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Abiotic – the nonliving components of the environment such as water, sediment, and 
temperature. 
 
Accuracy – the degree to which a measurement on an object comes close to the true value 
of the object.  Contrast to precision. 
 
Adult – life stage (of a fish) that is fully developed and capable of reproduction. 
 
Aggredation – geologic process in which inorganic materials carried downstream aree 
deposited in streambeds and floodplains.  A state of channel disequilibrium whereby the 
supply of sediment exceeds the transport capacity of the stream, resulting in deposition and 
storage of sediment in the active channel. 
 
Alluvium – a general term for deposits (typically silt, sand, or gravel) made by streams on 
riverbeds, floodplains, & alluvial fans. The term applies to stream deposits of recent time, 
not subaqueous sediments. 
 
Alpha ( ) – first letter of Greek alphabet.  In statistics, it is used to denote the acceptable 
probability of committing a Type I error, which is falsely rejecting a null hypothesis. 
 
Alternative hypothesis – the statistical hypothesis that corresponds to the scientific 
question being examined with the data.  The alternative hypothesis posits that ‘something is 
going on’ while the null hypothesis claims nothing is happening.   
 
Annual flow – the total volume of water passing a given point in one year.  Usually 
expressed as a volume (typically acre-feet ). 
 
Aquatic (macro)invertebrates – animals (e.g., rotifers, insects, worms, crustaceans) without 
backbones that dwell in water.  Macroinvertebrates can be seen without aid of a microscope.  
 
Arithmetic mean (often just mean) – the average of a set of observations.  Calculated as 
sum of observations divided by number of observations. 
 
Armoring – a natural process where an erosion resistant layer of relatively large particles is 
established on the surface of the streambed through removal of finer particles by stream 
flow.   
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Avulsion—a change in channel course that occurs when a stream suddenly breaks through 
its banks, typically bisecting an overextended meander arc. 
 
Backwater – a small body of water, of variable depth, attached to the main channel with 
little or no current.  Backwaters may form around flow obstructions (e.g., logs or boulders), 
channel bends, or on sand-gravel bars. 
 
Bankfull discharge – the stream discharge corresponding to the level at which water just 
starts to flow onto the active floodplain.   
 
Bar – an accumulation of alluvium (typically gravel or sand) caused by a decrease in 
sediment transport capacity on the inside of meander bends or in the center of a wide 
channel. 
 
Barrier – a physical block or impediment to movement or migration of fish – such as a 
waterfall (natural barrier) or a dam (man made barrier). 
 
Base flow – the sustained portion of stream discharge that is drawn from natural 
groundwater storage sources & reflects the water table’s elevation. 
 
Bed roughness – a measure of the irregularity of the streambed as it contributes to flow 
resistance.  Commonly expressed as a Manning “n” value. 
 
Benthic – associated with the bottom of a body of water. 
 
Benthic macroinvertebrates (benthos) – referring to the myriad non-vertebrate animals 
that live on or in the substrate of aquatic habitats, including adult and larval insects, 
crustaceans, worms, clams, snails, and the like 
 
Berms (levees) – mounds of earth, gravel or other material built parallel to stream banks 
and designed to keep flood flows from entering the adjacent flood plain. 
 
Biological diversity – the variety and variability among living organisms and the ecological 
complexes in with they occur. 
 
Biotic—of or pertaining to living components of an ecosystem. 
 
Boulder – rock larger than 10 inches (256 mm); larger than cobble. 
 
Braided channel – a stream characterized by flow within several channels, which 
successively meet & divide.  Braiding often occurs when sediment load is too great to be 
carried in a single channel. 
 
CFS – cubic feet per second, a common measure of stream discharge. 
 
Catostomid – a member of the sucker family Catostomidae. 
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Channel slope – the inclination of the channel bottom, measured as the elevation drop per 
unit length of the channel. 
 
Channelization – the mechanical alteration of a natural stream by dredging, straightening, 
lining, or other means of accelerating flow of water. 
  
Cobble – rocks that are smaller than boulders and larger than gravel.  Cobble range in 
diameter from 2 ! to 10 inches (64-256 mm). 
 
Competency (of a stream) – the maximum particle size that a stream can transport. 
 
Competition – interaction between two organisms for the same resource (food, space, etc.) 
at the same place and time.  
 
Confidence interval – an interval that includes the true population mean n% of  the time.  
The term ‘confidence interval’ must always be qualified with the n%--as in 95% confidence 
interval.   
 
Correlation – the method of analysis used to explore relationships between two variables; 
no cause and effect relationship is hypothesized. 
 
Cover – a general term to describe any structure that provides refuge for invertebrates, fish, 
reptiles or amphibians (cover may include cobble and boulders, undercut banks, snags,  and 
submerged logs). 
 
Critical shear stress – the minimum amount of stress exerted by stream currents to initiate 
particle motion. (critical shear stress is less for banks than for stream beds because of the 
added effect of gravity for banks). 
 
Cyprinid – a member of the minnow family Cyprinidae 
 
Degredation– geologic process by which streambeds and floodplains are lowered in 
elevation by removal of bed material. 
 
Density – number of individuals per unit area. 
 
Dependent variable – In a statement of cause and effect, the response variable or the 
affected object for which one is trying to determine the cause. 
 
Detritus – non-dissolved organic matter such as leaves, twigs, and limbs. 
 
Discharge – The rate of stream flow or volume of water flowing past a given location 
within a specified time interval.  Usually express as cfs. 
 
Dispersal – movement of organisms among habitats. 
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Diversion – a withdrawal from a water body by means of a ditch, dam, pump, or other 
manmade structure or apparatus. 
 
Ecosystem – any complex of living organisms interacting with nonliving chemical and 
physical components that form and function as a natural environmental unit. 
 
Emmigration – movement of organisms out of a habitat or patch 
 
Endangered or threatened species – plants or animals that are listed as threatened or 
endangered by the U.S. Fish and Wildlife Service and protected under the federal 
Endangered Species Act.  Some plants and animals may also be listed by individual states. 
 
Endemic – indigenous to a locality or system and found naturally only there. 
 
Evapotranspiration – the combined loss of water from open-surface evaporation and the 
transpiration of water from leaf and stem tissues of growing vegetation.  
 
Fecundity – a number of unfertilized eggs contained within a female at or over a given 
period of time.  
 
Flood – any flow event that exceeds the bank full capacity of a stream and flows onto the 
floodplain. 
 
Floodplain – the area along waterways that is subject to periodic inundation by out-of-bank 
flows.  Floodplains are flat and typically formed by sediment deposition. 
 
Flow modification – a change in magnitude, duration, frequency, timing, and/or 
distribution of water down a stream channel. 
 
Flushing flow – a stream discharge with sufficient power to remove silt and sand from a 
gravel/cobble substrate, but not enough power to remove gravel. 
 
Free-flowing – a stream or stream reach that flows unimpeded or unconfined and naturally 
without impoundment, diversion, straightening, rip-rapping or other modification of the 
waterway. 
 
Frequency – the number of observations in a particular category. 
 
Goodness of fit – degree to which a dataset is accurately predicted by a given distribution or 
model. 
 
Gravel –small rocks that are larger than sand and smaller than cobble.  Gravel ranges in 
diameter from about 0.1 (2 mm) to 2.5 inches (64 mm) in diameter. 
 
Habitat – the place where an organism lives, including physical, chemical, and biological 
components. 
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Histogram – a bar chart that represents a frequency distribution.  The height of each bar 
represents the frequency of the observation identified on the x axis. 
 
Hypolimnion – referring to the deep, poorly lit and cool regions of a stratified lake or 
reservoir. 
 
Hypothesis – a testable assertion of cause  and effect.  
 
IFIM – Instream Flow Incremental Methodology.  A process for predicting the effect of 
flow changes, typically reductions, on aquatic biota, in particular fishes, in flowing waters.    
Often used in conjunction with PHABSIM (Physical Habitat Simulation model) that asserts 
to predict habitat changes associated with flow changes. 
 
Immigration – movement of animals into a habitat or patch 
 
Incised stream – a water course that erodes its channel by the process of degradation to a 
lower base level than existed previously. 
 
Indigenous – an organism native to a particular area. 
 
Interpolation – estimation of unobserved values within the range of observed values. 
 
Interstices – openings or spaces between objects, as the space between substrate particles. 
 
Juvenile – life stage of a fish that has all of the characteristic of the adult but has not 
developed reproductive capability. 
 
Larva – early life stage (of a fish) after hatching and before the juvenile stage, typically 
differing in morphology from the adult form.  
 
Life stage – an arbitrary age classification of an organism into categories related to body 
morphology and reproductive potential, such as spawning, egg, larva, or fry, juvenile, and 
adult. 
 
Limiting factor – a requirement such as food, cover, or another physical, chemical or 
biological element that is in short supply with respect to all the resources necessary to sustain 
a life form & thus “limits” the size or production of a population. 
 
Linear regression model – a statistical model for which the relationship between the 
predictor and response variables can be illustrated with as straight line.  The model is linear 
because its parameters are constants and affect the predictor only additively or 
muiltiplicatively.  
 
Main stem – the main channel of a river, as opposed to tributaries and smaller streams that 
feed into it. 
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Meander – The winding of a stream channel in an erodible alluvial valley.  A series of sine 
generated curves characterized by curved flow and alternating banks and shoals. 
 
Median – the value of a set of observations that is in the exact middle of all the values: ! 
the values are above it and ! are below it. 
 
Minimum flow – the lowest stream flow required to protect some specific aquatic function.  
Also, the lowest discharge recorded over a specific period of time. 
 
Mitigation – an action taken to avoid, alleviate, or compensate for potentially adverse 
effects caused by human actions. 
 
Model – a mathematical function that relates one set of variables to another via a set of 
parameters.  All models are wrong, but some are useful. 
Multiple regression – a statistical model that predicts one response variable from more 
than one predictor variable.  It may be linear or nonlinear. 
 
Native – indigenous to a locality or system. 
 
Natural flow – the completely unregulated low regime of a stream.  No reservoir, diversion, 
or other human works do not alter, diminish, or modify a stream’s discharge. 
 
Non-linear regression model – a statistical model for which the relationship between the 
predictor and response variables is not a straight line, and for which the predictor variable 
affects response variables in non-additive or non-multiplicative ways.  
 
Non-native – non-indigenous; not occurring naturally within a locality or system; a species 
introduced from another locality or system. 
 
Null hypothesis – in ecology and environmental science, the null hypothesis is usually that 
any observed variability in the data can be attributed entirely to randomness or measurement 
error. 
 
Omnivorous – eating both plant and animal materials. 
 
Paradigm – a research framework about which there is general agreement. 
 
Parameter – a constant in statistical distributions and equations that must be estimated 
from the data. 
 
Patch – area that is occupied by a species or community and may contain multiple habitats.  
 
Perennial stream – one that flows continuously. 
 
Piscivorous – fish eating. 
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Plankton – Plants (Phytoplankton) and animals (Zooplankton), often microscopic, that 
live in the open waters of lakes, reservoirs or other quiet water habitats, typically drifting 
with and at the mercy of any currents.  
  
Planktivorous – eating phytoplankton, zooplankton, or both. 
 
Power – the probability of correctly rejecting a false statistical null hypothesis.  It is 
calculated as 1 – , where  is the probability of committing a Type II error.   
 
Predation – one animal (the predator) eating another animal (the prey). 
 
Precision – the level of agreement among a set of measurements on the same individual.  
Contrast to accuracy. 
 
Probability – the proportion of particular results obtained from a given number of trials, or 
the proportion expected for an infinite number of trials.   
 
Probability value (P value) – the probability of rejecting a true statistical null hypothesis.  
Also called the probability of a Type I error.   
 
Recurrence interval – the average time interval between events equaling or exceeding a 
given magnitude in a time series. 
 
Recruitment – ability of organism to survive until a specific life state (e.g., size of 
reproduction). 
 
Regime – the general pattern (magnitude and frequency) of flow or temperature events 
through time at a particular location. 
 
Regression – the method of analysis used to explore cause- and –effect relationships 
between two variables, in which the predictor variable is continuous.  
 
Riparian ecosystem – the area along streams or lakes between aquatic and terrestrial 
ecosystems; an area of interface between aquatic and terrestrial ecosystems. 
 
Riparian vegetation – the plants that grow adjacent to a stream and that rely upon the flow 
regime of the associated water body. 
 
Riparian zones – the areas, including banks, floodplain, and terraces that are influenced 
surface and subsurface river flows. 
 
Salmonid – a member of the trout and salmon family Salmonidae. 
 
Sample – a subset of the population of interest.   
 
Sand – granules that are smaller than gravel, but larger than silt particles.  Sand ranges in 
diameter from about 0.003 (0.0625 mm) to 0.1 (2 mm) inches in diameter. 
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Scientific hypothesis – a statement of cause and effect.  The accuracy of a scientific 
hypothesis is inferred from the results of testing statistical null and alternative hypotheses. 
 
Sediment load – a general term that refers to material in suspension or in transport.   
 
Sedimentation – in aquatic habitats, usually referring to the process of covering the 
substrate and filling interstices with fine particles (clay, silt, sand, or larger particles).  
 
Sinuosity – the ratio of channel length between two points on a channel to a straight line 
distance between the two points.   
 
Stream gradient – the change in vertical elevation per unit of horizontal distance of the 
stream. 
 
Substrate – matter that comprises the bottoms of streams, lakes, or other water bodies, 
including inorganic (clay, silt, sand, gravel, cobble, boulder, bedrock) and organic (detritus, 
etc) materials  
 
Tailwater or tailrace – the discharge from a dam or impoundment, or the reach of stream 
affected by such discharge.  If a withdrawal or other discharge is from the hypolimnion, the 
tailwater may be cold, clear, and depleted of nutrient. 
 
Type I error – falsely rejecting a true statistical null hypothesis.  Usually indicated by . 
 
Type II error – incorrectly failing to accept a false statistical null hypothesis.  Usually 
indicated by . 
 
Variance – a measure of how far the observed values differ from the expected values. 
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Definitions from: 
 
Gotelli, N.J. and A.M. Ellison. 2004. A primer of ecological statistics. Sinauer  
 Associates, Inc. Sunderland, MA. 
 
Annear, T., I. Chisholm, H. Beecher, A. Locke, and 12 others. 2004. Instream flows for  
 riverine resource stewardship, revised edition. Instream Flow Council, Cheyenne,  
 WY. 
 
Keith B. Gido 
Paul C. Marsh 
Henry Messing 
Waite Osterkamp 
David L. Propst 
Richard A. Valdez 
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Native Fishes of the Upper Gila River and its tributaries in New Mexico, and their ESA 
listing status (e=endangered, t=threatened), and state of New Mexico listing status (se=state 
endangered, st=state threatened).  ? indicates historical occurrence equivocal.  Thirteen (13) 
species in four families; 7 federally listed and 8 state listed species. 
 
Trouts (Salmonidae) 
 Gila trout (t, st)   
Minnows (Cyprinidae) 
 Colorado squawfish (?; e, se) 
 Longfin dace 
 Gila chub (e, se) 
 Headwater chub (st) 
 Roundtail chub (se) 
 Loach minnow (t, se) 
 Speckled dace 
 Spikedace (t, se) 
Suckers (Catostomidae) 
 Desert sucker 
 Sonora sucker 
 Razorback sucker (?; e) 
Livebearers (Poeciliidae) 
 Gila topminnow (e, se; restored) 
 
Non-Native Fishes Established in the Upper Gila River and its tributaries in New Mexico 
Fifteen (15) species in six families. 
 
Trouts (Salmonidae) 
 Rainbow trout 

Brown trout 
Brook trout 

Minnows (Cyprinidae) 
 Common carp 

Red shiner  
Fathead minnow 

Catfishes (Ictaluridae) 
 Yellow bullhead 

Channel catfish 
Chihuahua catfish 
Flathead catfish 

Livebearers (Poeciliidae) 
 Western mosquitofish 
Sticklebacks (Gasterosteidae) 
 Brook stickleback 
Basses and Sunfishes (Centrarchidae) 

Green sunfish 
Smallmouth bass 

Largemouth bass 




