. See het​erocercal and homocercal.
Abdomen The ventral area of body between anus and breast; same as belly.

Acidity The capacity to donate protons (H+ ions). See pH and alkalinity.
Acute    Sharp, pointed.

Adipose eyelid A fleshy transparent membrane over sides of eye, as in herring family.

Adipose fin A small or medium-sized, fleshy fin lacking both rays and spines and occurring on dorsum between dorsal and caudal fins.

Adipose tissue    Fatty tissue.

Adnate Attached, united; refers to condition in madtom catfishes where posterior end of adipose fin is attached to anterodorsal end of caudal fin. Opposite of adnexed.
Adnexed With a free edge, not united; refers to adipose fin not being attached to caudal fin, as in bullhead catfishes and trouts. Opposite of adnate.
Advanced In reference to a taxonomic character, the character state that evolutionarily originated most recently; same as apomorphic and derived. Opposite of primitive.

Aestivation A form of torpor or inactivity associated with dry environmental conditions.

Air bladder    See gas bladder.
Alevin An early developmental stage roughly equivalent to a combination of postlarva and early young. Alevins become juveniles when the yolk sac is absorbed. Characteristic of trouts and catfishes.

Alien    Introduced, not native to a given area.

Alkalinity The capacity to accept protons (H+ ions). Alkalinity usually is imparted by carbonate, bi​carbonate, and hydroxide (OH-) components. See pH and acidity.
Allometry Growth pattern of a body part in which the proportion of that part, relative to body length, changes (increases or decreases) with overall growth of the individual. Allometry is particularly typical of early life stages.

AUopatric A distributional relationship or pattern whereby the ranges of two taxa are separate and nowhere in contact. See parapatric and sympatric.
AUotopic A distributional relationship or pattern whereby species with overlapping ranges do not occur together. See syntopic.
Alveolar ridge    A bony ridge supporting teeth.
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Alveolus A small cavity or pit on a bone, often referring to a tooth socket.

Ammocoete    Lamprey larva.

Anadromous A division of diadromous referring to species that migrate to spawn in fresh water after spending most of their life in an estuary or ocean. Opposite of catadromous.
Anal fin An unpaired median fin on the ventral body just behind the anus; may have spines and rays or rays only.

Ancestral    See extended river and -primitive.
Annulus    A year mark on a scale or other body part.

Anteriad   Toward the head or front.

Anterior The front portion of a fish or a part of a fish.

Antitropical The distribution pattern of species that avoid the tropics.

Anus The terminal opening of digestive tract; some​times termed vent.

Aphotic    Absence of light.

Apomorphic    See advanced.
Appalachian Plateau The montane physiographic province in the northern spur of southwestern Virginia (and elsewhere; Map 7).

Atrophy    To reduce, degenerate.

Attenuate Extended, drawn-out (e.g., a long snout).

Aufwuchs Very small, motile and nonmotile organ​isms living on substrates. See periphyton.
Axillary scale An elongate scale at insertion of pel​vic fin (and pectoral fin in Clupeidae).

Backpack shocker An electroshocker mounted on a backpack frame. Especially useful in sampling streams.

Backwater Calm stream habitat at margin of riffle or run; marginal, partly enclosed part of pool.

Band A color marking that is short or moderate in length, or a marking that encircles a body part; may be vertical, oblique, or horizontal.

Bar A color marking that may be long, vertical or oblique, and narrow or wide. Also used for short, horizontal, oblique, or vertical marking about the eye (e.g., preocular bar).
Barbed tributary A stream whose upper reach flows in approximately the reverse direction of the lower reach; the area of flow reversal is termed the elbow of capture. Barbed tributaries often are evidence of stream capture.
Barbel A slender fleshy protuberance, tiny to long, usually tapered to a point, found on lip, jaw, or elsewhere on head in some fishes ("whiskers" in catfishes); usually taste sensory.


Basad Toward the base of a structure; in reference to an appendage, toward the body.

Basal    At or near the base or bottom.

Base color    See ground color.
Base level The level below which a land surface cannot be eroded by running water; local or tem​porary base levels include lakes; ultimate base level is sea level.

Base of fin The place of attachment of a fin to the body. The anterior point of base is the origin or anterior insertion; posterior point of base is the posterior insertion.

Basin A major group of drainages interconnected by a (usually large) master river or estuary. See drainage and system.
Basioccipital The ventral occipital bone; postero-ventral portion of cranium; may bear an exten​sion or process that pharyngeal teeth chew against, as in minnows and suckers.

Bathy- (prefix)    Regarding depths or deep.

Bedrock A substrate category; unbroken rock strata. See outcrop.
Benthic Of the bottom; for example, species that generally inhabit the bottom substrate, infre​quently swimming above it.

Benthopelagic Regarding the bottom and water just above; for example, generally free-swimming species that associate closely with the substrate.

Bi- (prefix)    Two.

Bicuspid A tooth with two points (cusps) on its upper surface.

Big river A rather large river; for example, the lower freshwater reach of the James River, or the New River at the West Virginia line. In some classifi​cations these reaches would not be placed in the same big-river category with the lower Ohio or Mississippi rivers.

Biogeographic track In vicariance biogeography, a line drawn on a map that bounds the range of a monophyletic taxon.

Biogeography The study of the distribution of ani​mals and plants and the factors that influence them.

Biological species    See species.
Biota The animal and plant species that occupy a given area. See fauna and flora.
Black-spot parasite An encysted intermediate life stage of strigeid flatworms; the cyst occurs in skin and is covered by black pigment, hence appearing like a spot.

Black water Water strongly darkened by dissolved organic substances; usually acidic, often quite so, and occurs in Coastal Plain, lower Piedmont, and bogs.

Glossary       1037

Blotch A medium or large, variably shaped but not markedly elongate pigmentary mark.

Blue Ridge The montane-upland physiographic province between the Piedmont and the Valley and Ridge provinces (Map 7).

Body Concerning fishes, the portion between the head and caudal fin. Same as trunk.

Boulder A substrate category; large rocks, 305 mm (12 inches) and larger; nearly synonymous with boulder on the Wentworth Scale—rocks 256 mm (10 inches) and larger.

B.P. (Years) before present, in recent geological time.

Branchial groove The horizontal groove in which a gill opening occurs, in larval lampreys.

Branchial incubation Incubation of fertilized eggs in the branchial (gill) cavity.

Branchiostegal membrane The paired membrane containing branchiostegal rays; located on the posteroventrolateral surface of the head and con​fluent with the opercular membrane; together the branchiostegal membranes close the lower openings of the gill cavity.

Branchiostegal rays The splintlike bones support​ing the branchiostegal membrane.

Breast The ventral body surface between isthmus, branchiostegal-opercular membranes, and bases of pectoral fins (pelvic fin bases if these are lo​cated anteriorly).

Breeding tubercle    See tubercle.
Buccal cavity   The mouth or oral cavity.

°C    Degrees Celsius (centigrade).

Caecum (plural, caeca) A pouchlike or fingerlike diversion of digestive tract.

Calcareous Containing much calcium. See dolomite and limestone.
Canine    A large conical tooth.

Carbonate rock Rock composed substantially of car​bonate—C03. See dolomite and limestone.
Catadromous A division of diadromous referring to species that migrate to spawn in salt water after spending most of their life in fresh water. Oppo​site of anadromous.
Caudal fin   The tail fin.

Caudal peduncle The part of the body between the posterior insertion of the anal fin and the poste​rior bony end of the caudal fin base.

Caudal spot An area of dark pigment, usually with sharply defined edges, on the caudal fin base or caudal fin; variably shaped.

Cenozoic era Geologic time from the present to about 66 million years ago; divided into the Qua-


ternary period (with its epochs) and one or more other periods (with epochs).

Cephalic lateralis The system of canals on head; at intervals the canals have pores that open to ex​terior; canals contain sensory organs (neuromasts) that detect displacement of water; sonarlike divi​sion of nervous system.

Character An anatomical, physiological, behavioral, or other aspect of species and higher taxa that generally is inferred to have a genetic basis.

Character state One of the different expressions (traits, characteristics) of a character in species and higher taxa; each character has two or more states (one of which may be absence). In a broader sense, each state of a character is con​sidered to be a separate character. See outgroup and polarity.
Cheek The side of head below and slightly behind eye.

Chin The area between the halves of the lower lip, or in long-jawed species, the anterior part of that area.

Chromatophore A pigment-bearing cell imparting color to tissue.

Chronic    Continuously or intermittently persistent.

Circulus A ridgelike ring on scales, concentric to other circuli; by their spacing they often aid in identifying annuli.

Circumoral teeth Teeth surrounding the throat opening in lampreys; excludes supraoral and in​traoral plates or laminae.

Circumpolar The distribution pattern in which an organism is widely distributed on all continents or oceans roughly above 60° latitude.

Cirrus A small, branched, featherlike structure; usually elevated from skin.

Clade A branch of an evolutionary lineage or a di​vision of a cladogram. See cladogram and natural taxon.
Cladistics    See phylogenetics.
Cladogram A diagram containing taxa whose pat​tern of branching indicates phylogenetic interre​lationships of the taxa. See clade and dendrogram.
Clay A substrate category; minute particles smaller than silt; may be compacted and termed hard-pan.

Cleithrum The largest bone of the pectoral girdle; located just posterior to opercular opening.

Cline Gradual geographic variation of one or more characters in a major part of the range of a spe​cies.

cm    Centimeter.

Coastal Plain The low-lying easternmost physio​graphic province of Virginia (Map 7).
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Cold water The category for bodies of water that generally do not exceed 20°C in summer; also those species best adapted to or typically occur​ring in such waters. See cool water and warm water.
Complementary distribution The distribution pat​tern whereby two taxa occupy adjacent geo​graphic areas, the ranges having slight or no overlap.

Compressed Flattened laterally (e.g., the body in many sunfishes).

Congeneric    Being members of the same genus.

Conspecific    Being members of the same species.

Contact organ A tiny, often spinelike dermal out​growth on scales, fin rays, or body, often in substantial numbers; analogous in some respects to tubercles and unculi.
Continental Plate The thick crust underlying a con​tinent.

Continental Shelf A plateaulike division of the ocean bottom between the coast and the upper edge of the Continental Slope.

Cool water The category for bodies of water that generally are 20-24°C in summer; also those spe​cies best adapted to or typically occurring in such waters. See cold water and warm water.
Cranium    The portion of skull enclosing brain.

Creek A small stream; when stream-size categoriza​tion of species is considered, creek denotes wa​terways of 10 m or less in width. See river and stream.
Crepuscular    Active at dawn or dusk.

Cretaceous period The last period of the Mesozoic era, about 66-144 million years ago.

Cryptic introduction An apparently undocumented introduction of a species to a drainage in which it is not believed to be native.

Cryptic species Species that are very difficult to dis​tinguish from each other; also termed siblings.

Ctenii (singular, ctenium) Minute spines on ctenoid scale.

Ctenoid scale A scale with minute spines (ctenii) on posterior surface.

Cuckoldry An alternative reproductive strategy in some nest-building species in which fertilizations are "stolen" from a sexually dichromatic nest-guarding "parental" male by cuckolder nonnest​ing males. "Sneakers" are precocial males that dart from hiding while the parental pair is spawning. "Satellites" are males that deceptively mimic females and pair simultaneously with true females and parental males (Gross 1984).

Cumberlandian Pertains to fauna characteristic of, and sometimes unique to, the lower Ohio River


basin, particularly the Cumberland and Tennes​see drainages.

Cusp A projection on crown of a tooth, or (in lam​preys) a pointed division of a tooth.

Cycloid scale A scale lacking ctenii and an ename-loid surface.

Declivous    Distinctly downsloping, declining.

Deme A subpopulation of a species that differs, usually slightly, from another of the species in morphology or life history; usually less distinct than subspecies and not given formal taxonomic status. See race and stock.
Dendrogram A diagram portraying taxa whose pat​tern of branching indicates evolutionary or phe-netic interrelationships; if based on phylogenetic principles, the dendrogram is a cladogram.
Depauperate In biogeography, a fauna having rela​tively few species compared with nearby faunas.

Depressed Flattened dorsoventrally (e.g., the flat​tened head of many catfishes).

Derived    See advanced.
Di- (prefix)    Two.

Diadromous Migrating between fresh water and the sea in order to spawn. See anadromous and catadromous.
Diagnosis A list of primary traits that best distin​guish a taxon from similar taxa; diagnoses are briefer than descriptions.

Dichromatism   See sexual dichromatism.
Differentiation Becoming different in anatomy, color, physiology, or behavior. Ontogenetically, changes that occur embryonically and postem-bryonically within an organism. Evolutionarily, changes that occurred in a lineage of organisms. See evolution, divergence, ontogenetic, and specia-tion.
Dimorphism    See sexual dimorphism.
Disjunct    Widely separated. See localized.
Dispersal The movement of individuals or popula​tions beyond the species range into areas for​merly uninhabited by that species.

Distad Away from point of attachment, toward outer edge. Opposite of proximad.
Distal    At or near outer edge or margin.

Divergence The evolutionary process of branching of lineages. See evolution, differentiation, and spe-ciation.
Diverse Regarding generic or higher taxa or geo​graphically defined biotas, those having a sub​stantial number of members or a wide range of anatomical or life history traits. See species rich​ness and speciose. In reference to biotic communi-
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ties, the distribution of numbers of individuals among the taxa present; higher diversities con​note more even representation by each taxon.

Dolomite rock Carbonate rock whose composi​tion approximates the mineral dolomite— CaMg(C03)2. Water draining such strata tend to be alkaline and hard.

Dorsal    Back or upper body.

Dorsal field    See lateral field (of scales).

Dorsal fin The median fin(s) on back, supported by spines and rays or rays only; may be partly or entirely divided into an anterior spine-supported fin (the first or spinous dorsal) and posterior soft-ray supported fin (the second, rayed, or soft dorsal). Spinous portion may be termed Dv the soft part D2.

Dorsum    The back (upper) surface.

Drainage A group of interconnected streams whose main channel enters an ocean, estuary, or the main stem of a basin. See basin and system.
Drainage occurrence status The original distribu​tional status (native or introduced) of species in a drainage.

Drawdown zone In a reservoir, the shore zone be​tween full pool and normal lower pool levels.

Drowned river A former lowland freshwater river; that is, an extended river, that has been inundated by a rise in sea level and is now distinctly estu-arine or covered by ocean. See transgression.
Earflap    See opercular flap.
Ecotone    The boundary area between two habitats.

Edentulous   Lacking teeth.

e.g.    For example.

Elaborate Unusually or highly developed, often specialized; for example, very large breeding tu​bercles or a particularly showy color pattern. See reduced, rudimentary, and vestigial.
Electroshocker A device consisting of a gasoline-powered generator or an amplified battery circuit used to generate electricity for collecting fish. Current is applied with anode and cathode probes, creating an electrical field which stuns fish.

Elongate A shape of a fish or part of a fish; much longer than wide, particularly compared to the typical form in the group considered.

Emarginate A fin margin with a slight middistal concavity (e.g., caudal fin of most bullheads).

Embedded scales Scales inobvious owing to deep embedment in or full covering by skin.


Endangered A protective status category for taxa threatened with extinction. See threatened and special concern.
Endemic Native and restricted to a given area. Un​less otherwise defined, taxa that are native to only one drainage.

Entire    Margin smooth or straight.

Eocene epoch The epoch of the Cenozoic era, 36-58 million years ago, between the Paleocene and Oligocene epochs.

Epi- (prefix)    Upon, above.

Epigean Surface dwelling, as opposed to subterra​nean.

Epilimnion The upper level of a lake when the lake is stratified into thermally distinct layers. See hypolimnion.
Epipelagic The upper level of water column away from shore.

Escarpment A steep face that abruptly terminates highlands; for example, the eastern front of the Blue Ridge.

Estuary A partly enclosed body of water that is en​tirely coastal or reaches inland, that has free con​nection to an open sea, and within which sea water is measurably diluted by fresh water.

Eu- (prefix)    Truly, very.

Eury- (prefix)    Widely.

Euryhaline    Tolerance of a wide range of salinity.

Eurythermal Tolerance of a wide range of tempera​ture.

Eustasy Worldwide simultaneous change in sea level. See regression and transgression.
Eutrophic A body of water having a high rate of biological production. Opposite of oligotrophic.
Evolution In broadest sense, observable or inferable change. Biological (organic) evolution concerns hereditary changes (mutation and natural selec​tion) that occurs between generations of or​ganisms, including very slight changes within a single lineage and those which constitute diver​gence (diversification) of taxa. See divergence, diversification, and speciation.
Evolutionary species    See species.
Evolutionary tree    See cladogram and dendrogram.
Exclusively shared taxon The occurrence of a spe​cies or subspecies in only two drainages.

Exotic Not native, introduced from another coun​try.

Expatriation Wandering or directed movement away from a place normally inhabited. Opposite of repatriation.
Extant    Still living or present. Opposite of extinct.
Extended river The lower reach of a coastal river (and tributaries) that has been lengthened sea-
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ward by lowering of sea level; often has prefix "Greater" or "Ancestral" (e.g., the Greater Roanoke River). See regression.
Extinct    A taxon no longer living.

Extirpated Refers to a nonextant population of an extant taxon.

Extralimital Refers to an area outside of that con​sidered. For example, the lowermost portion of the Roanoke drainage (in North Carolina) is ex​tralimital to Virginia; its species that do not occur in the Virginia portion are extralimital to Vir​ginia.

°F   Degrees Fahrenheit.

Falcate Refers to fins with a markedly concave or sickle-shaped distal margin.

Fall Line The eastern edge of the Fall Zone (or Pied​mont Province); forms the inland boundary of the Coastal Plain (Map 7).

Fall Zone The relatively narrow belt between the Coastal Plain and Piedmont provinces.

Family A taxonomic category between order and genus levels; the suffix of animal families is -idae.

Fault In a rock mass, a fracture or fracture zone along which displacement has occurred.

Fauna The animal species that occupy a given area. See biota.
Fecundity The reproductive potential of a female in a year; generally based on number of mature ova (eggs) produced.

Fide    According to; used in certain citations.

Filament    A threadlike structure.

Fimbriate Fringed with numerous small processes or extensions.

First dorsal fin    See dorsal fin.
FL    Fork length.

Flora The plant species that occupy a given area. See biota.
Fluvial    Flowing as in streams, or of streams.

Focus The first-developed area of a scale; usually defined by the innermost circulus of a scale; usu​ally centrally or nearly centrally located.

Fork length (FL) The distance from the anterior-most point on a fish to the anteriormost point of the notch or indentation of the tail.

Forked In caudal fin shape, a fin moderately or deeply divided into two lobes; same as furcate. Also applied to branching of fin rays.

Form An informal taxonomic category generally ap​plied to a species, subspecies, race, or some other geographical variant. The term often indi​cates uncertain taxonomic status. Sometimes termed a morph.

Frenum A bridge of skin-covered tissue binding snout to medial portion of upper lip, making protraction of jaw limited or impossible.

Fulcral scales Long thick scales along leading ray of certain fins of some primitive fishes (e.g., gars).

Furcate    Forked.

g    Gram.

Ganoid scale A bony interlocking scale found in gars; often rhomboid or diamond-shaped; sur​faced with enamel-like substance termed ga-noine.

Gape Mouth width, distance between corners of mouth or lips.

Gas bladder A thin-walled, saclike, gas-containing organ located dorsally in abdominal cavity of most fishes; used in buoyancy regulation, sound reception, or sound production. Often termed air or swim bladder.

Genealogy The graphic representation (phyloge-netic tree) of the evolutionary descent of one or more taxa from an ancestor. See phylogenetics.
Generally distributed Refers to occurrence of a spe​cies at most or all sites having suitable habitat within a given, usually large area.

Genital papilla A fleshy protuberance bearing the external genital opening; often tubular, extend​ing from body. See urogenital papilla.
Genome The full set of genes (hereditary units) and their alleles in a population or species.

Genus A taxonomic category between family and species levels.

Geomorphology    See physiography.
Gill A vascularized respiratory (gas exchange) or​gan located along the posterior edge of a gill arch.

Gill arch Bony sickle-shaped or angled structures supporting gills in pharyngeal cavity.

Gill filaments    Elongate subdivisions of a gill.

Gill net A net with mesh large enough to allow passage of the head of a fish, but too small to allow passage of the body.

Gill rakers Projections along the anterior edge of gill arches.

Gonopodium Modified elongate anterior anal fin rays in male poeciliid (livebearing) fishes which aid in transmission of sperm to female; also termed an intromittent organ.
Gravel A substrate category; pebbles and small stones, 3-76 mm (0.125-3 inches); essentially comprises pebble and gravel on the Wentworth Scale. Pea gravel is small gravel, usually 3-20 mm.
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Gravid A reproductive state of females in which many of the oocytes (developing eggs) present in the ovary are nearly or fully mature (ripe), and the fish is about to spawn or has begun spawn​ing. Gravid females usually appear swollen, ro​tund ventrally.

Greater river   See extended river and regression.
Ground color Basic background color or shade. Sometimes termed base color.
Ground water Water under the surface of land and well below the substrate of a body of water.

Gular area    The underside of head just behind chin.

Gular plate The bony plate or splint on underside of head of some primitive fishes.

Gustatory    Relating to sense of taste.

Haline    Salty or regarding salt content.

Hardpan    See clay.
Hard water Water with substantial concentrations of dissolved salts of calcium, magnesium, or both; generally found in areas of carbonate rocks such as limestone and dolomite.

Head The anterior portion of a fish including the operculum.

Hemicercal    See abbreviate heterocercal.
Herpetofauna The amphibian and reptile species of a given area.

Herptile    A species of amphibian or reptile.

Heterocercal A primitive caudal fin type in which the vertebral column is upturned and extends well into upper lobe of caudal fin. See abbreviate heterocercal and homocercal.
Highlands Higher mountains; specifically the High​lands subprovince of the Blue Ridge Province in Virginia and south.

Holarctic The combination of the Nearctic and Pale-arctic, temperate and higher-latitude, biogeo-graphic realms in the Northern Hemisphere. Holarctic species occur around much of the Northern Hemisphere.

Holocene The current, Recent epoch—the last 10,000 years B.P., following the Pleistocene ep​och (first epoch of the Quaternary period).

Homocercal A caudal fin type in which the verte​bral column is not distinctly upturned into upper lobe of caudal fin. See abbreviate heterocercal and heterocercal.
Homonyms Identical names for different taxa of the same higher taxon; for example, with proposed generic merger of Hybopsis into Notropis, two spe​cies each formerly or presently named rubrifrons

would be in Notropis. The first described species would retain the name rubrifrons; the other would take a resurrected or newly penned name.

Hours 24-hour clock time when preceded by a four-digit number (e.g., 1500 hours is 3:00 P.M.).

Humeral area The shoulder (scapular) area, laterally just behind head.

Hybrid The progeny of crossmating between spe​cies. See intergrade.
Hyper- (prefix)    Highly.

Hypertrophy    Highly or overly developed.

Hypo- (prefix)    Below, under.

Hypolimnion The lower level of a lake when the lake is stratified into thermally distinct layers. See epilimnion.
Hypsi- (prefix)    High.

Hypsithermal interval A postglacial period having climate warmer than at present.

Hypurals Flattened splintlike bones at posterior end of vertebral column; they form caudal fin base (hypural plate) which supports caudal fin rays.

Ichthyocide    A fish poison; used to collect fish.

Ichthyofauna    The fish species of a given area.

ICZN The International Commission of Zoological Nomenclature; publishes a code of nomencla-tural rules and resolves disputes of names of family and lower taxa.

i.e.    That is.

IGFA The International Gamefish Association, which keeps weight records of fishes.

Igneous rock Rock formed by solidification of hot mobile material termed magma. See metamorphic and sedimentary rocks.
Illinoian glaciation The next to last Pleistocene gla-ciation, ending about 125,000 years B.P.; fol​lowed by the Sangamonian interglacial and Wis-consinan glaciation.

Imbricate Overlapping, as in roof shingles; refers to pattern of scale positioning.

Immaculate Lacking pigmentation, stippling, or spotting.

Impoundment A lentic body of water created by a dam.

Indigenous    Native to a given area.

Inferior mouth Mouth positioned distinctly on un​derside of head; mouth opens distinctly below horizontal body axis.

Infra- (prefix) Below; among taxonomic categories, the level just below the next highest level (e.g., an infraorder is below a suborder).
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Infraorbital canal The pored canal passing just be​low eye; part of cephalic lateralis system.

Infraspecific Below the species level (e.g., subspe​cies). See intraspecific.
In litt. In letter; used to cite unpublished informa​tion transmitted to us in written or graphic form, often in a manuscript to be submitted or under review for publication.

In press Used to cite information from a manuscript that has been accepted for publication.

Insertion Regarding a fin, the anterior or posterior point of its attachment to the body. See origin and base of fin.
Insular   Isolated geographically.

Inter- (prefix)    Between.

Intergrade The progeny of interbreeding of two or more subspecies of the same species. See hybrid.
Intermittent Discontinuous, e.g, headwater stream reaches whose bed surface is dry during part of year.

Internasal The area of the snout between nasal openings. Same as internarial.

Interradial membranes Membranes between rays in fins.

Interspinous membranes Membranes between spines in fins.

Intersticine Living in small spaces or cavities (inter​stices) including those between and under stones.

Intra- (prefix)    Within.

Intraspecific Within, below the species level; for ex​ample, intraspecific taxon (subspecies) or in​traspecific variation.

Introduced Non-native distributional status. See alien, exotic, and transplant.
Intromittent organ A male structure which func​tions to place sperm within the female. See go-nopodium.
Invertivore    Feeding on invertebrates.

IO   Infraorbital canal.
Iso- (prefix)    Equal, same.

Isobath A real or imaginary line connecting points of equal depth.

Isotherm A real or imaginary line connecting points of equal temperature.

Isthmus The posterior portion of underside of head; just anterior to breast.

Jurassic basin    Analogous to a Triassic basin, but

formed in the Jurassic period. 
Jurassic period    The middle period of the Mesozoic
era, about 144-208 million years ago.


K-selection An ecological model describing the gen​eral relationship among reproductive potential, parental investment, longevity, and body size. Species which are K-selected tend to have a low reproductive rate, exhibit parental care, and are long-lived and medium-sized or large (for their group). See r-selection.
Keratin A structural protein forming certain firm or hard (horny) parts (e.g., breeding tubercles).
kg    Kilogram.

km    Kilometer.

Labile    Propensity to undergo change.

Lachrymal The first and usually largest suborbital bone; under skin on side of snout (below naris and anterior to cheek); often spelled lacrimal.

Lachrymal groove A small groove on lower side of snout, caused by folding of skin under edge of lachrymal bone just above upper lip.

Lacustrine    Refers to lakes and aspects of lakes.

Larva A developmental stage between hatching and the juvenile (or as herein, the young) stage.

Laterad   Toward the side.

Lateral    The side; between dorsal and ventral.

Lateral field The areas of a scale between the ante​rior and posterior fields; "lateral" fields actually are the dorsal and ventral fields; they are dorso-ventrally aligned when the scale is oriented as on the body. See Figure 6 caption.

Lateral line The pored sensory canal along side of body; sometimes incomplete (not reaching tail), interrupted, or absent; connected to cephalic lat​eralis system.

Lateral radii    See lateral field and radii.
LC Lateral canal; the horizontal portion of the ce​phalic lateralis system behind the eye.

Lentic Refers to standing waters (e.g., ponds or lakes).

Limestone rock Carbonate sedimentary rock com​posed chiefly of calcium carbonate—CaC03. Wa​ter draining such strata tend to be alkaline and hard.

Limnology   The study of fresh waters.

Lingual lamina A horny ridge, usually bearing minute teeth, on "tongue" of lampreys; located in throat. The single, but sometimes bilobed transverse lingual lamina is posterior to the two longitudinal lingual laminae.

Lithophilic    Associated with stony substrate.

Littoral    Shore area.

Lobate    Lobed.

Glossary       1043

Lobulate    Bearing small lobes.

Localized Refers to a population occupying a small geographic area which is distinctly separated from other populations of the species. See dis​junct.
Longitudinal zonation The distribution pattern in streams formed by the occupation by species of particular reaches; sometimes termed linear zo​nation or linear distribution.

Lot A sample or series of one or more specimens of a single species collected at one site and time. In museums, each lot is contained in a separate jar and assigned a catalog or field number or other identifier.

Lotic    Refers to flowing waters (e.g., creeks).

Lowland Slightly rolling or virtually flat terrain; as a stream type, characterized by low gradient with runs constituting 10% or less of the length and riffles being very rare or absent. See montane and upland.
Lumen    An internal space, cavity.

Lunula The visible, exposed posterior part of a scale when in its natural position.

m   Meter.

Macro- (prefix)    Large.

Mandible    Lower jaw.

Mandibular pores The series of canal openings on ventral surface of mandible; part of preopercular-mandibular canal of cephalic lateralis system.

Marbled A color pattern; a largely dark area with one or more narrow pale streaks.

Maturation Becoming an adult, sexually mature, ca​pable of reproducing.

Mean   The arithmetic mean or average.

Medial    Middle or midline.

Melanin A dark pigment which produces shades of gray to black depending on its concentration.

Melanistic    Quite dark or black.

Melanophore A color cell bearing melanin; also termed melanocyte.

Mental barbels    Chin barbels.

Meso- (prefix)    Middle.

Mesohaline zone The section of an estuary where salinity is 5-18%o.

Mesozoic era Geologic time of about 66-245 million years ago; comprises the Triassic (earliest), Juras​sic, and Cretaceous periods.

Metamorphic rock Rock formed in the solid state in response to pronounced changes of temperature, pressure, and chemical environment, generally


taking place below the level of weathering and cementation. See igneous and sedimentary rocks.
Metamorphosis The period in which an organism exhibits major change from one form or stage to another, often in preparation for life in a new habitat. Examples include passage from the lar​val to the juvenile (young) stage in bony fishes, and the transformation of larval lampreys (am-mocoetes) to the next stage.

mg    Milligram.

Microphagous Feeding on small organisms (e.g., plankton).

Migration A directed movement, often cyclic, for the purpose of breeding, feeding, salinity rela​tions, or other factors. See diadromous.
Milt Gametes and associated fluid released from ripe male; often whitish.

Miocene epoch The epoch of the Cenozoic era, 5-24 million years ago, between the Oligocene and Pliocene epochs.

mm    Millimeter.

Mode The value which occurs in the highest fre​quency.

Molariform Molarlike; relatively large teeth with flattened or broadly rounded crowns.

Mono- (prefix)    One.

Monogamy A mating system in which a male and a female mate only with each other.

Monogeneric A suprageneric taxon having one ge​nus.

Monophyletic group See natural taxon, paraphyletic group, and polyphyletic group.
Monospecific A supraspecific taxon having one species.

Monotypic A taxon having one member; for exam​ple, a genus having one species, or a species lacking subspecies.

Montane High-relief mountainous terrain; as a stream type, characterized by high gradient, rif​fles composing 50% or more of the length and pools frequently being runlike. See lowland and upland.
Morph   See form.
Mottled A pigmentary pattern in which small dark areas are interspersed, usually irregularly, with small pale areas.

m.s.l.    Mean sea level.

Myomeres Dorsoventrally or obliquely oriented, of​ten angled, bundles of muscle arranged in a se​ries along side of body.

Myoseptum    The juncture between myomeres.
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Naked Lacking scales; applied to a specific area or whole specimen.

Nape The dorsal area between posterior end of head (occiput) and dorsal fin.

Nares    Nostril openings; naris.

Natal Refers to birth; for example, natal (birthplace) stream of a fish.

Native Indigenous to, naturally occurring in a given area. Opposite of introduced.
Natural taxon A species or group of species that exists as a result of a unique history of evolution​ary descent. A natural taxon composed of two or more species constitutes a clade or monophyletic group. See clade, monophyletic group, paraphyletic group, and polyphyletic group.
Naturalized A self-sustaining population of an in​troduced species.

Nearctic The biogeographic realm encompassing North America, excluding southern Mexico.

Neuromast An exposed or semiexposed receptor of the nervous system sensitive to mechanical stim​uli such as water movements. See cephalic lateralis and lateral line.
Nominal form In name only; a formally named taxon of questionable status.

Nominate subspecies (or nominate form) Name-bearing taxon; the nominate subspecies has the same subspecific and specific epithets—the old​est valid name for the species (e.g., Etheostoma olmstedi olmstedi).
Nonextant No longer existing; applied to speci​mens.

Nonindigenous    Not native to a given area.

Nonprotractile jaw An upper jaw unable to protract (move forward from snout tip) when the mouth is opened. See frenum.
Nuptial Being in reproductive condition; applied, for example, to breeding color and secondary sexual structures such as breeding tubercles. See contact organ, tubercle, and unculi.
Occiput The posterodorsal portion of head, imme​diately anterior to nape.

Ocellus A round spot surrounded by a circular, dif​ferently colored area; often resembling an eye.

Ocular Refers to the eye or the nearby area (e.g., subocular bar).

Ohioan Characteristic of, or unique to, the Ohio River basin.

Oligo- (prefix)    Few.
Oligocene epoch The epoch of the Cenozoic era, 25-36 million years ago, between the Eocene and Miocene epochs.


Oligohaline zone The section of an estuary where salinity is 0.5-5%e.

Oligotrophic A body of water having a low rate of biological production.

Oligotypic    A taxon with few members.

Ontogenetic Refers to development during the em​bryonic and postembryonic stages—the full life span. See differentiation.
Oocyte A cell that can develop into a mature ovum or egg.

Opercle The largest bone of the gill cover (opercu​lum); posterior to preopercle, dorsal to subopercle.
Opercular flap The posterior projection of operculum and its membrane; particularly well developed in many sunfishes, in which it is often termed the earflap.

Opercular membrane The membrane along poste​rior edge of operculum; confluent ventrally with branchiostegal membrane.
Opercular spine A sharp posterior extension of opercle.
Operculum The cover of gill (branchial) chamber; composed of separate bones.

Opportunistic Taking advantage of unused or little-used resources; also applied to species which flourish soon after being introduced by feeding on abundant food.

Oral disk The circular mouth area of lampreys, bearing horny teeth in juvenile and adult (disk often preserved in noncircular form).

Orbit   The eye socket.

Order A taxonomic category between class and family levels; the suffix of many animal orders is -iformes. See also stream order.
Origin Regarding fins, the anterior point of attach​ment (anterior insertion) to the body.

Orogeny The process of forming mountains, partic​ularly by folding and thrusting.

Ossification    The process of becoming bone.

Otolith A small stonelike bone located in the inner ear of fishes. Functions in detection of changes in gravitational forces relative to orientation.

Outcrop Exposed bedrock or strata; used here for broken rough-edged strata forming cover for fishes.

Outgroup One or more species or higher mono​phyletic taxa, other than those under primary consideration, that are examined in a phyloge-netic study to aid in polarization of character states. See polarization.
Oviposit   To deposit an egg during spawning.

Ovoid    Round or nearly round.
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Palatine teeth Small teeth on paired palatine bones in roof of mouth, just posterior or lateral to me​dial vomer (or prevomer) bone.

Palearctic The biogeographic realm encompassing northern Africa, Europe, and northern and cen​tral Asia.

Paleocene epoch The first epoch of the Cenozoic era, 58-66 million years ago, between the Meso-zoic era and the Eocene epoch.

Paleochannel A former river channel; for example, that of an extended river later drowned by an estuary.

Paleozoic era Geologic time of about 245-600 mil​lion years ago.

Panmictic population A population in which all members are equally likely to mate.

Papilla A small rounded fleshy protuberance; knob​like or elongate.

Papillose    Bearing papillae.

Parapatric A distributional relationship or pattern whereby the ranges of two taxa are separate but are in contact, or may overlap very slightly. See allopatric and sympatric.
Paraphyletic group A group that includes a com​mon ancestor and some but not all of its descen​dants. See natural taxon and polyphyletic group.
Parr A juvenile salmonid; often with large dark bars or blotches (parr marks) on side of body.

Patronym A taxon named after and honoring a per​son, generally a noted scientist or the collector but not the author (describer) of the taxon.

Parts per thousand (%c) A chemical concentration; the number of parts of a substance dissolved in 1,000 parts of water. Used to express salinity.

Pectoral fin An anteriormost paired fin (when pel​vic fin has a posterior position), or dorsalmost paired fin (when pelvic fin is near or under head). Fin is soft-rayed, except catfishes have an anterior spine. May be termed Pa.

Pelagic Open water or of open water; for example, species that live above the substrate and away from the shoreline.

Pelvic fin A paired fin on the ventral surface of the body between the pectoral and anal fins or below the pectoral fin; may have one spine and more than one ray or only rays. May be termed P2.

Peppered Stippled with dark pigment (melano-phores).
Periglacial Refers to areas, deposits, or processes that occur near the margin of a glacier. See pro-glacial.
Periphyton Small plantlike organisms, typically al​gae, growing on a substrate. See aufwuchs.

Peritoneum The membrane lining the abdominal cavity.

Personal communication Unpublished information verbally transmitted to us.

pH The expression of relative acid-base (H+:OH~ ions) concentration on a logarithmic scale; water of pH 7.0 is neutral; lesser values are acidic, higher values (pH 14.0 maximum) basic (alka​line). See acidity and alkalinity.
Pharyngeal arch The bony modified last (posterior) gill arch; term applied when this arch bears de​finitive teeth, as in minnows and suckers.

Pharyngeal teeth    Teeth on the pharyngeal arch.

Phenetics A classification method in which the ba​sis for grouping taxa is overall similarity.

Phenotype All observable anatomical, physiologi​cal, and behavioral characteristics of an organ​ism; produced by the genotype and often modi​fied by the environment.

Pheromone A chemical released by an organism to the external environment; functions in the loca​tion, attraction, or stimulation of a mate.

Phyletic    Refers to lineage of descent. See phylogeny.
Phylogenetics A classification method in which the basis for uniting taxa is relative recency of com​mon descent; same as cladistics. See genealogy.
Phylogenetic tree    See cladogram.
Phylogeny The evolutionary history of a group of organisms.

Physiographic province A region of similar struc​ture that has had a unified geomorphic history.

Physiography The study of the origin and evolution of land forms; essentially the same as geomorphol-
°gy-
Piedmont The lowland to (and including) upland physiographic province between the Coastal Plain and the Blue Ridge (Map 7).

Plate    See Continental Plate.
Pleistocene epoch The earlier of the two epochs of the Quaternary period (last major division of the Cenozoic era); 10,000 years B.P. to 1.6 million years ago; glacial-interglacial cycles a dominant feature.

Plesiomorphic    See primitive.
Plicate Having parallel ridges and grooves, appear​ing pleated or folded, as on lips of certain suck​ers.

Pliocene epoch The epoch of the Cenozoic era span​ning 1.6-5 million years ago, between the Mio​cene and Pleistocene epochs.

PM (POM)    Preopercular-mandibular canal.
Polarity Refers to the genealogical position (ad​vanced or primitive) of a character state of a taxo-nomic character. See outgroup.
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Polarization The process of determining which states of a character are advanced and which are primitive. See outgroup.
Poly- (prefix)    Several or many.

Polyandry A mating system in which the male mates with more than one female.

Polygamy Mating in which both sexes mate with more than one other individual.

Polygyny A mating system in which the female mates with more than one male.

Polyhaline zone The section of an estuary where salinity is 18-30%e.

Polymorphic Refers to species having two or more distinct variants in the same population and sex (e.g., color phases); such variants are not recog​nized taxonomically. Also refers to a character (broad sense) having two or more states. See character and polytypic.
Polyphyletic group A non-natural taxon; a group that excludes its most recent common ancestor. See natural taxon and paraphyletic group.
Polyploid The condition in which the number of chromosomes is an integral multiple (greater than 2) of the haploid number. See triploid and tetraploid.
Polytypic taxon A taxon containing more than one lower taxa or forms. See polymorphic.
POM   SeePM.

Pool A stream habitat type characterized by a smooth undisturbed surface, generally slow cur​rent (0.1-0.3 m/second), and some moderate or deep water for the size of the stream.

Posteriad   Toward the tail.

Posterior The hind or rear portion of a fish or a part of a fish.

Pre- (prefix)    Before, in front of.

Precambrian era Geologic time ending about 600 million years ago, at the start of the Paleozoic era.

Premaxilla Anterior paired bones of upper jaw; usually extending distinctly posterior to form much of the side of the lower jaw in fishes with a protractile jaw.

Preocular bar A horizontal or oblique bar, dash, or stripe on the snout in front of eye; often termed preorbital bar.

Preopercle The bone just anterior to the opercle, forming the posterior boundary of the cheek.
Preopercular-mandibular canal The pored canal coursing along the posterior margin of the pre​opercle to the ventrolateral edge of the mandible, terminating on the chin. Part of the cephalic later​alis system.


Preterminal barbel A barbel attached slightly ante​rior to the posterior end of the upper lip; usually in groove just above upper lip; often termed a subterminal barbel.

Prevomerine teeth Teeth on the prevomer bone, on the roof of the mouth anteromedially.

Primary radii    See radii.
Primitive Regarding a taxonomic character, the character state that evolutionarily originated first; same as ancestral and plesiomorphic. Opposite of advanced.
Principal ray A ray whose tip reaches the primary distal margin of the fin.

Procurrent ray A small splintlike ray at the origin of a median fin; often same as rudimentary ray.

Proglacial Refers to features of glacial origin beyond the limits of the glacier (e.g., meltwater streams). See periglacial.
Promiscuous Mating with more than one individual of the opposite sex.

Protocercal tail A caudal fin type in which the ver​tebral column extends nearly or fully to posterior end of the fish, the tail nonlobed (e.g., in lam​prey).

Protractile (protrusile) jaw An upper jaw (premaxil​la) able to protract from the snout tip when the mouth is opened.

Proximal Toward the point of attachment; same as basal. Opposite of distal.
Psammophilic    Associated with sand substrate.

Pseudobranchium A small patch of vascularized fil​aments appearing like short gill filaments; at​tached to upper inner surface of gill cover.

Pterygiophore A bony fin support in the body, link​ing the base of a fin spine or ray to a spine on a vertebral centrum.

Quaternary period The current period of the Ceno-zoic era, comprising the Pleistocene epoch (du​ration about 1.6 million years ago to 10,000 years B.P.) and Holocene (Recent) epoch.

r-selection An ecological model describing the gen​eral relationship among reproductive potential, parental investment, longevity, and body size. Species which are r-selected tend to have a high potential reproductive rate, exhibit no parental care, and are shortlived and small (for their group). See K-selected.
Race An informal taxonomic category generally re​ferring to a geographic or biologically distinctive subset of a species or subspecies; some races have a distinctive phenotype. See deme and stock.
Radii Lines on scales radiating from the focus to​ward the scale margin. Primary (1°) radii extend nearly or entirely from focus to margin; second​ary (2°) radii are about half the length or less of 1° radii.

Range A geographic area occupied by a taxon. See exotic, introduced, native, and naturalized.
Ray A fin support element that is segmented, bilat​eral (paired), branched or unbranched, and usu​ally flexible; some rays are spinelike (stiff, the halves fused, and pointed).

Recent (upper case) The current geologic epoch (i.e., the last 10,000 years B.P.); same as Holocene.
Recruitment In a biogeographic sense, the recoloni-zation of a place by a species or fauna. See re-fugium. Also, the addition of individuals of a species (usually through reproduction) to a pre​existing population of that species.

Redd A nest made in gravel (particularly by salmo-nids); consisting of a depression that is created and then covered.

Reduced A less-developed condition of a structure; reduced character states often are advanced. See elaborate, rudiment, and vestige.
Refugium Shelter, a place in which a species or fauna has persisted during changed or adverse conditions; for example, southern regions during glacial periods, or tributaries during a period of toxicity in the main river. See recruitment and repatriation.
Regenerated scale A scale that has replaced a lost scale; characterized by irregular circuli and a large focus; not suited for age analysis.

Regression The gradual contraction of a shallow sea resulting in emergence of land and seaward ex​tension of rivers, as when sea level falls or land rises. Opposite of transgression. See eustasy and extended river.
Relict group An ancient lineage, usually with one or few extant members.

Relict population A population limited to a small part of the original species range.

Relict species An extant species of an ancient group or, regarding groups of more recent origin, a species that has no obvious close relative.

Repatriation In a biogeographic sense, the return to a place normally inhabited. Opposite of expatria​tion. See recruitment and refugium.
Rheophilic Associated with moderate or swift cur​rent in streams.

Rhomboid scale    Same as ganoid scale.
Richness    See species richness and speciose.
Riffle A stream habitat type characterized by a bro​ken or choppy surface (white water), moderate
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or swift current (0.5-2.0 m/second), and rela​tively shallow depth (usually 0.5 m or less).

Riparian The shore area or the shore of a body of water (e.g., riparian trees).

Ripe The gonadal state of readiness to spawn; ap​plied to both sexes. Running ripe refers to emis​sion of eggs or milt when slight or no pressure is applied to the abdomen.

Riprap Large rocks, broken concrete, or other struc​ture used to stabilize stream banks.

River A large lotic waterway; when stream-size cat​egorization of species is considered, river refers to running waterways of usually 50 m or greater in width. See big river, creek, and stream.
Riverine Of rivers; generally we use riverine to de​scribe species distributions that are restricted or almost so to medium and larger rivers. See big river.
Rkm (upper case) River kilometer; specifies the dis​tance (measured along midstream) that a point in a stream lies above the mouth of that stream (e.g., Rkm 36.2). These were converted from the RM (river miles) determined from detailed maps or the literature. See rkm.
rkm (lower case) River kilometers; specifies the en​tire stream length or the distance (measured along the midstream) between any two points in a stream, e.g, 15 rkm. Determined and converted as for Rkm; usually rounded to nearest rkm.

Roe Fish eggs, often applied to the entire comple​ment in one or both ovaries, and often to their use as human food.

Rostrum Snout; usually applied to a prominently projecting snout, as in sturgeon and paddlefish.

Rotenone An ichthyocide (fish poison), derived from the root of some species of South American plants of the genus Derris; used to collect fishes.

Rubble A substrate category; stones of small or me​dium size, 76-305 mm (3-12 inches) in greatest dimension; nearly synonymous with cobble of the Wentworth scale—64-256 mm (2.5-10 inch​es). Slab rubble is relatively flat rubble.

Rudimentary Poorly developed or small, often as compared with the analogous or homologous part in a different species or a different ontoge​netic stage. See vestige.
Run A stream habitat type intermediate between pool and riffle; characterized by a smooth, often roiled surface, moderate or swift current (0.3-2.0 m/second), and shallow or moderate depth. Also termed raceway or glide.

Run-of-river impoundment An impoundment hav​ing a high rate of flushing.

Running ripe    See ripe.
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Saddle A wide dark pigmentary mark overlying the dorsum. Saddle-band, used in Cottus, comprises the saddle proper and its ventral extension.

Salinity The salt concentration of water. See parts per thousand.
Sand A substrate category; particles smaller than gravel and larger than silt; fragments of rock 0.0626-2 mm (0.0025-0.08 inches) on the Went-worth Scale.

Sangamonian interglacial The interglacial period about 118,000-125,000 years B.P., between the Illinoian and Wisconsinan glaciations.
Satellite male    See cuckoldry.
Scalation    Same as squamation.
Scale A small or medium-sized, usually flattened structure in the skin. See ctenoid, cycloid, fulcral, ganoid, and rhomboid scales.
Scale pocket The envelope of skin in which the anterior portion of a scale is embedded.

Scapula    A bone of the pectoral girdle.

Scapular area The shoulder (humeral) area, anterior-most lateral area of body proper.

Scute    A large, modified, often thick scale or plate.

Second dorsal fin    See dorsal fin.
Secondary contact The zone where ranges of two taxa abut or overlap, following the differentiation in geographic isolation of the taxa from their common ancestor.

Secondary radii    See radii.
Sedimentary rock Rock formed by accumulation of sediment in water or from air; characteristically layered as beds or strata. See igneous and meta-morphic rocks.
Sedimentation The settling, interbedding, and cov​ering of gravel and larger substrate materials by clay, silt, or sand.

Seine A net in which each side is tied to a pole (braille). It is drawn through water to collect fishes.

Semelparity A reproductive strategy of spawning once in a lifetime.

Series    See lot.
Serrae    Small pointed toothlike structures.

Serrate    Sawtoothlike, bearing a series of serrae.

Sexual dichromatism The difference between the sexes in color pattern, hue, or shade.

Sexual dimorphism The difference between the sexes in anatomy; for example, body size, fin shape, and breeding tubercles. Sexual dichrom​atism sometimes is included in this term.

Sibling species    See cryptic species.
Silt A substrate category; minute particles, smaller than sand and larger than clay, 0.0039-0.0625


mm (0.0002-0.002 inches) on the Wentworth scale.

Sink A funnel-shaped depression in the land sur​face communicating with an underground pas​sage formed by solution; usually occurs in lime​stone areas and commonly termed a sinkhole.

Sister group A species or higher monophyletic taxon that is thought to be the closest genealog​ical relative of a given taxon, exclusive of the ancestral species of both taxa.

SL    Standard length.

S.L.    Sensu lato (i.e., in a broad sense).

Slope A major region extending from its headwater drainage divide to the sea (e.g., the Atlantic slope).

Sneaker    See cuckoldry.
Snout The anterior part of the head, anterior to eyes and above mouth.

SO Supraorbital canal; the canal of the cephalic lat​eralis system passing above the eye.

Soft dorsal fin    See dorsal fin.
Soft water Water with a low concentration of dis​solved calcium and magnesium salts; tends to be acidic or circumneutral.

sp.    Species; spp. refers to more than one species.

Spate A heavy rainstorm; a rush or excessive quan​tity.

Special concern A protective-status category for taxa of such low abundance or sharp localization that, with substantial further decline, they would be threatened. See endangered and threatened.
Specialized Narrowly adapted; for example, having trophic adaptations that allow feeding on only one type of food.

Speciation The evolutionary process of species for​mation, involving divergence from an ancestor. See differentiation, divergence, and evolution.
Species A lineage that is independent of other lin​eages in that it may evolve separately, according to the evolutionary species concept. Failure to in​terbreed substantially or at all with any other lineage is the primary criterion for recognition of biological species.
Species richness The number of species in a given area or habitat. See diversity and speciose.
Speciose Having a substantial number of species, e.g, a speciose fauna or genus; the terms rich and diverse often are used in this sense.

Spent Referring to adults that recently completed spawning.

Spine A fin-support element that is median (un​paired), unsegmented, unbranched, and usually stiff and sharply pointed; soft spines are common in some groups.
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Spinous dorsal fin    See dorsal fin.
Spinulose    Bearing tiny spines.

Spiral valve A spiraled fold of the inner wall of the intestine, functioning to increase the surface area.

spm.    Specimen.

Squamation    The state or an aspect of being scaled.

S.S.    Sensu stricto (i.e., in a strict sense).

ST Supratemporal canal; the canal of the cephalic lateralis system aligned transversely on the pos-terodorsal portion of the head.

Stadia Stages; for example, stadia of a glacial pe​riod.

Standard length (SL) The distance from the anteri-ormost point on a fish to the posterior end of the bony caudal fin base (hypural plate).
Stellate Star-shaped; that is, having radiating nar​row extensions.

Steno- (prefix)    Narrow.

Stenohaline Tolerance of or preference for a narrow range of salinity.

Stenothermal Tolerance of or preference for a nar​row range of temperature.

Stippled    Sparsely pigmented with melanophores.
Stitched A pigmentary pattern in which lateral line pores are bordered above and below by a dot or dash of dark pigment, resembling a series of stitches.

Stock To add individuals of a native or nonnative species to a place. Also, a distinctive, informally named subdivision of a species differing from others of that species usually in one or all of growth, foraging area, and spawning area. See deme and race.
Streaked A pigmentary pattern in fin membranes consisting of dark, sometimes chromatic streaks. Streaks also are linear, short or moderate marks elsewhere on a fish.

Stream A lotic waterway; often applied for stream-size categorization of species to running water​ways of 10-50 m in width. See creek and river.
Stream capture An erosive process by which a stream (the captor or pirate) contacts and takes water from a stream (the captive) on the opposite side of their divide; biota may be exchanged dur​ing the period of contact of surface waters and, less often, groundwaters. Same as stream piracy. Theater of capture is a place where stream capture has occurred. See barbed tributary.
Stream order A numerical classification of streams based on their branching pattern. Order 1 streams are the smallest; they lack a tributary; order increases by one when two tributaries of the same order unite. In Virginia, streams of


orders 5 and 6 typically are major streams or small rivers.

Stream piracy    See stream capture.
Stripe A pigmentary streak that is horizontal, long, narrow or wide, and continuous or almost so.

Sub- (prefix)    Below, under.

Subadult A juvenile of approximately the size of small adults, often used when maturity (adult​hood) is uncertain.

Subgenus A formally named subdivision of a genus that is higher than the species level.

Subocular bar A vertical or slightly oblique dark bar beneath the eye; often termed a suborbital bar.

Subopercle   See opercle.
subsp. Subspecies; subspp. refers to more than one subspecies.

Subspecies A subdivision of a species, usually for​mally named.

Substrate    Bottom or bottom materials.

Subterminal barbel    See preterminal barbel.
Subterminal mouth Mouth position in which the anterior end of the mouth (when closed) is just below the tip of the snout; mouth tends to open downward.

Superior mouth Mouth position in which the ante​rior end of the mouth (when closed) is distinctly above the tip of the snout; mouth opens dis​tinctly above the horizontal body axis.

Supra- (prefix)    Above.

Supraoral teeth Teeth, usually 2 or 3 cusps (points), whose bases are united and which occur at an​terior margin of throat opening in lampreys.

Supraterminal mouth Mouth position in which the anterior end of the mouth (when closed) is slightly above the tip of the snout; mouth tends to open upward.

Swim bladder    See gas bladder.
Sympatric A distributional relationship or pattern whereby the ranges occupied by two taxa over​lap considerably. See allopatric and parapatric.
Synonyms Two names applying to the same taxon, as happens, for example, when two species are synonymized (found to be conspecific); generally the first described name is selected unless deemed to be invalid.

Syntopic A distributional relationship or pattern whereby two species commonly occur together. See allotopic.
System In the hydrographic sense, a division of a drainage. See drainage and basin.
Systematics A broad field of study of organismic diversity as that diversity is relevant to some specified kind of relationship thought to exist among populations, species, or higher taxa. Em-
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braces diverse disciplines of biological science. Systematics is singular.

Tactile   Relating to the sense of touch.

Taxon (plural, taxa) A group of organisms that is given a proper name (e.g., a species or family); or, a group that could be given a proper name but is not named as a matter of convention. See natural taxon.
Taxonomy The theory and practice of describing the diversity of organisms and ordering this di​versity into a classification or other system of conveying relationships.

Tectonic Refers to rock structure and external forms resulting from deformation of the Earth's crust.

Terminal mouth Mouth position in which the ante​rior end of the mouth is even with the tip of the snout; mouth tends to open directly forward.

Tessellated A color pattern of fins created by small, darkly pigmented areas alternating with small, slightly pigmented or unpigmented areas.

Tetraploid The condition of having twice the nor​mal diploid number of chromosomes, that is, four times (4N) the haploid number; for example, a species with 96 chromosomes whereas related species have 48.

Theater of capture   See stream capture.
Thoracic    Refers to breast area.

Threatened A protective status category for taxa at such level of risk that they could easily become endangered. See endangered and special concern.
TL   Total length.

Total length (TL) The distance from the anterior-most point on a fish to the posteriormost point of the caudal fin.

Track   See biogeographic track.
Transform    See metamorphosis regarding lampreys.

Transgression The gradual expansion of a shallow sea resulting in progressive submergence of land and rivers, as when sea level rises or land sub​sides. Opposite of regression. See eustasy and drowned river.
Transplanted In reference to species, those intro​duced within their native continent to a geo​graphic entity where they are not native.

Triassic basin An area composed largely of rocks formed from sediments that had been deposited in a large depression that developed in the Tri​assic period.

Triassic period The first period of the Mesozoic era, about 208-245 million years ago.

Tricuspid A tooth with three points (cusps) on its upper surface.


Triploid The condition of having 1.5 times the nor​mal diploid number of chromosomes; that is, a diploid set and an extra haploid set (3N).

Troglobite   An obligate cave dweller.

Troglophile A nonobligate, occasional or frequent cave occupant.

Trophic Refers to nourishment; for example, the productivity of a body of water, or aspects of feeding and digestion in species.

Truncate Squared-off; for example, the distal mar​gin of a truncate tail.

Tubercle A small protuberance. Nuptial or breed​ing tubercles are tiny to medium-sized, usually pointed, keratinized (horny) or nonkeratinized; occur on head, body, or fins, often in large num​bers, often in males only, and generally only during breeding period; used in territorial ag​gression, for sexual stimuli, or to help the sexes to maintain contact while spawning. See contact organ and unculi.
Tuberculate ridge Ridge of keratinized tissue in nuptial males of some cyprinids and percids.

Turbid Water clouded by suspended inorganic par​ticles, usually clay and silt.

TVA   Tennessee Valley Authority.

Ubiquitous Refers to species that are widely distrib​uted and generally common or abundant in a given area.

Unculi Minute horny projections derived from sin​gle skin-surface cells; generally developed in patches and includes nuptial pad of some min​nows; possible functions include mechanical pro​tection of skin, rasping, adhesion, and hydrody-namic effects.

Uni- (prefix)    One.

Unicuspid A tooth with a single point (cusp) on its upper surface.

Upland Moderately rolling, hilly, or low-montane terrain, or widened valleys of higher mountains; as a stream type, characterized by moderate gra​dient, runs and riffles constituting 10-50% of the length. See lowland and montane.
Urogenital papilla A fleshy protuberance bearing a common opening of urinary and reproductive tracts; often tubular, extending from body. Often termed genital papilla.
USFC U.S. Fish Commission, now part of U.S. Fish and Wildlife Service.

USFWS    U.S. Fish and Wildlife Service.

Vagile   The propensity to move about.
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Valley and Ridge The physiographic province situ​ated just west of the Blue Ridge Province and characterized by long parallel mountain ridges, many U-shaped or wide valleys, and a trellis drainage pattern (Map 7).

Variegated An irregular pattern of small, dark and pale markings, many dark marks interconnected.

VDGIF Virginia Department of Game and Inland Fisheries.

Vent   General term for the anus.

Venter   Underside.

Ventral   Bottom or underside of an organism.

Ventral field   See lateral field (of scales).

VEPCO Virginia Electric Power Company, recently changed to Virginia Power Company.

Vermiculate A color pattern consisting of wormlike marks.

Vestige A remnant, for example, of a structure that was better developed in an earlier ontogenetic stage or in an ancestor. See elaborate, reduced, and rudiment.
VFC Virginia Fish Commission, now part of the Virginia Department of Game and Inland Fisher​ies.

Vicariance    biogeography   A    new    subdiscipline whose first-order explanation of disjunct distri​bution of sister groups is that the range of a widespread  ancestral   species  has  been  frag​mented, as opposed to the distribution having developed by dispersal of the ancestor from a center of origin. Biogeographic tracks and tenets of phylogenetics are stressed. 
Villus   A small, narrow, fleshy growth. 
VIMS   Virginia Institute of Marine Science. 
Vomerine teeth    Teeth on the vomer or prevomer bone, centered on the roof of the mouth antero-medially.


VPISU    Virginia Polytechnic Institute and State Uni​-

versity. 
vs.    Versus.

Waif A stray from the principal habitat or geo​graphic range of a species.

Warm water A category for bodies of water that frequently exceed 24°C in summer; also charac​terizes species best adapted to or typically occur​ring in such waters. See cold water and cool water.
Watershed Waters and land, both surface and un​derground, of a hydrographic unit.

Weberian apparatus In ostariophysan fishes (in​cluding minnows, suckers, and catfishes), the modification of the first 4-5 vertebrae and ribs. The chain of ossicles of this apparatus function in transmitting sound and pressure changes from the gas bladder to the inner ear.

Wild Living in nature; or as applied particularly to trout, a fish hatched in nature as a result of the spawning there by its parents.

Wisconsinan glaciation The last Pleistocene glacia-tion, spanning about 10,000-118,000 years B.P. and having relatively warm stadia; preceded by the Sangamonian interglacial and Illinoian glaci​ation.

Young   The life stage between larva and adult.
Zooarcheology The study of animal remains from archeological sites.

Zoogeography The division of biogeography that con​cerns animals.

