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Preface

Thisguidebook has been prepared to hel p forest resource managers plan, prescribe
and implement sound forest practicesthat comply with the Forest Practices Code.

Guidebooks are one of the four components of the Forest Practices Code. The
othersarethe Forest Practices Code of British Columbia Act, the regulations, and
the standards. The Forest Practices Code of British ColumbiaActisthe
legislative umbrellaauthorizing the Code’s other components. It enablesthe Code,
establishes mandatory requirementsfor planning and forest practices, sets
enforcement and penalty provisions, and specifiesadministrative arrangements.
Theregulationslay out the forest practicesthat apply province-wide. Thechief
forester may establish standar ds, whererequired, to expand on aregulation.
Both regulations and standards are mandatory requirements under the Code.

Forest Practices Code guidebooks have been devel oped to support the regulations,
however, only those portions of guidebooks cited in regulation are part of the
legidlation. The recommendationsin the guidebooks are not mandatory
requirements, but once arecommended practiceisincluded in aplan, prescription
or contract, it becomeslegally enforceable. Except where referenced by regulation,
guidebooks are not intended to provide alegal interpretation of the Act or
regulations. In general, they describe procedures, practicesand resultsthat are
consistent with the legidlated requirements of the Code.

The Fish-stream | dentification Guidebook isreferenced in the Operational Planning
Regulation (OPR) for (1) the definition of stream reach, (2) the methods acceptable
for determining stream channdl gradient, and (3) the methods acceptablefor fish
inventoriesfor the purpose of fish-stream identification. Therefore, stream reachesmust
beidentified, stream channel gradientsdetermined, and fishinventoriesperformedin
accordancewith the criteriaand methods detailed in thefollowing portions of this
guidebook:

1. Part1; page4 providesthedefinition of reach for the purpose of the OPR.
Supplementary information explaining thedefinitionisin Part 1 pages5and 6.

2. Part 2, subsection” Determination of stream gradientinthefield” on pages46to
48 providesthe methods acceptabl e for the determination of channel gradient
within astream reach asreferenced in paragraph (b) of thedefinition of fish
stream. Boldfacetypeat thehead of thissubsection indicatesthereferencetothe
OPR.

3. Part2, subsection*®Fish sampling procedures,” page 51 identifiesin bold-face
typethedternativesthat satisfy the requirementsfor an acceptablefishinventory
asreferencedin paragraph (b)(i) of thefish stream definition. Thetwo optionsfor




full field proceduresfor acceptablefishinventoriesaredescribed in detail in
“ Acceptable survey methods’ on pages56 to 59. Boldf acetype at the head of
thissubsectionindicatesthereferenceto the OPR.

A bar alongthepagemargin labeled with the specificregulation aswell as
achangein text typefaceidentifiesportionsof Part 2 of thisguidebook
that arereferenced by regulation. Bold facetypeon page 33 of the
Chapter “Methodsfor identifying fish streams’ alsodirect thereader to
theportionsof Part 2referenced by regulation.

Theinformation provided in each guidebook isintended to help usersexercisetheir
professiona judgement in devel oping Site-specific management strategiesand
prescriptions designed to accommodate resource management obj ectives. Some
guidebook recommendations provide arange of options or outcomes considered to
be acceptable under varying circumstances.

Whererangesarenot specified, flexibility inthe application of guidebook
recommendationsmay berequired, to adequately achieveland use and resource
management obj ectives specified in higher-leve plans. A recommended practice may
also be modified when an aternative could provide better resultsfor forest resource
stewardship. The examplesprovided in many guidebooksare not intended to be
definitiveand should not beinterpreted asbeing the only acceptable options.
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Fish-stream Identification Guidebook

Introduction

The Forest Practices Code (Code) specifies planning and operational guidelinesfor
each phase of timber harvesting operationsaround streams, lakesand wetlands. This
document, in conjunction with others such asthe Riparian Management Area
Guidebook, provides managers, planners, and field personnel with suitable practices
to meet the objectives of theriparian management regul ations of the Code. One
requirement isto correctly identify streamson the basisof fish presencein order to
ensurethe protection of fish populationsand habitatsduring al phasesof forest
harvesting.

Riparian management areas (RMAs) around streams consist of ariparian management
zonewhere some congtraintsto forest practices occur (e.g., basal arearetention), and
whererequired by theregulations, areserve zonewithin which further constraintsto
forest practicesare applied. Thewidth of these zonesisdetermined by the physical
and biologica attributesof stream reachesand adjacent terrestrial ecosystems. An
important attribute of streamsisthe presence of fish species. The proponentis
responsiblefor determining whether or not fish use aspecific streamreach. Theresults
of thisdetermination form one component of the processfor determiningthe
appropriate RM A adjacent to that reach. To assist in fish-stream identification, the
proponent can obtain existing fish inventory information and clarification of any of the
requirementsand procedures noted in this guidebook from the appropriate resource
agencies.

Successful integrated management within watershedsfor timber and aquati c resources
dependsupon careful planning, training and clear communicationsbetween dl staff
levels. Fieldinformation onfish populationsin streams must be collected by properly
trained and experienced staff by using appropriate methodsand leve of effort, and at
the proper timesof theyear. Thisinformation should al so be recorded and documented
by using cons stent, standard formats. I nformation standards should be consistent with
those recommended by thefederal-provincia Resources|nventory Committee (RIC)
so that datamay be collected, analyzed, stored and retrieved systematically. This
systematic approachisessentid to verify and support management decisions. These
datashould beclearly incorporated into operationa plans. All aff including
engineering, forestry, supervisory and field personnel must discusstheseplansand
ensurethat all areaware of their rolesin meeting the objectivesof the plans. Maps
showing fish-bearing streams, stream-riparian classes, and areas of environmenta
sengitivity should beprovidedto al supervisory staff and field crews.

Theproponent isrequired to use the best avail ableinformation for theidentification,
classfication and mapping of streamsfor forest development plans. Known information
will bemadeavailableto the proponent by government agencies(BC Ministry of
Environment, Landsand Parks[MEL P] and BC Ministry of Fisheries[BCF]). The
identification, classification and mapping of all streamsfor ste-level operationa plans,
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whichincludethesilviculture prescription and road layout and design, isfully the
respons bility of the proponent. The choice of appropriate proceduresin each specific
instanceisalso theresponsibility of the proponent. Thisguidebook providesand refers
to standard approaches and methodol ogiesthat should seriously be considered by the
proponent, and will be used by resource agenciesfor assessment and audit of stream-
riparian classifications, management and mapping. Useof knowninformationonfish
distribution contained within the provincia reconnai ssancefish and fish habitat
inventory will greatly assist the proponent in evaluating thelikelihood of fish
occurrence, and theneed for field surveysfor fish-stream identification for areaswhere
thisinformation hasbeen collected. Thiswill minimizetheextent and cost of detailed
surveysfor fish-stream identification.

Thisdocument appliesto theentire province. Caseswhereaguidelineapplies
specifically to either the coastal or interior areasof BC areindicated.

Stream identification and classification objectives

Animportant step in determining the appropriate Coderiparian prescriptionsisto
correctly identify fish bearing streamsand thosewithout fish. Consistent with the
objectivesfor RMAS, correct classfication of streamsiscritica for minimizingthe
effectsof land use practices on stream channel sand aguatic ecosystemsincluding fish
populations, their habitats, and water quality. Although minor effectson aguatic and
riparian ecosystemsaredifficult to avoid compl etely, application of the present
guiddineswill minimizetheharmful effectsof forest harvesting uponthem.

Thisguidebook consistsof two parts. Part 1 containsthe definition of reach for the
purposes of the Operational Planning Regulation (OPR). Streams are defined on
the basisof thereach. Part 2 containsthe procedural requirementsand
recommendationsfor identifying fish streams, measuring stream channel width and
gradient within stream reaches, and applying the appropriate stream classfor each
reach.
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PART 1

DEeriNITION OF REACH FOR PURPOSES OF THE
OPERATIONAL PLANNING REGULATION
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Definition of reach for purposes of the
Operational Planning Regulation

1 The definition of reach in this Part does not apply to the rest of the guidebook except when
used within the definition of stream.
2 For the purposes of the definition of “reach” in section 1 of the Operational Planning
operationa  Regulation, B.C. Reg. 105/98,
Plannin .
Regu|aﬂ%n “reach” means a watercourse that has a continuous channel bed that meets one of the
Section 1 following requirements:

(a) the channel bed is at least 100 m in length, measured from any of the following
locations to the next of any of the following locations:

(i) the location where the watercourse begins or ceases to have a continuous
channel bed;

(i) the location where

(A) a significant change in morphology occurs, for example at the junction of a
major tributary, and

(B) the mean width of the channel bed, as measured over a representative
100 m length of channel bed, upstream and downstream of the
morphological change is sufficient to change the riparian class of the
watercourse, if the watercourse were a stream;

(iii) the location where

(A) a significant change in morphology occurs, for example at the junction of a
major tributary, and

(B) the mean gradient of the channel bed, as measured over a representative
100 m length of channel bed upstream and downstream the morphological
change, changes from less than 20% to 20% or more, or vice versa;

(b) the channel bed is at least 100 m in length, made up of one or more segments, the
boundaries of which are any of the locations referred to in paragraph (a);

(c) the channel bed is less than 100 m in length, if the continuous channel bed
(i) is known to contain fish,
(i) flows directly into a fish stream or a lake that is known to contain fish, or

(i) flows directly into a domestic water intake.
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Operational
Planning
Regulation
Section 1
continued
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Examplesfor identifying watercourses as streamsfor the purposes of the OPR. For each
example, assumethat the continuous channel bed a so satisfiesthe criterion of scour or dluvial
deposition asrequired in thedefinition of streaminthe OPR.

A. Watercourse with a continuous channel bed < 100 m long, not known to contain fish,
and flows into a swamp is not a stream [see 2(a)].

B. Watercourse with a continuous channel bed > 100 m long and flows into a swamp is
a stream [see 2(a)].

C. Watercourse with a continuous channel bed > 100 m long and flows into a non-fish
stream is a stream [see 2(a)].

D. Watercourse with a continuous channel bed < 100 m long and flows directly into a
non-fish stream is not a stream [see 2(a)].

E. Watercourse with a continuous channel bed < 100 m long and known to contain fish
is a stream [see 2(c)(i)].

F. Watercourse with a continuous channel bed < 100 m long, and flows directly into an
assessed and classified (S4) fish stream (G) is a stream [see 2(c)(ii)].
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3F;ifrﬁfri]0na' In this example, a tributary with two falls discharges into a non-fish stream. The
Regulaﬂ%n two falls divide the tributary into three channel segments each 60 m long.
Section 1d Although each segment is < 100 m long, the segments are connected

continue

sequentially, and the channel bed is continuous for the entire 180 m total length.
Therefore, the entire tributary length shown meets the definition of reach and
therefore is a stream.

Gradient should be determined as a mean for the entire 180 m length of the three
sequential segments. If the mean gradient is < 20%, the 180m reach is a default
fish stream.
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Figure2. Illustrationfor section 2 paragraph (b) of the definition of reach for the purposesof the OPR.
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PART 2

REQUIREMENTS AND RECOMMENDATIONS FOR
FISH-STREAM IDENTIFICATION AND
STREAM CLASSIFICATION
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Stream-riparian classes

Streams

Channel bed

Banks

The Codedefinesastream asareach, flowing onaperennial or seasonal basishaving
acontinuous channel bed, whether or not the bed or banksof thereach arelocally
obscured by overhanging or bridging vegetation or soil mats, if the channel bed:

1. isscoured by water, or
2. containsobservabledepositsof minera dluvium.

The primary featurefor determining whether awatercourseisastream under the Code
isthe presence of acontinuous channel bed. If acontinuous channel bed exists, then
either one of two other key featuresmust be present demonstrating fluvial processes;
that is, whereflowing water has.

1. scouredthechannel bed, or
2. deposted any amount of minera aluviumwithinthechannel.

Water flow inthechannel may be perennia, ephemera (seasondl), or intermittent
(spatidly discontinuous).

Thechannd congtitutesthelinear “vessal,” boundary or liningwithinwhich water,
sediment and debrismove downstream. Thefloor of the channel iscommonly termed
thebed, and thewallsarethe banks. Channelsareincised into theterrainto various
degreesdueto the processof fluvia erosion. The channel must be continuousin order
for water, sediment and debristo betransferred downstream. The boundary can be
either dluvid (water-borne material) or non-aluvid (geological materialsnot deposited
by streamflow and include bedrock, morainal tillsand coarse colluvium). Thechannel
bed (i.e., the stream) ceasesto exist, that is, isdiscontinuouswhereflow seepsinto the
ground.

Most streamsal so have definable, visibly continuous banks. However, the banks of
some smaller streams may be discontinuous. | n these cases, the banks and channel bed
of short segmentsof stream may not bevisible dueto the presenceof bridging or
overhanging vegetation, or the stream has scoured achannel underneath rooted mats of
soil. In other cases, segmentsof the channel might befilled to the crest of the banks
with colluvial depositsasaresult of debrisjams. However, indl cases, the channel
should be detectabl ethroughout thelength of the stream being defined such that flow
will aso becontinuous.
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Scour

Deposition

Some streams have multiple channel s each with definable banks. Inthiscase, the
vegetated terrestria areabetween the channelsisnot considered part of the stream
when channel widthsare measured as one part of the determination of stream-riparian
class.

Scour should be sufficient to erode at | east some portion of the channel bed downto
theminera substrate which might include soil and (or) bedrock. Thiserosion
demonstratesthat the watercourse has sufficient power to move materialsdownstream.
L ow gradient channel smight have beds consisting primarily of finer materialssuch as
sand or small gravel. In steep channel swith more erosive power, high rates of scour
sometimesresult in channel beds consisting predominantly of bedrock, cobblesor
boulders. In extreme cases, channel smay be almost completely scoured of sediment
suchthat only afew large cobblesor bouldersremain in the streambed. The spectrum
of channelsranging from low power watercourseswith observable deposits of sand to
channd sdemongtrating extreme degrees of scour areincluded within thedefinition of
sream.

Evidence of scour should be more extensivethan that shown at asmall, isolated plunge
pool, or by anisolated boulder or cobble. Scour might be observed to be either:

1. continuousaongtheentirereach,
2. intermittent along thereach and interrupted by areasof aluvial deposition, or

3. intermittently visibleaong acontinuous channel bed that hasbeen clearly
formed by flowing water but hashad some of its scoured (and depositional)
portionslocally overlain by athin, seasonal cover of organic materias(thesemay
be present, for example, from summer |eaf fall and have accumul ated because of
low stream power inthe autumn).

Visibledeposits of water-borne, mineral sediment might also be observedto be
ather:
1. continuousaongtheentirechannd bed,

2. intermittent aong the channel bed and interrupted by areaswherethechannd is
scoured, or

3. intermittently visibleaong acontinuous channel bed that hasbeen clearly
formed by flowing water but has had some of its sediment deposits (and scoured
portions) locally overlain by athin, seasonal cover of organic materials (thesemay
be present, for example, from summer |eaf fall and have accumul ated because of
low stream power inthe autumn).
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Alluvium

Alluviumincludesdl mineral (clastic) particlesdeposited by flowing water. These
particlesrangein sizefrom sands(i.e., 0.25-2 mm diameter) to gravels, cobblesand
boulders. Silts(particles< 0.25 mm diameter) areincluded asalluvium only when
lacustrine or marine depositsformtheonly availableminera substratewithina
watershed.

Small watercourseswith organic bedsbut no observable depositsof mineral aluvium,
or no scour intheir bedsdownto mineral soil, are not included under the definition of
stream. Watercourseswith organic bedsmay:

1. consstof accumulated detrital material s such asdecomposed and (or) whole
leaves, roots, twigsand moss

2. containmixed silt/organic mud depositswhich may becoveredinliving
hydrophytic vegetation (e.g., brown moss, Sphagnum).

Thesewatercourses, particularly commonin thenortherninterior, arefrequently found
at the head of drainagesin areas of low topographicrelief, or in other siteswheresope
gradientisnearly zero. Flow in these channelsisusually seasond. The potential for
scour isconsequently low and is confirmed by the presence of an organic bed. These
channelssometimesemergeimmediately downd opefrom groundwater seeps. Seepage
sitesand other areaswhere unchannel ed surface water occurs dueto aseasonally
elevated water table arealso not streams.

Regionsof minimal topographic relief such the TaigaPlains, the northeastern portion of
the Queen Charlottes, and el seawherein both coastal and interior drainages, contain
dow-flowing watercoursesthat may bein thevicinity of wetlandsand wetland
complexes. Often, thesechannelsarerdatively large (> 1.5 mwide) but smaller
watercoursesmay beincluded withinthiscategory. The channel bedsof these
watercourses are carved down into deep accumulations of peat, and mineral soil is
present only at somegreater depth. Alternatively, theonly minerd materia availableare
sltsfromlacustrine or marine deposits. Despite thesefeatures, watercourseswith
continuous channel bedsareincluded withinthedefinition of stream. They are
accessibletofishin many cases, and therefore, are often fish streams.

Non-classified drainages

Watercourseswhich do not satisfy the definition of reach providedin Part 1 of this
guidebook, and therefore, do not meet the criteriafor the definition of streamin section
1 of the Operationa Planning Regulation, areto be designated asnon-classified
drainages(NCDs).

10
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Artificial channels

Thegreat mgority of sSreamswhichwill beencounteredinforestry operationswill
havebeenformed naturdly. Artificia channels, most often with ephemerd flow, which
ariseasaconsequence of forestry activities such asroad-building (ditches), recent
yarding (tracksa ong hilld opesthat channel rainwater runoff ), are not streams.

Artificial channelsconstructed to enhancefisheries(e.g., sdmon spawning and rearing
channels) should also be managed asfish-bearing streams. Therea so arechannels
congtructed historically asdrainage ditches, often located within or near agricultura
lands, that have becomeknown fish habitats. Theseartificial drainagesmay contain
important popul ations of fish and are managed for their fish resources. Consult withthe
BC Ministry of Forests(MOF), BC Ministry of Environment, Landsand Parks
(MELP), BC Ministry of Fisheries(BCF), and Department of Fisheriesand Oceans
(DFO) to confirmthevaueof theseartificia channels.

Stream reaches

Thebasic unit employed to determinewhether awatercourseisastream andto assign
the correct stream-riparian classisthe streamreach. Streamsmay consist of asingle
reach, but more commonly are composed of asequence of different reachesextending
from the headwatersto the stream mouth.

Part 1 providesthe definition of reach for the purposesof the OPR but not for the
purposesof fish-stream inventoriesinthisPart.

For the purposes of thisPart, reach isdefined asfollows:

A reach isalength of awatercourse having similar channel morphol ogy,
channd dimensionand gradient.

Commonality and consistency exists between thedefinition of reach for the purposes of
the OPR and thetradiitional definition and usual application of reach giveninthisPart.
For example, evenfor purposesof fish-stream inventories, the reach concept must be
appliedfirst to identify awatercourse asaCode stream. For this purpose, the
identifiablefeatures characterizing channel morphol ogy arethe presence or absence of
acontinuouschannel bed plusevidence of either scour or minera aluvial deposits. The
channel bed must be continuousfor at least 100 m unlesstheexceptionstothisrule
listedin Part 1 apply, and these reaches are bounded as described in Part 1.

11
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The 100 m minimum reach length prevents:

1. short, discontinuouswatercoursesfrom being defined asstreams

2. thedivison of streamsinto unmanageably smal portionsthat may belittlemore
thanindividua habitat unitssuch asriffles, poolsor glides.

ThisPart providesmoredetail onreach characteristics, listsall morphologic reach
types, and describesthefull suite of reach boundaries.

Reach boundaries

Uniform channel morphology, channd dimension (and thuswidth and discharge), and
gradient are primary attributes of reachesthat encompassanumber of component
physica characteristicsincluding channel pattern, confinement, and streambed and
streambank materials. Together, thesefeaturesare used to identify reach typesinthe
fieldfor the purpose of fish and fish habitat inventories. Inawatershed inventory,
reach boundariesareidentified in order to divide stream channel sinto consecutive
reaches. Onceidentified, the physical characteristicsof each reach are described.

Reaches do not change gradudly or along acontinuum of features. Reachesaredistinct
and changesoccur at clearly identifiable boundarieswhich occur at any of thefollowing
locations:

1. wherethewatercourse ceasesto haveacontinuouschannel bed;

2. whereamagjor changein channel morphology occurs, for example, asfroma
singlechannd to braided, multiple channels, or from aconfined canyonto awide
floodplain, or from one of the eight following channel morphol ogy typesto
ancther:

a riffle-bar-pool with gravel and wood—RPgw (Figure 3)
riffle-pool with cobblesand wood —RPcw (Figure 4)
debris-cobble-cascade-pool — CPcw (Figure5)

boul der-cascade-pool — CPb (Figure 6)

debris-boul der-step-pool — SPow (Figure 7)

boul der-step-pool — SPb (Figure 8)

bl ock-step-pool — SPr (bedrock controlled channel; Figure9)
“large-channd” morphology (Figure 10);

@ ™~ o oo o

3. wherethechangein mean channd widthisabrupt, for example, at thejunctions
with magjor tributaries, from acanyon to an unconfined channel, or whereamajor
changein channel morphology type occurs

4. wherethechangein mean gradient isabrupt, for example, whereamgjor change
inchannel morphology type occurs

12
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5. wherechangesoccur inthesizeand composition of streambed or streambank
material s (in associ ation with thechangesin gradient, discharge, and morphol ogy
type)

6. wherenatura barrierstofishdistribution occur and no fish occur upstream of the
barrier (e.g., known from existing inventoriesor proven by fish-stream
identification surveys).

Note: Culvertsand other artificia featuresthat have becomebarriersto fish passage

arenot reach breaks.

Additiondly, for the purpose of fish-streamidentification by gradient default, an
important boundary occursat thelocation wherethe mean gradient of the channel bed,
asmeasured over arepresentative 100 m length of channel bed above and below a
morphological change, changesfrom lessthan 20% to 20% or more, or viseversa

Note: Attheheadwatersof awatercourse, thelocation of the upper boundary of the
uppermost stream reach isthelocation wherethefirst (or last, depending upon
thedirection of travel) significant evidenceisfound of scour throughtothe
minera substrateor aluvial deposition. Channel length measurementsto satisfy
the 100 mlength minimum for acontinuous channel bed begin or end at this
boundary. Seedetailsfor thisdetermination in thisguidebook in“ Determination
that awatercourseisaForest Practices Code stream.”

Figure3. Riffle-bar-pool with gravel and wood —RPgw.
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Figure4. Riffle-pool with cobblesand wood —RPcw.

Figure5. Debris-cobble-cascade-pool —CPcw.

Figure6. Boulder-cascade-pool —CPb.
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Figure?.

Figure8.

Figure9. Block-step-pool —SPr (bedrock controlled channel).
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Figurel0. “Large-channd” morphology.

Both width and gradient are measured inthefield over arepresentative (typical) 100m
length of areach, or theentirelength of shorter watercoursesincluded inthethree
exceptions described abovefor channel bed, in or adjacent to acutblock (seethe
sections* Determination of channe width” and* Determination of stream gradientinthe
fidd").

Discharge, dimension, gradient and the materia sthat form the channel areclearly
interrelated variables. Changesin oneare usually reflected in changesin one or more of
the others, with theresult that adistinct changein channel morphology type(i.e., reach
type) isevident. The Channel Assessment Procedure Guidebook details how these
variablescombineto result inthreefundamental typesof channel morphologies: riffle-
pool (RP), cascade-pool (CP), and step-pool (SP) inorder of increasing gradient and
Szeof substrate materials.

Thesebasic morphol ogiesarefurther subdivided into eight typesof stream reachesby
specifying the dominant substrate type and the presence of largewoody debris(LWD).
Thesereach types, listed aboveinthissection, arefully described in the Channel
Assessment Procedure Guidebook.

The*"large-channel” morphology or reach type occurswheregradient isvery low and
streamflow isdow and laminar. Largewoody debrisand largerockshavenegligible
influenceon channd structure. Theterm*large-channdl” isnot an absoluteterm. Itis
used in arelative senseto describe channel form, and hasno direct referenceto
channd width. Therefore, thischannel morphology may aso be shown by small

(e.g., <2mwide), low-gradient streams. In many cases, these smaller streamsflow
through finemineral deposits(e.g., sandsor finer materials). Thissituationiscommon
wheretopographic relief islow, asin somenortherninterior areasof BC such asinthe
TaigaPlans, where many low gradient, dow-flowing, meandering streamsoccur.
Reacheswith large-river morphology aso occur at the mouths of streamswhere
gradientislow.
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Fish streams

The Code recogni zestwo broad categories of streams, fish streamsand non-fish
streams, based on the occurrence of certain fish species.

Fish streamsareincluded within four separ ate stream classes, S1, S2, S3and
A, based on mean channel width and designated for the purposes of riparian
management? (seethe Riparian Management Area Guidebook). Additionally, all
streamswithin community watershedsare managed asfish streamsregardlessof fish
presence or absence.

Theregulationsdefinefish streams(class S1to H4) asfollows:
Fish stream meansastream that
a  isfrequented by any of thefollowing species:

I.  anadromoussamonids;

ii.  rainbow trout, cutthroat trout, brown trout, bull trout, Dolly Varden char,
laketrout, brook trout, kokanee, largemouth bass, smallmouth bass,
mountain whitefish, lakewnhitefish, arctic grayling, burbot, white sturgeon,
black crappie, yellow perch, walleye or northern pike;

iii.  identified threatened or endangered fish classified under section 71 (of the
Operational Planning Regulation);

iv.  regionally important fish classified under section 71, or

b. hasadopegradient, determinedinaccordancewith the Ministry of Forests
publication * Fish-stream | dentification Guidebook,” asamended fromtimeto
time, of lessthan 20%.

I.  unlessthestream hasbeenidentifiedinafishinventory carried outin
accordancewiththeMinistry of Forests' publication “ Fish-stream
| dentification Guidebook,” asamended from timeto time, asnot
containing any of the speciesof fish specifiedin paragraph (), or
ii. unles
A. thestreamislocated upstream of aknown barrier tofish passage,
identified on afish and fish habitat inventory map,

B. dl reachesupstream of the barrier are ssmultaneoudy dry at any time of
theyear, and

C. noperennia fish habitatsexist upstream of the barrier.

1 Fish streams are classified S1-S4. Class S1 streams are > 20 m wide; S2 streams are > 5 < 20 m wide; S3 streams are
1.5<5mwide; and $4 streams are < 1.5 m wide. All community watershed streams are managed as fish streams.
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Non-fish streams (classes S5 and S6) are those streams? or specific reaches of
sreamsthat:

1. are<20%averagegradient but are provento contain nofish at any timeof the
year withinthe categorieslistedin thefish-stream definition

2.  are>20% averagegradient (with the exception of known fish presencedetailed
inthesection* Gradientsand streamfish distribution™).

Wherever stream classes S1, S2, S3and 4 areused in thisguidebook as
examplesof classified fish-bearing reaches, it isunderstood that all streams
within community water shedsar eincluded within thisrangeof classification
becauseall community water shed streamsar e managed asfish streams. The
S5 and S6 non-fish designationsfor stream reachesdo not apply within
community water sheds.

Intheabsence of existing information for Site-level planssuch astheslviculture
prescription, the proponent must conduct an acceptablefishinventory according to
procedures detailed within thisguidebook to establish that no fish are present at any
time of the year in astream of < 20% average gradient. After theabsenceof fishis
confirmed, the stream may then be classified aseither S5 or S6. Because habitat type
and the presence of fish speciesand life stagesvary seasonally, morethan onesurvey
per year may berequired to confirm fish absencein someinstances.

When fish-streamidentificationsare performed, documentation should specify whether
fish-bearing statusisassigned on the basis of either (a) an acceptableexisting fish
inventory or onerecently completed by the proponent, or (b) gradient criteria
aone.

Known barrier

For operational plans, abarrier isaknown obstruction to fish passage. Known
barrierswill be shown ona1:20 000 fish and fish habitat inventory map or otherwise
madeavailable by thedistrict manager or designated environment officid at least four
months beforethe operational planissubmitted for approval. For the procedureto
confirm fish absence upstream of known barriers(paragraph (b) (ii) of thefish stream
definition), seethediscussionin thisguidebook under “ Confirming fish absence
upstream of known and potential barriers.”

2 gtreams without fish and that are not community watershed streams are classified S5 or S6. Class S5 streams are > 3 m wide,
and S6 streams are < 3 m wide.
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Fish species

Excluding any threatened and endangered species, roughly 25% of thefishfaunaof BC
isspecifically identified inthe Codefor management purposes. Any streamisidentified
asfishbearingif it containsat any time of theyear any of thefollowing speciesor
subspecieswhichfal into severd different groups:

1. anadromoussalmonids. coho salmon, chinook salmon, pink salmon, chum
salmon, sockeye salmon, steelhead (rainbow) trout, cutthroat trout, Dolly Varden
char and bull trout

2. freshwater gamefish species:

(& non-anadromoussalmonids: kokanee (sockeye) salmon, rainbow trout
(includesKamloopstrout), cutthroat trout, brown trout, |aketrout, brook
trout, bull trout, Dolly Varden char, mountain whitefish, lakewhitefish and
Arcticgrayling

(b) other species. largemouth bass, smallmouth bass, walleye, yellow perch,
black crappie, burbot, northern pike and white sturgeon

3. identified threatened or endangered fish by written order of the Deputy
Minister of Environment, Landsand Parks, or aperson authorized by the deputy
minister, and the chief forester

4. regionallyimportant fish classfied by written order of the Deputy Minister of
Environment, Landsand Parks, or aperson authorized by the deputy minister,
and the M OF district manager.

Salmonidsare speciesbe onging to afamily of fishesknown asthe Salmonidae, and
broadly include the Pacific salmon, trout, chars, whitefishes, and graylings.

Anadromousfisharethosethat begin lifein freshwater, but leave to spend part of their
liferearingin the ocean beforereturning to freshwater to spawn assexually mature
adults. Pacific slmon, which includes coho, chinook, sockeye, chum and pink salmon,
are obviousexamplesof anadromousfish. Some salmonids such ascutthroat trout,
rainbow trout, bull trout and Dolly Varden char can have either anadromouslife
historiesor resdein freshwater throughout their lives (non-anadromousor

“resdent” fish).

Threatened or endanger ed fish meansafish speciesthat in the opinion of the Deputy
Minister of Environment, Landsand Parksor aperson authorized by that deputy
minigter, isthreatened or endangered. These specieswill bederived most likely from
those*“red-listed” by the BC Conservation Data Centre (See the section “ References
for fish-streamidentification”).

Regionally impor tant fish speciescouldinclude popul ations of game or non-game
fishthat occur outside of their principal range, or are of specific scientificinterest, or
warrant protectionto maintainbiologica diversity. Thesefishmay include* blue-listed”
speciesand popul ationsthat are considered vulnerablein BC becausethey arerare
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and (or) havelimited distributions. For the purposes of fish-stream identification, the
written order to designate either identified thr eatened and endanger ed fish or
regionally important fishisin effect when anoticethat the order hasbeen madeand
thelocationswherethe detailsof the order may be obtained are published inthe
Gazette.

Themandate of provincia agenciesrespongblefor fishisto protect and manageall fish
speciesincluding those not listed in thisguidebook. Despiteinevitable exceptions, the
designation of fish-bearing waterson the basisof the presence of the specieslistedin
thisdocument, and upon gradient criteria, will aso protect the other componentsof the
provincid fishfaunainthegreat mgjority of cases. For example, smelts, including
eulachon, would receive protection at thefish-stream |level becausethelower reaches
of thelargeriver systemsthey usefor spawning and egg incubation are a so inhabited
by salmon and other specieslisted explicitly inthisguidebook.

In both coastal and interior watersheds, the speciesmost likely to be encounteredin
the steepest stream gradientsand highest altitudesinhabited by fishwill be cutthroat
trout or the chars (Dolly Varden or bull trout). The probability that other speciessuch
aschubs, dace or sticklebackswould occur in parts of awatershed that these
salmonids could not aso reach (stream headwatersor small, isolated |akes) isrelatively
low. Wherethisrare situation does occur, these populationsarelikely to be strong
candidatesfor protection under ther egionally impor tant category. When these cases
areencountered, the MEL P regiona office should be consulted. Fish such aschubs,
daceand sticklebacksinhabiting small lakeswill likely be afforded the protection of
RMAsonthebasisof other criteriaincluded in the Coderegulationsand the Riparian
Management Area Guidebook.

Direct tributary

Direct tributary meansthereachesof atributary stream that have the same stream
order asthe most downstream reach of thetributary.

Figure 11 showsatributary stream entering aknown temperature-sensitive stream.
Extending upstream from thejunction of thetributary with thetemperature-sensitive
stream are two adjacent reaches. The most downstream of thesetwo isasecond-
order reach classified $4, and the oneimmediately upstream of itisclassified S6. The
S6 reach isalso asecond-order stream reach. Therefore, thelength of thetributary to
beidentified asadirect tributary includesonly thetwo second-order reaches. The
two S6 first-order reaches occurring upstream of the second-order reachesarenot
included as part of thedirect tributary.
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Theprincipleof thedirect tributary isapplied, for example, to determinethelocations
wheretheretention of streamsidetreesisnecessary inadirect tributary $4, S5or S6
reach to protect aknown temperature sensitive stream [ Timber Harvesting Practices
Regulation 22(1)].

For adescription and discussion of Strahler stream order, seepages8and 9in
Knighton (1984).
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Figurell. Exampleof adirect tributary to aknown temperature-sensitive stream. Thedirect tributary
consistsof two reaches, each with adifferent stream-riparian class, but all withinthe same
stream order. Therequirement to retain streamside trees appliesto the length of the second-
order, direct tributary, but not to thetwo first-order tributaries upstream.
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Factors influencing fish-stream identification

Determining the appropriate classificationsfor streamsdependson:
1. carefully identifying stream reaches and their boundaries

2. determining reachwidthsand gradients

3. identifying reacheswerefish use hasaready been documented
4

using approved sampling techniquesto perform aninventory for fishwhere
required in reaches of < 20% gradient at the appropriatetime (or times) of the
year

5. accurately identifying fish speciespresent.

Stream reaches and fish inventories

Reachesarethe unitsto be designated aseither fish streams (S1 to $4) or non-fish
streams (S5 or S6). Thisisthe same physical unit usedin standard fish and fish habitat
inventories.

Thephysical characteristicsthat differentiate stream reaches a so definethefish habitats
they contain, and determinetheir ability to support fish popul ations. For example,
reachescongsting of riffle-pool sequences(reatively low gradient) havegenerally the
highest likelihood of supporting fish.

A length of channel that might be assigned asingle stream-riparian classcould contain
two or more physically-distinct types of reaches. For example, aclass S2 stream can
increaseinwidth from 6 to 20 m beforeit iswide enough to be classified S1, but may
cong st of component reacheswith different morphological characteristicsand
consequently different probabilitiesof containing fish.

Despitedifferencesin physical characteristics, adjacent stream reachesmay havethe
same stream riparian class because of smilar channe width and (or) thefish species
present.

All reach boundariesaslisted with the definition of reach in thisPart, should be
identified to partition achannel into phys cally-distinct reacheswhen planning afish
inventory for fish-streamidentification. Knowledge of thereach typespresent smplifies
the determination of which reachesto samplein order of priority toidentify thelimitsof
fishdidribution.

22



Fish-stream Identification Guidebook

Habitat use by fish

Habitat use by fish species(i.e., presencevs. absence) isthebasisfor fish-stream
identification. Habitat useisconfirmed by the occurrence of any life phaseof each
speciesat any time of theyear, andincludes:

pawning adults

incubating eggsand devel oping aevinswithin the streambed
rearingjuveniles(spring and summer) and resident adults
use of overwinter shelter and overwinter rearing
migratingjuvenilesand adults

o g~ w DN PE

adultsholding (salmonid spawnersin freshwater at any timefrom several months
prior to the spawning season to just before spawning).

Inthisguide, theterm juvenilesincludesall agesof fish prior to sexual maturity. For the
salmonids, these age classesinclude:

alevinswhich hatch from the eggsand devel op within the streambed

fry whichareindividuaslessthan oneyear old

parr which arefreshwater-resident fish morethan oneyear old

El I A o

smoltswhich areyearlingsor older fish of anadromous populations, and have
undergonethe physical and physiologica changesnecessary for seaward
migration and ocean rearing.

Gradients and stream fish distribution

Stream gradient isauseful guidefor identifying and classifying stream reachesbecause
itlinkshydrological processes, channel form and substrate materials. These processes
and featuresresult inarangeof fish habitatswith varying abilitiesto support fish.
Gradientisgeneraly useful to identify areastoo steep for fish use: theseusudly are
areas of > 20% grade. Most commonly, thereisasequential arrangement of reachesin
streamsranging from low gradient reaches near themouth, to the steeper headwater
reaches and tributaries. However, short sectionsof steep gradient area so commonly
found between two areas suitablefor fish. A short section of steep gradient withina
stream reach would not change thefish-bearing status of thereachiif it was passable

to fish.

Inthe absence of an acceptablefishinventory, al stream reacheshaving average
gradientsof <20% will be designated asfish streamsby default. The proponent

must conduct an acceptabl e survey to establish that specific reacheswithin thisgradient
limit contain nofish. If asatisfactory survey or seasond survey seriesdeterminesthat
no fishinhabit the reach at any time of the year, the reach will be designated anon-
fishstream.
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Thefollowing guiddinesshould be cons dered during the planning stage when survey
prioritiesare set for stream reach inventories associated with site-level planssuch as
thedIvicultureprescription.

1.

Streamswith gradients up to 8% have avery high probability of containing
species such assalmon, trout and char. Therefore, these streamswould very
likely be confirmed asfish streamsif surveyed. In coastal streams, thisgradient
rangeissometimescalled the* anadr omousfish zone” because of thehigh
probability that speciessuch ascoho salmon, rainbow (steel head) trout, cutthroat
trout and Dolly Varden char will occur there.

Stream reaches with gradients between 8 and 12% have amoder ate-to-high
probability of contai ning anadromousor resident salmonidsin coastal
watersheds, and resident salmonids (e.g., cutthroat and bull trout) in bothinterior
and coastal drainages. The probability that these specieswill occur inthe 8-12%
gradient rangeincreaseswhen thelongitudinal profileof thereach consistsof a
sequence of stepped poolsaccessibletofish. Inthissituation, poolsare separated
by small waterfallsupto 1.5 m high or higher. Trout and char can frequently
occupy thistypeof habitat at gradientsgreater than thoseinhabited in situations of
aless-stepped profile. Coho salmon sometimes spawn and rear in these stepped-
pool reaches, especidly insmall coastal drainages.

Stream reacheswith gradients between 12 and 16% have amoder ate
probability of containing fishesfor which thefish-stream designation would apply.
Charsandtrout arethe most likely speciesto be encountered. Their abundances
inthisgradient rangeare usually low. The probability that these specieswill occur
inthisgradient rangeincreasesif thereach consists of aseriesof stepped pools
wherethe poolshave sufficient volume, provide shelter from high stream
velocities, and have pockets of gravel and cobbleto support spawning and (or)
rearingfish.

Stream reaches with gradients between 16 and 19% have alow probability of
containing fishesfor which thefish-stream designation would apply, especidly in
interior drainages. Charsand trout are again themost likely speciesto be
encountered. Fishinhabiting these areasare usualy low in number. Again, the
probability that these specieswill occur inthisgradient rangeincreasesif the
reach consists of aseries of stepped poolswith appropriate habitat.

Stream reaches> 20% average gradient arenot legally required to be surveyed
to determinefish absence under the Code. However, fish such ascutthroat trout,
bull trout, Dolly Varden char and sometimesrainbow trout have been observed
to occur invery steep streams, well in excess of 20% gradient, wherethereach
has a stepped-pool profileand (or) wherealake occurs at the head of the
drainage.

When the proponent identifies asituation where an accessibleand (or) |ake-headed
stepped-pool reach of > 20% grade occursin the upper partsof afish-bearing stream,
the proponent isencouraged intheinterests of fish popul ation conservation to contact
and consult with the MEL Pregional office, andif necessary, thelocal DFO officein
order to establish whether the reach might be surveyed for fish.
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Stream size,

Whenfishlisted inthedefinition of fish stream arefound inagivenreach, that reachis
to beidentified, classified and managed asafish-bearing stream reach regardless of its
gradient.

ephemeral streams and side channels

Stream size can beamideading indicator of fish presence. Fish are often assumed
present inlow-gradient streamswith large pools, year-round flows, and relatively wide
channels. However, asignificant amount of fishrearing also occursinvery small
channels, swamps, doughs, ponds and seasonal streams. These sitesmay not be
recognized asfish habitat; consequently, their importanceto fishissometimes
overlooked. However, many of these areasarefish streams. Side channelsand small
tributaries are the most obvious and common of thesefeatures. Other Steswhich are
not defined as streams are protected asfisheries-sensitive zones (seethe section
“Fisheries-sengitivezones’). Coho fry and yearlings use awiderange of these habitats
ranging from mud-based swampsand doughs, to small tributarieswith sufficient flow to
maintainagravel substrate. Trout fry and parr are associated primarily with small
tributaries.

Fish habitatsthat occur outside of the main channel of astream system arealso known
as" off-channel” habitats. Frequently, adult fish neither resde nor spawnintheseareas
that can providejuvenilefish with rearing space. In coastal drainages, theseareascan
providewinter habitat for juvenile sdlmonidsfor asignificant proportion of thetotal
popul ation when the main channel issubject to high, scouring flows. Juveniles
originating from themain stream channel caninhabit most of thelength of thesesmaller
drainages.

Side channelsare partsof themain stream and usually occur in close proximity toit,
but arefrequently isolated from the main flow. Because of thiscloseassociation, these
featuresareincluded withinthe RM Asof themain stream. Two waysinwhichside
channdsformare:

1. asacut-off channed ontheinsideof ameander bend

2. asaremnant portion of theorigina channel |eft downstream of alogjam after the
main channgl hasmigrated around the blockage.

Sidechanndsarediverseand may contain year-round, intermittent or ephemeral flows.
Whenever they contain LWD, which provides cover and habitat complexity, these sites
areespecidly important for juvenile salmonidsoverwinteringin coastal drainages, and
for spring and summer rearing ininterior watersheds. L ogjamsat the upstream end of
sidechannelsmay reducetheimpact of extremefloodson fish surviva. These channels
can often provide salmonidswith spawning habitat if good groundwater percolationis
avalable.
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Ephemeral streamshavewell-defined, continuous channelsbut flow for only part of the
year, usualy inwinter and spring in coastal drainages, andin spring, early summer and
theautumnininterior ones. Seasonal streamsaccessibleto fish areimportant because
they may provide overwinter shelter in coastal systems, and early spring spawning and
rearing habitat in both interior and coastal drainages.

| ntermittent streamsdo not dry up completely during seasona periodsof low rainfall,
but retain water in separated poolsaong the channel. Intermittent tributariesthat
contain water al winter, but are reduced to isol ated pool sin summer, can support
salmonidsadl year in both coastal and interior watersheds. Thesetributariesare
commonly used by coho salmon juveniles, trout and char.

Although they might contain only marginal habitatswhen steep, ephemerd and
intermittent streams must be considered asfish streamsif their gradientsare < 20%, no
barrierstofish access exist, and no acceptabl e fishinventory demonstrates otherwise.

Lakes and their tributaries

Many lakefishes, especidly salmonids, commonly spawn and rear intheinlet
tributaries of lakesor their outlet streams. Both anadromous sockeye salmon and
kokanee may also spawn on gravel deltasand beachesin lakesfrom mid-summer to
autumn. Burbot spawn near the mouths of tributaries, and inthe shalow, littora areas
of lakesin late autumn and winter. Spawning may occur well after thelake surface has
frozen. Thereachesof |aketributariesthat contain pawning and rearing habitats
access bleto anadromous salmonids, gamefishes, and regionally important fishesare
fish streams. In somelake systems, fish may moveup tributariesonly for very short
distances; nevertheless, thishabitat could becritical for spawning and vital for
population surviva. Often, the only spawning habitat availableto entirelake
populationsoccursintributariesthat contain water only during the spring period of
increased discharge. All streams < 20% gradethat aretributariesto lakesare highly
likely to contain either stream-resident fishesor individual sthat migrateinto them from
thelake.

Natural barriers to fish distribution

Inmost streams, the upstream migrations of anadromousfish and the distribution of
resident fish areeventualy limited by physical barrierssuch asfallsor steep
cascades. Theahility of fish to move upstream past these obstacles can vary annualy
and seasonally. Salmon and trout speciesare capable of ascending somehighfallsor
chutesduring high-flow periods.

Waterfdls, impassableat onelevel of discharge, may be passablewhen flowshave
changed. Potentia barrierssuch asfallsmust be examined at different flow conditions
to assesswhether they are passableto fish. For thesereasons, all streams of <20%
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averagegradient aredesignated asfish streams, regardiess of potentia barriers, inthe
absence of aninventory that provesotherwise.

Thebest way to confirm whether falslimit thedistribution of fishinastreamisto
samplefor fish upstream of the potential barrier.

Similarly, logjamsor beaver damsconsisting varioudy of largewoody debris(LWD),
smdll organic debris, and stream substrate materialsmay not definethe upper limit of
fishdistribution in streams. L ogjamsand beaver damsare not permanent structures.
Althoughthey may serveasatemporary barrier to fish migrating upstream to spawn or
rear, resident salmonid popul ations are frequently found upstream of these structures
andinreachesbetweenthem if habitat and gradientsarefavorable. Logjamsare often
thought to beimpassabl e to migrating spawners; however, most smaller logjamsare
passabl e unlessasubstantial buildup of bedload over thewoody matrix of thelogjam
causesamgor vertical changein theeevation of the streambed.

Adultsand juvenilesare often ableto migrate past |ogjams because channel shave been
scoured underneath them. Scouring may not be possiblein highly confined channels
such ascanyons (wherethe substrate may belargely bedrock), and thelogjam may
persist for along time. Consult withlocal MEL P and (or) DFO officesconcerning
Stuationswherebarrier permanenceisquestionable.

Anartificia barrier (e.g., culvert) that limitsthe upstream movement of fishisnot
sufficient justification for the stream segment upstream of the structureto be designated
asnon-fish bearing if the gradient of that part of the streamis< 20%.

Confirming fish absence upstream of known and potential barriers

If suitable habitat isavailable, resident fish may be present upstream of either aknown
or potential barrier to fish movement. Thefollowing stepsare necessary to confirmfish
absence upstream of either aknown or potential barrier inthose caseswhereitis
suspected that:

1. dl reachesupstream of thebarrier are smultaneoudly dry at any time of the year
2. noperennia fish habitatsexist upstream of thebarrier.

Onepart of thisconfirmation requiresan acceptablefishinventory performed as
described inthisguidebook under “ Acceptable survey methods’ inthereach
immediately upstream of thebarrier at atime of year when wetted habitat isavailable
and sampling conditions(e.g., temperature) are suitablefor the gear type selected

(see “ Sampling techniquesand gear” and* Survey timing”). Modificationsto thesefield
assessment techniques can be made through local areaagreement asdescribedinthis
guidebook. If nofisharefound by thisinventory, all areasupstream of the barrier can
be designated asnon-fish bearingif visua confirmationisobtainedthat al reachesare
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simultaneoudy dry and that no perennial fish habitatsoccur. Visud inspectionfrom
aircraft can beemployed for this purposewhere the canopy of theriparianforestis
sufficiently opento allow observersan adequate view of the streambed of thedrainage
inquestion. Wherethe canopy obscuresthe view, visual ingpections can be completed
onfoot.

If thevisua inspectionsfail to confirmthelack of perennid fish habitats, or if water
remainsin any reach of the stream channel network < 20% gradient, thesereachesare
fish streams unlessfish absenceisdemonstrated by an acceptablefishinventory, or
unlessalocal areaagreement isin place.

Fisheries-sensitive zones

The Timber Harvesting Practi ces Regulation definesfisheries-sensitive zone (FSZ)
asfollows:

Fisheries-sensitive zone means aflooded depression, pond or swamp, but does not
includeastream, wetland or |ake, that either permanently or seasonaly containswater,
and that isseasonally occupied by aspeciesof fishlisted inthedefinition of “fish
stream” inthe OPR.

Fisheries-sengitive zones aretherefore the parts of adrainage basin that do not meet
the Code definition of stream, arenot classified aslakes or wetlands, but are occupied
at least sometimeof theyear by fish. These off-channel habitats provideaquatic
environmentsimportant for thelife history of several fish species. Flooded sites
occurring in closeassociation with streamsand lakesinclude awide variety of features.
They may besmall (< 0.1 ha) ephemera Sitesthat are especialy difficult to detect
whendry, or mgor floodplain features such as swamps (flooded woodland), doughs
(marsh or mixed woodland), valley wall-base ponds, and small watercoursesthat
cannot beclassified asstreams.

Watercoursesthat are FSZstypically have very low gradients, organic beds, and no
evidence of scour or minera aluvium. They aremost frequently ephemerd and
represent the maximum extent of thewatercourse network during seasonsof high
rainfall or snowmelt. Thesesmall channelsmay occur anywherewithin afloodplain,
frequently in thelower portionsof watersheds, but al so at the headwaters of drainages
with low topographicrelief. In headwater areas, they often arise downd ope of seepage
sites. These organic channelsare especialy commoninthenortherninterior of the
province.

Inregions of moderateto high topographic relief, off-channel habitats are associated
with lower-gradient reaches, generally inthelower sectionsof watersheds. Thevalley
floorsarewider and thefloodplainsmore complex than in reachesupstream. Themain
stream channd isgenerally unconfined by canyonsor other features. Many off-channel
featuresare created over timeby lateral movement of themain channel acrossits
floodplain. These sitesreceivewater during floods, from arai sed water tablein winter
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incoasta drainages, or fromasidehill through an intermittent tributary, seepage or
spring. Although thesefeatureswere historically apart of the stream network, they no
longer meet thedefinition of stream becausethe original channel bed hasbecome
obscured with accumulations of organic material, soil horizonsare devel oping, and no
evidenceof scour exists. Any minera sediment present tendsto befinelacustrine
materid rather thanfluvia inorigin. Perennial terrestrial vegetation often growswithin
thesefeatures.

In coastal watersheds, especially thosein the southern and central coasts, off-channel
areasarefrequently important asoverwinter habitat for coho salmon and cutthroat
trout juveniles. Fry and parr generally enter these siteswith the onset of autumnrains
and freshets, remain there over thewinter, and migrate back into the main channel (or
directly into theocean) inthe spring. These sites of winter shelter can contribute
substantially to theoverd| surviva of juvenilesalmonidsin coasta watersheds.

In north-coast streams, coho fry and yearlingsmay enter off-channel habitatsduring
early-spring floods, and reside there until they migrate back to themain channel as
smoltsoneor two monthslater. Ininterior watersheds, off-channel sitesmay contain
chinook salmon fry, bull trout juveniles, kokanee and anadromous sockeyefry, and
other speciesfor much of the spring and summer.

Theimportance of these small featur estofish populationsmust not be
under estimated. When anadr omous salmonids, gamefishes, regionally
important fishes, or threatened and endanger ed fishesusethese ar eas, they
must beidentified asfish-bearingwaters.

Off-channel areasmay betoo small to receive protection asaclassified wetland;
however, FSZsareusually included withinthe RMA of astream becausethey are most
frequently apart of theactivefloodplain.

Fisheries-sengitive zonesare generaly characterized by low-energy water flows,
therefore, therole of streamside vegetationisnot ascritical in protecting their
perimetersand banksfrom eros on compared with stream channels. However, LWD
entering theseareasistill valuableascover for fishand for providing habitat diversity.
Moreflexibility isfound inthe Coderegul ations and Riparian Management Area
Guidebook regarding habitat protection for FSZs. For example, thereareno tree
retention requirementsfor FSZs.
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Protection for FSZsisprovided by thefollowing Code requirements:

1. Unlessthedistrict manager authorizesthefollowing activitiesinwritingwith or
without conditions, aperson must not

a fdltimber ontoaFSZ unlessthisistheonly way timber can befelled to
providefor worker safety, or

b. yardor skidtimber through or over any FSZ.

2. Forest harvesting and silviculturetrestments must not result in the deposit of a
volume of dash or debris capableof damaging fish habitat or reducing water
qudityin
a aFSZor
b. inastreamthat can

I.  transport thedashor debrisintoaFSZ or

ii. may bedestabilized by thedash or debrisandresultinincreased
sediment depositionintoaFSZ.

3. Theconstruction or modification of roadsmust not result inthe deposition of dash
and debrisor erodible soil capable of damaging fish habitat or reducing water
quality inthe samewater bodiesin paragraph (2) above.

4.  When constructing excavated or bladed trails, aperson must not deposit soil
materia or dashinaFSZ or in aposition wherethismaterial can betransported
by water intoan FSZ.

The presenceof FSZsinfloodplainsishighly likely. Therefore, theseresourcefeatures
should be expected whenever cutblocks, roadsor trailsare sited within floodplains.
During summer, when off-channel habitatsmay bedry and obscured by vegetation,
they may beidentified by the plantsthat frequently grow within them or around their
margins. Depending on theregion, these plants might include skunk cabbage, water
sedges and species of Equisetum such asswamp horsetail.

Thereisno requirement to map FSZs (with oneexception) or to flag theminthefield.
Theexceptionisthat known FSZslarge enough to be mapped at the 1:20 000 scale
areto beincluded inforest development plansasknown resourcefeatureswithin the
areaof proposed category A cutblocksand for the adjacent areasthat may be affected
by these cutblocks and proposed roads [ see OPR section 20(1)(a)(i)]. However, if
theseresourcefeaturesareto be effectively protected, al FSZsshouldfirst be
identifiedinthefield. Flagging these sites, which areoften small and easily overl ooked,
will allow them to be more easily seen by supervisorsand operatorson sitewhen
forestry activitiesarein progress.

Together with falling and yarding treesaway from FSZs, and avoiding road
congtruction through them, abest management practiceisto maintainamachine
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exclusion zone (5 mwide) around their perimeters. Operations should betimed and
conducted to avoid:

1. introductionsof sediment and debris

2. redrictionsof natura water flow patternsand fish movementsinto FSZsand out
fromthem.

Estuaries (coastal streams only) and marine-sensitive zones

Estuariesincludetheintertida zoneof coastal streamsdirectly influenced by saline
(brackish) water. They vary in Ssizeand complexity from single channelswith avery
limitedintertidal area, to very large systemswith extensiveintertidal marshes, ponds
and channel networks.

Estuariesareimportant and productive rearing areasfor anadromous salmonids, as
well asimportant spawning and rearing areasfor marine species. Salmonid smolts
migrate downstream to the estuary in spring and early summer. Depending onthe
gpeciesand location, smolts spend variabl e periods of timefeeding and completing
their adaptation to the saltwater environment before migrating offshore. Cohofry are
also knownto rear inthe upper reachesof many estuaries.

Cutthroat trout and Dolly Varden char do not migrate offshorein contrast with salmon
and steelhead trout, but may migrate from the stream to the estuary and back severa
timeseachyear.

Theestuarine portion of astreamisassigned the samefish-bearing statusand stream-
riparian classasthereachimmediately upstream of tida influence.

Because salmonidsand other natural resourceslisted intheregulationsoccur in
estuaries, the seaward portion of an estuary that doesnot meet the definition of stream
isprotected asamarine-sensitivezone (MSZ).

Intheregulations, marine-sengtive zonesinclude herring spawning areas, shdllfish beds,
coastal marshes, aquaculture sites, juvenile salmonid rearing areas, and adult saimonid
holding areas.

Forest harvest operationsand coastal |og handling can damagethese marine
stesdirectly by heavy equipment operations, by depositing fill, and by sediment and
debrisddivery especialy from streams. These harmful effects should be avoided.

Themain goa associated with forest harvestingin nearby sitesisthustoavoid
introductionsof sediment and debrisinto estuariesand other M SZsfrom sources
upstream. Marine-sensitive zones are aresourcefeature, and as such, thelocations of
known M SZsareto beincluded on forest development plan mapswithin Category A
cutblocks and adjacent to them.

31



Fish-stream ldentification Guidebook

Protectionfor M SZsis provided by thefollowing Coderequirements:

1.

Forest harvesting and silviculture treatments must not result in the deposit of a
volume of dash or debris capableof damaging fish habitat or reducing water
qudityin:
a aMSZor
b. inastreamthat can

I.  transportthedashor debrisintoaMSZ or

ii. may bedestabilized by thedash or debrisandresultinincreased
sediment depositionintoaM SZ.

The construction or modification of roadsmust not result inthe deposition of dash
and debrisor erodible soil capable of damaging fish habitat or reducing water
quality inthe samewater bodies noted in paragraph (1) above.

When carrying out helicopter, balloon or another type of aerid harvesting, a
person must not usethefollowing sitesaslog drop areas.

a thelittora zoneof amarineor freshwater system,
b. waterthatislessthan 10 m deep, or
c. anMSZ.

Methodsfor minimizing damageto M SZsaregiveninthe Riparian Management
Area Guidebook.
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Methods for identifying fish streams

Specific subsectionsof thischapter contain compulsory methodsr efer enced by
theregulations(fish stream definition). These subsectionsar e contained within
“Field procedures.”

Thesubsection “ Deter mination of stream gradient in thefield” providesthe
acceptablemethodsfor thedeter mination of channel gradient within astream
reach.

Under “ Fish sampling procedures,” thesubsection “ Acceptable survey
methods’ providestwo acceptablefield survey (fish inventory) options: Option
1. Systematic-samplemethod, and Option 2: Fir st-fish-captured method. One
of thesefield survey optionsmust be employed to demonstratefish absencein
reachesof <20% gradient where:

1. nolocal areaagreement providesan alter nativetype of assessment, or

2. wherethereisinsufficient existinginformation from 1:20 000
reconnaissancefish and fish habitat inventoriesfor the proponent to
gener atean acceptable non-fish-bearing statusreport (based on an
assessment of the available data).

Elsewherewithin “ Fish sampling procedures,” particularly withinthe
subsections*® Sampling techniquesand gear” and “ Survey timing,” critical
information and guidelinesar eprovided in support of themandatory field
proceduresdetailed in “ Acceptablesurvey methods.” Itisstrongly
recommended that these guidelinesbe seriously consider ed by the proponent
that choosesto undertakefield surveysto establish fish absencein streams.

Thischapter providesthemethodology for correctly identifying afish-bearing stream
reach and recording the pertinent information. | nformation and mapping requirements
aredetailed and methodsare presented for identifying fish streamsfor application to
theforest devel opment plan and for assessmentsrequired for silviculture prescriptions
and road layout and design. Within thisguidebook, theterms*fishinventory” and
“survey” are used synonymoudy. Theterm “ assessment” when used to denotefield
activity for fish-streamidentification, also hasthe same meaning asinventory or survey.
However, an assessment of existing fish distribution information (i.e., 1:20 000
reconnai ssancefish and fish habitat inventory data) asonepart of thefish-stream
identification processisan officeexercise.
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Forest devel opment plansrequirethat only known information be presented in most
cases. Under theregulations, “known” referstoinformationthatis.

1. containedwithinahigherlevel plan, or

2. otherwisemadeavailable by thedistrict manager or designated environment
officid at least four months beforethe operational plan issubmitted for approval.

Field assessments must be carried out to determinetheriparian class of streams,
wetlands and lakes before aforest devel opment planismade availablefor review for
community watersheds and other areaswhere“joint approval” isnecessary. Joint
approva meansthe approval of both the district manager and the designated
environment official.

Assessmentsfor areas of joint approva arelimited to thosewater bodies shown on
1:20 000 scale maps. Thedistrict manager can also requirethesefield assessmentsto
be performed for aforest development plan outside of joint approval areasif the
information isdeemed necessary to adequately manage and conserveforest resources
(Code, section41).

Feld assessmentsarerequired for riparian classification at thesviculture prescription
level andincludeall streams, |lakesand wetlandsin the areaaffected by category A
(approved) cutblocksand roads. All streamswithin community watershedsare
managed asfish streams; however, at theleve of thesIviculture prescription, fish-
stream assessmentsarerequired in community watershedswhere stream crossingsare
to bebuiltin order to ensure safefish passagein streams actually used by fish.

Planning assessment and identification at the level of the
forest development plan

Thefirgt phaseof fish-stream identificationislargely an office exerciseand should be
performed as part of the devel opment plan for awatershed.

The proponent must ensurethat aforest devel opment plan includes and maps, anong
other knowninformation, thefollowing known itemsfor theentire areaof the plan:

1. thelocation of streams, wetlandsand |akesthat are shown on
1:20 000 scaleforest cover maps, or fish and fish habitat inventory maps
(reconnaissancelevd), or terrain resourceinventory maps(TRIM)

2. fishdreams
3. theriparianclassof streams, wetlandsand lakes
4. lakeclass.
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Additionally, known FSZsand M SZslarge enough to be shown at

1:20 000 scalewill be mapped asresource featureswithin the area of proposed
category A cutblocks and for the adjacent areasthat may be affected by these
cutblocksand proposed roads.

Document fish-stream statusfor all streams on the submitted plan map through the
following planning sequences.

1.

Obtain all availablefish useinfor mation for thedrainagebasin in
question.

Subject to any requirement to use known information, aperson preparing an
operationa plan must usethe most comprehensiveand accurateinformation
avalable(i.e, thebest availableinformation).

Fishand fish habitat inventoriesmay haveaready been carried out by fisheries
agenciesinwatershedswhere harvesting is proposed. Fish-bearing stream
reaches can often be determined for areaswherethisinformationisavailable.

Most availableinformation on fish distribution and habitat hasbeen compiledinto
the FisheriesInformation Summary System (FISS). FISSprovidesa
standardized, systematic summary of information about fish, fish habitat and
resourceuse (fishing). FISSisdigital and fully georeferenced, usngthe BC
Watershed Atlasand unique watershed/water-body identifiers. FISS may include
information about all water bodies (lakesand streams) and al speciesof fish.
Mg or componentsof FI SSinclude acompilation of existing fish and fish habitat
data, including known fish speciesdistribution, referencesand 1:50 000 map-
based habitat classification

FI SS containsinformation previoudy availableinthe Stream Information
Summary System (SISS) catal ogues, and any other fisheriesinformation available
when the compilation was undertaken. Information from recent projectsor
significant sourcesthat may have been missedin FISS, or may be more recent
thanthelatest FI SSupdate, should be sought. Contact regional fisheries staff
regarding the status of FISSfor the project area. Accessto FISSdatais
discussed inAppendix 1.

The BCF and MEL P aso haveaprogram of reconnai ssance (1:20 000 scale)
fishand fish habitat inventory. Thisisasample-based survey coveringwhole
watersheds(i.e., al lakes, stream reaches, and wetlands connected to these
water bodieswithin the watershed) asdefined from 1:20 000 scale mapsand air
photos. Thisinventory providesinformation on fish speciescharacteristics,
distributionsand rel ative abundance aswell asstream reach and lake biophysica
datafor interpretation of habitat sengitivity and capability for fish production. The
reconnai ssanceinventory isdirectly applicabletofish-streamidentification
becauseit identifies known and probable areas of fish presenceand fish
absenceat the 1:20 000 scal e, and identifies areas of uncertainty wherefurther
sampling to determinefish stream statusisrequired. Thisinformationisavailable
inMELPregiond offices.
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Contact the MEL Pregiona officeto determinewhether any regionally
important or identified thr eatened or endanger ed fish might occur withinthe
areain question. The proponent isstill required to prove prior to the approval of
site-level operationa plansthat these speciesdo not occur in streams(a) for
which nofishinventory information exists, and (b) that would bedesignated as
fish streamsbased on gradient criteria

Perform field assessmentswhererequired for forest development plans.

Field surveysmust be performed to determinetheriparian classof streams,
wetlandsand lakesfor forest devel opment planswithin community watersheds
and other areasof joint approval. These assessmentsare limited to those water
bodiesthat:

1. areshownonal:20 000 scal ereconnaissancefish and fish habitat
inventory map, forest cover map, or terrain and inventory resource map

2. dther:

» areinor adjacent to aproposed cutblock (that is, could be affected
by the cutblock), or

e coulddirectly affect aproposed road or bedirectly affected by a
proposed road.

Inventoriesat the 1:20 000 scaleare discussed in detail inthe RIC manual
Reconnaissance (1:20 000) Fish and Fish Habitat Inventory: Sandards and
Procedures (see” Referencesfor fish-streamidentification”). Thismanud is
strongly recommended asreference material for survey planning and data
standards. All procedureswithinthemanual are consstent with Site-specificfield
methods detailed in thisguidebook (see” Field procedures’).

Present all known infor mation on thefor est development plan map.

Show all known fish-bearing stream reaches, riparian classesand resource
features (mappable M SZsand FSZs) on theforest devel opment plan map.

Inaddition to thisbasi ¢ requirement, thefollowing information and method of
presentation are recommended to clearly distinguish fish-bearing stream reaches
from streamswithout fish, and to show key physical reach characteristicsthat
determinethe stream-riparian class. Thisdocumentationwill assistin predicting
the probablelimitsof fish distribution within thedrainage, and therefore, aidinthe
determination of theneed for fish surveysat thelevel of thesilviculture
prescription.

| nformation recommended for the FDP map includes areach summary symbol
(Appendix 2) that showsknown fish presence, channel width, gradient, stream-
riparian class, and known fish distribution limitsand barriersto fishmigration.

Label or showall fish streamsin red on the plan map submitted. Classify these
fishstreamsaseither S1, S2, S3 or $4 on the basis of width (seethe section
“Determination of stream channel width” and the Riparian Management Area
Guidebook).
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Streamswithout fishwill smply appear in blueon plan maps. Classify streams
without fish aseither S5 or S6 on the basisof width (seethe section
“Determination of stream channel width” and the Riparian Management Area
Guidebook).

Itisrecommended that mapping be compatiblewith the RIC manua Sandards
for Fish and Fish Habitat Maps (RIC 1998). A map exampleisprovidedin
Appendix 2.

Fish-stream identification and stream-riparian classification at the
level of the silviculture prescription

For thesilviculture prescription and road layout and design the correct riparian class
must be determined for all streams, wetlandsand lakesfor theareaof theplan. Field
confirmation of different typesof information included inforest devel opment plansis
required for detail ed maps containing accessroadsand cut blocksat the
recommended scale of 1:5000. The determination of the correct RMAsaround
streamsrequiresaccurate measurementsof channel widthsonsite. Whereexisting
information onfishdistributionisnot sufficient, field surveyswill berequired to establish
fish absencein stream reaches of gradients< 20%.

Thefish-bearing status of stream reaches may be assigned on the basisof gradient
criteriaaoneor by field surveys. The decision on whether to accept thefish-stream
default for reacheswith < 20% gradient or perform field surveysto confirmfish
absencewill be based on an assessment of thelikelihood that fishwill occur ineach
reach. Theprocessfor determining survey prioritieswill begreatly assisted by
obtaining and applying existing dataabout the specific stream or from the surrounding
areain question. Datacollected by the provincial program of reconnai ssance (1:20
000) fish and fish habitat inventory (funded by Forest Renewal BC) areespecidly
useful for thispurpose and can substantia ly limit the numbers of field assessmentsthat
might otherwise be undertaken.

Determination of the need for field surveys for fish-stream
identification

Application of information from the reconnaissance (1:20 000)
fish and fish habitat inventory

Thereconnai ssancefish and fish habitat inventory isintended to form the area-based
foundation for Ste-leve inventoriessuch asfish-streamidentification wherefish
distribution and physical habitat dataare collected. The reconnaissance procedureis
designed to providethe 1:20 000 scal einformation suitablefor forest devel opment
plans. Thisinformationisobtained systematically from wholewatershedsfrom
representative samplesof stream reachesdtratified by physical characteristicsand
location withinthewatershed (e.g., by gradient and stream size). Theseinventoriesnot
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only identify known areas of fish occurrence, they a so collect detailed information on
fish speciesdigtribution, relative abundance and stream biophysical datathat together
arenecessary for theinterpretation of thelikelihood of fish presence and the capability
of the habitat to support fish.

Therefore, the datagenerated from these watershed-level inventoriesarethe best
availablefor making decisions on which specific stream reachesto assessfor fish-
Streamidentification.

For areaswhere the reconnai ssance inventory has been performed, the data should be
obtained and reviewed by the proponent to identify prioritiesfor reach surveys. Onthe
basi s of reconnai ssanceinformation, stream reaches can be described ashaving very
high probability of fish presence, very low probability of fish presence, or afish-bearing
statusthat islesscertain.

Many reconnai ssanceinventory projectsgenerate a” non-fish-bearing statusreport”
listing stream reachesthat have sufficient evidenceto support adesignation of non-fish
bearing. Other reacheswill clearly have been confirmed asfish streams.

For caseswherereconnai ssanceinventorieshave shown that fish presenceishighly
probable, further sampling of similar reachesfrom the samewatershedis not
recommended.

For caseswherereconnai ssanceinventorieshave shown that fish absenceishighly
probable, and ajustification (non-fish-bearing status report based on existing
information) isprepared and kept onfile by thelicensee, further sampling of smilar
reacheswithin the samewatershedisnot recommended.

Priority can be assigned to assessing reaches of < 20% gradient wherefish presenceis
uncertain.

Known information and local-area/regional agreements

Sufficient knowledge of fish distribution may aready be availablefor specific areas
from the reconnai ssancefish and fish habitat inventory, FI SS database, and other
sourcesto warrant an agreement among the resource agencies(MELPregiona
representative and the M oF district manager) and licensees concerning sampling
priorities, protocolsand exemptionsfor fish-stream identification. For example, the
requirement to confirm fish absenceinthefield may bewaived for reachesof certain
types, characteristicsand (or) locationswithin adefined locd area.

Loca areaagreementsmay thereforeinvolvemodificationstofield sampling
proceduresfor the purpose of fish-streamidentificationin specified Situations(i.e.,
modificationsof the acceptable protocol s specified in thisguidebook).
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Theareas under such an agreement may encompassamajor watershed, aportion of a
forest district, anentireforest district, or even aregion. Inall cases, thebest basisof an
agreement issufficient information on the probabilities of fish presence or absencethat
therisk of error in assigning non-fish-bearing statusto areach isacceptably low.
However, loca areaagreementsare still possiblewhere reconnai ssance-level
informationisnot yet availableif al partiesentering into the agreement are satified that
thelevel of risk isacceptable.

L ocal agreementsmight apply, for example, to designate as non-fish bearing and thus
exempt fromfield surveysall reaches occurring aboveacertain e evation, or to
ephemerd or even perennia streamsabove some minimum gradient threshold.
Additionally, existing information might demonstrate clearly what theminimum height
for barrierstofish passagein small streams(e.g., < 1.5 mwide) might be. Theloca
definition of barrier might then beadopted for agiven situation by agreement. Again,
whatever dataor criteriaare used asthe basisof alocal areaagreement, thelevel risk
must bemutually acceptable.

Inventory informationin support of local areaagreementsmay not yet be availablefor
many areas. However, assurveysfor fish-stream identification proceed, sufficient data
may beavailablein the near futureto further assist the partiesthat wish to consider
devel oping these agreementswith the obj ective of reducing the costs of fish surveys
associated with stream classification requirements.

General considerations for assessments in areas with
limited existing inventories

Together with considerations presented in the section “ Factorsinfluencing fish-stream
identification” thefollowing guidelineswill assstintheeva uation of theneed for field
surveys, and for planning assessments.

1. If nofishdistribution dataarerecorded, or if moreinformationisrequired,
determinewhether the habitat in the subject areais capable of supporting fishin
stream reacheswhere gradientsare < 20%.

2. Review agria photographsand topographica mapsto assistin determining
whether astream reachisaccessibleto fish or haspotentia fish habitats. The
location of theareain relation to topographi ¢ features and watershed drainage
patternswill helpinthese assessments.

3. ldentify potentia barriersto fish access such as steep canyonsor waterfalls
occurring downstream. Note that resident speciesmay occur upstream of these
barriers.

4.  ldentify reachescontaining floodplainsbecausethese siteslikely contain side
channels, smal tributaries, and fisheries-sensitive zones. Thesefeaturesare
frequently visibleon aerid photographs. Off-channe habitatsin both coastal and
interior drainagesaccess bleto anadromoussalmonidswill likely contain juveniles
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of these species. Otherwisethey may contain juvenilesor adultsof resident
populationsof gamefish species.

5. Incoasta drainagesfor which nofishinformation hasbeen recorded, habitat use
by anadromousfishisvery likely unlessanimpassable barrier existsat the stream
mouth. Habitat use by resident salmonidsabovethosebarriersisasodifficult to
discount ineither coastd or interior streamsif gradientsarefavorable. Itisusualy
safeto assumethat somelevel of habitat capability exists, especially in areas of
< 12% average gradient. Therefore, thegradient criterion for fish stream
designation (< 20% average grade) can either be accepted by the proponent, or
plansfor field assessmentscan beinitiated.

Map scale and information review

Map scdeisacritical factor for reviewing informationto identify areaswherefish-
bearing streamsmay occur and whether further sampling may berequired. Themajor-
ity of watershed surveyshavehistorically been carried out at ascale of 1:50 000.
Reconnaissanceinventory islimited to drainage networksvisibleon 1:20 000 TRIM
and forest cover maps. Most forest planning (both five-year and 20 year plans) has
historically been at ascaeof 1:20 000. However, the scalefrequently used for silvicul-
ture and stand management prescriptions, and logging planshasbeen 1:5000. Smaller
features such asephemera sidechannels, sometributaries, and fisheries-sendtive
zones can be shown at 1:5000 scale, but may be missed entirely on maps of 1:50 000
or 1:20000 scale.

Theaccuracy of drainage networks depi cted on the 1:20 000 base mapsvaries
throughout the province. However, results of reconnai ssancefish and fish habitat
inventoriesand other surveysperformed at the 1:20 000 scal e can often be applied to
anunsurveyed stream of Smilar characteristicswithintheimmediateareaevenifitis
not referenced on the reconnai ssance map.

Standards, permits and qualifications for fish-stream identification

Data collection and recording standards

Fish-stream identification should be undertaken according to standardsfor field
sampling, datacollection and datarecording established by the Resources I nventory
Committee.

Detalled Resources | nventory Committee manual s prepared for fish and fish habitat
inventoriesare avail ablefrom Superior Repro at 200 — 1112 West Pender Street,
Vancouver, BC V6E 2S1 (Internet: www.superiorprint.com; telephone (604) 683-
2181). The Reconnaissance (1:20 000) Fish and Fish Habitat Inventory Manual is
an essentia reference on datarecording protocol sfor fish-stream identification (seethe
section“ Referencesfor fish-streamidentification” in thisguidebook). Thismanua
containsstandard datacollection formsfor stream reaches, reach sample sites, andfish
collection recordswhich arerecommended for use. The standard for database
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management isthe Field Datal nformation System (FDIS) whichisavailableto capture
and storereach, sample-siteand fish collection data.

Copiesof thefield formscan be obtained from Crown Publicationsat 521 Fort Street,
Victoria, BC V8W 1E7 (Internet: vvv.com/crownpub/; telephone (250) 386-4636).

The RIC manua s contain much moreinformation than that required to identify fish-
bearing stream reaches because provincial reconnai ssanceinventoriesneed to obtain
more comprehensive and detail ed information for resource management purposes.

However, their are many advantagesfor both licenseesand resource agenciesto
collect, record and storeinformation in acons stent and compatible manner.

I nformation supporting fish-stream identificationswill beeasier to accessfor review,
andit will beeasier toincorporateinto provincial databasesto expand these sources of
readily availabledataon known fish distributions.

Thisinformation together with provincia inventorieswill providethe best foundation for
futurelocal-areaagreementson fish-stream identification protocols, and will facilitate
future cost-benefit decisionsby licensees on whether to perform field surveysfor fish-
sreamidentificationin specificStuations.

Thebas cinformation needed for fish-streamidentificationisfish presence or absence;
therefore, describing thedistribution of fishinadrainage basinisfar moreimportant
than gathering dataon fish abundance or popul ation age structure. Similarly, habitat
quaity isnot aprimary factor for fish-streamidentification: fish-bearing statusisnot
based upon the potentia of the habitat to producefish. However, habitat information
can provideimportant cluesto thetype of fish-habitat usethat can occur inan area,
andit canidentify operationa considerationsfor |ocating stream crossingsand
harvestinginagte.

Inventory resultsare subject to review by theresource agenciesinal cases. Audits
maly be carried out on the basisof the procedures outlined within thisguidebook to
ensurethat fish-stream identification has been performed professionally, thoroughly and
with minimum bias. Theuse of common standards can confirmthe effort and diligence
gppliedin deve oping stream-riparian classfications.

Recommendations for identifying and mapping water bodies

| dentify by nameand codeall water bodiesin question asaccur ately
aspossible.

Consstent with RIC standards, itisrecommended that each stream (or lake) within the
plan areabeidentified by itsname (if one exists) and watershed code number.
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All streamsand lakesin BC that havereceived officia namesareincludedinthe
Gazetteer of Canada (seethe section * Referencesfor fish-stream identification”).
These names should berecorded on the plan map and eventually included inastream
inventory form. Local namesshould a so berecordedif they differ fromtheofficial
ones.

The MEL P hasdevel oped awatershed coding system for the hierarchica numbering
and catal oguing of watersheds, streamsand lakeswithinthe province. Most lakesand
streams depicted on 1:50 000 scale maps have assigned watershed codes contained
within awatershed code dictionary. These codesare explained in A Guideto the
Hierarchical Water shed Coding Systemfor British Columbia availablefromthe
BCF (seethe section “ Referencesfor fish-streamidentification”).

For water bodies not identified with awatershed code number because of map scale,
interim guidelineshave been devel oped and areavailablefrom MELP. These
guidelines, described in Users Guideto the British Columbia Water shed/\ater body
Identifier Systemrequireaninterim locational point (ILP) to beassigned and
mapped at the stream termination or lake outlet, and theinformation about thelocation
recorded. TheusersguideincludesasamplelLPrecordtable. Correct watershed
codes can be generated from the | L Ps by the BCF for the watershed dictionary.

I dentify and map all fish-bearing stream reachesin theareaof the
site-level plan.

Examineaerid photographsand topographica mapsand identify streams, lakesand
wetlandson the plan map. Identify all stream reaches, reach breaksand
reach gradients.

Stream reach gradientscan befirst estimated from topographical maps, then confirmed
inthefield. Methodsfor estimating gradient from maps can be obtained from RIC fish
habitat inventory manuas.

Reach number sarerecommended: preliminary numbersshould beassigned at this
stage. Reach numbersare assgned in an upstream ascending order starting fromthe
mouth of the stream. These numbersand reach boundaries should beincluded ona
field map if ground-based verification of gradientsand fish presenceisnecessary at a
|ater date. Beware of map scale: at larger scales, reachesmay befurther subdivided.
Reach numbersare confirmed when the reach boundarieshave been verifiedinthe
field. Ensurethat assigned reach numbersare cons stent with any existing onesassigned
instream surveys conducted previoudly. Thisinformation isacomponent of thefishand
fish habitat inventoriesonfilein MEL Pregiond offices.
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To capturereach type of information el ectronically, adata-entry screenfor stream
reachinformationisavailablein association with the RI C standard reconnai ssance
inventory database (FDIYS).

Fish collection permits

Fish collection per mitsare necessary, and must be obtained before any fish sampling
isundertaken. Theappropriate M EL Pregiona office must be contacted inregard to
sampling for al freshwater fish species, and the appropriate DFO divisiond office
contacted to samplefor anadromous salmon.

Sampling for fish duringinappropriatetimesor by usinginappropriate gear or methods
can havesignificant harmful effectsonindividua fish or entire populations. A cautious
approach, exercised through professiond judgment and experience, iswarranted. For
exanple

1. Avoidéectrofishing near fish reddsbecause € ectric shock can reduce egg and
aevinsurviva. When sampling just after the salmonid spawning season, look for
salmonid reddswhich may appear asmounds associated with varioudy-shaped
depressionsin the stream bed.

2. Avoid sampling wherethereare aggregations of spawning or overwintering fish.
Employ cautioninany situation whereaspeciesisknownto belimitedtosingle
habitat typewhichitself hasavery restricted occurrence within awater body.

3. Terminate sampling when survey objectives have been met. For example, stop
samplingif fishare caught in abundance within thefirst few metresof stream
during afish-stream survey.

Alwaysconsult with regional fish/habitat inventory specialistsand (or)
regional fisheriesmanagement staff toidentify any specific fish sampling
concerns.

Fish species identification

Two references should be used to identify fish collected inthefield (seethe section
“Referencesfor fish-stream identification”). Thefirst, by McPhail and Carveth (RIC
1994), containskeysto fish speciesof British Columbiaon aregiona basis. The
second, by Cannings (1993), will assist personnel to identify rare, threatened or
endangered species.

Somefish speciesarevery difficult toidentify inthefield. For example, thevery young
fry of some salmonids such asrainbow and cutthroat trout are difficult to separate.
More challengeswill be encountered with somethreatened, endangered or regionally
important fishes. In some cases (for example, some speciesof dace) speciescan be
identified only by professiond fish taxonomistsbecauseinternal dissection of the
specimensisrequired. Therefore, voucher specimensmight berequiredtoidentify
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some speciesor confirm someidentifications madeinthefield. See Fish Collection
Methods and Sandards (RIC 1997).

Beforeinitiating fish surveys, consult with MEL Pregiond biologiststo determine
whether regionally important, threatened or endangered species might be encountered,
and whether voucher specimenswill be needed.

Qualifications and training

Field surveysfor fish-streamidentification must bewell designed and will becarried
out by qualified and experienced personnel who havethe necessary expertise. Fish
sampling will be conducted by personswho have appropriate expertise, or have
received gppropriatetrainingin fish sampling techniquesand fish speciesidentification.
Personstrained to the necessary level of expertisefor fish surveysmaost commonly
includebiologists, biologicd techniciansand environmenta technicians.

Field procedures

Determination that a watercourse is a Forest Practices Code stream

To bedesignated asastream under the Code, awatercourse must satisfy the definition
of reach givenin Part 1 of thisguidebook. Therefore, unlesstheexceptionslisted inthe
reach definition apply, awatercourse must have achannel bed continuousfor at least
100 m, and the conditions of either scour or aluvial deposition must also satisfied so
that the watercourse can be designated an FPC stream (seethese sections of this
guidebook: “ Channdl bed,” * Scour,” “ Deposition,” and* Alluvium”).

Thelength of agiven watercourse should bemeasured (e.g., with ahip chain) along the
centreof thechannd, or if thisisphysically impractical, d ong one bank following the
snuosity of the channel. Although most watercourses of questionabl e stream statuswill
bethose with narrow channels(e.g., streamswith channelsusually < 3mwide),
measurement error will alwaysbeaconcern. Variationswill occur among individuas
making the measurements. When achannel ismeasured and the bed (that has sufficient
evidence of scour or aluvia deposition) iscontinuousfor nearly 100m(e.g., 98 m
long), consider aconservative approach and designatethewatercourseasavdid
reach and Code stream because of the potential for erosion, deposition and material
transport downstream.

Asdiscussed elsewherein thisguidebook, streamsare characterized onthebasis of
thereach, and the boundaries of reaches (reach breaks) occur wherethereisa
significant changein channel morphology. At thehead of awater cour sewherethe
channdl fir st emer gesat the surface of theterrain, thelocation of theupper
boundary of theupper most stream reach isthelocation wherethefirst
significant evidenceisfound of scour through tothemineral substrateor
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alluvial deposition (if the crew was proceeding downslope). Channel length
measurementsbegin or end at thisboundary. Therefore, from that location, the
watercourse must have achannel bed continuousfor aminimum of 200 min order for
it to be designated a Code stream. If the crew was proceeding upstream, thisupper
boundary would bethelast ocation where scour or deposition wasevident.

If the channel bed in the uppermost part of the drainagefailed to meet the 100 m
minimum length, that length of watercoursewould be designated an NCD (non-
classfied drainage). To determinethe uppermost stream reach inthe drainage, channel
length measurementswoul d begin again (or end, depending in the direction the crew
was proceeding) at the next significant evidence of either scour or aluvia deposition.

Determination of stream channel width

Measurementsof channel width arenot required to identify stream reacheswithfish
and thosewithout fish. Fish-streamidentification only involvessampling fishand
measuring gradient. However, methodsfor measuring width are summarizedinthis

guidebook because:
1. fiddcrewsarerequired to measurewidth for stream-riparian classification (S1—
S6)

2. good protocol and economics often dictatethat reach widthsand gradientsare
measured at the sametimesand locations.

Therefore, s multaneous measurements of width and gradient arestrongly
recommended.

Average channd width partially determinesthe stream-riparian class. Widthsmust be
measured cons stently, objectively and accurately. Because mean width variesbetween
the headwaters of astream and the mouth, width measurements should be made within
each stream reach. Average widths can then be determined for each reach and used for
reach classfication.

Stream channel widthisthe horizonta distance between the streambanks on opposite
sidesof the stream measured at right anglesto the general orientation of the banks. The
point on each bank from whichwidthismeasured isusually indicated by adefinite
changein vegetation and sediment texture. Thisborder isthe® norma” high-water mark
of the stream and is sometimes shown by the edges of rooted terrestrial vegetation.
Abovethisborder, the soilsand terrestria plantsappear undisturbed by recent stream
erosion. Below thisborder, the bankstypically show signsof both scouring and
sediment deposition.
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Stream width measurements should not be made near (e.g., within 20 m) of stream
crossings, at unusualy wideor narrow points, or inareasof atypically low gradient
such asmarshy or swampy areas, beaver pondsor other impoundments.

Avoid measuring channd widthindisturbed areas. “Norma” channel widthscan be
increased gresatly by both natural and human-caused disturbances. Thesedisturbances
include debristorrents, logging operations(e.g., direct machinedisturbance), and
removal of LWD from the channel (see Riparian Management Area Guidebook for
descriptionsof disturbed channels).

To determinethe mean reach width of astream channe!:
1. Afibresurvey chainatleast 50 mlong can beused.

2. Includedl unvegetated gravel barsinthe measurement (theseusualy show signs
of recent scouring or deposition).

3. Wheremultiple channelsare separated by one or morevegetated id ands, the
widthisthe sum of dl the separate channel widths. Theidandsare excluded from
themeasurement.

4. Thewidth of the stream reach can be calculated by averaging at least Six separate
width measurementstaken at equally spacedintervals

» dongarepresentative 100 mlength of thereach (i.e., one measurement
near either end of the 100 m sample and at | east four measurementsat
locationsin between), or dternatively

» dongtheentirereach (i.e., one measurement near either end of thereach
and at least four othersat locationsin between).

5. Alwaysdeterminethe undisturbed channel boundary. If thereisevidence of
disturbance, the proponent should consult with thelocal resource agenciesonthe
appropriate stream width to be used. Generally, thefollowing optionswill provide
guidance:

*  moveeither upstream or downstream to pointsaong the stream that do not
show signsof disturbance (e.g., where banks are not eroded)

»  usetheboundary of recently recolonized vegetation (e.g., dder, aspen,
cottonwood).

Determination of stream gradient in the field

Operational
Planning Regulation
Section 1 —

see definition Fish
Stream paragraph b

This subsection provides the acceptable methods for the determination
of channel gradient within a stream reach as referenced by regulation.

Gradient will be measured by obtaining one or more sightings that cover at least
100 lineal metres of stream channel. Measurements should be made along the
longest sighting within a stream reach. The sighting distance should be at least
60 m long and preferably longer (e.g., 100 m). However, sighting distances along
many small streams with thick riparian vegetation may be 30 m or less; therefore,
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Operational
Planning Regulation
Section 1 —

see definition Fish
Stream paragraph b
continued

where visibility is restricted, sightings in both upstream and downstream directions
can be taken from a given point to maximize the length of stream covered from
one location. More conveniently, the number of measurements can be increased
by taking sequential readings in either the upstream or downstream direction.

The following acceptable procedures are based upon the use of a clinometer
(e.g., a Suunto clinometer). Clinometers are commonly used to determine
gradients. However, accuracy and precision is generally increased by using Abney
levels and water levels (see RIC inventory manuals). The best precision is
obtained by using rod and stadia.

1.

The objective is to determine the average gradient for a reach and for sites
within 100 m of a proposed stream crossing.

Gradient will be measured over a representative 100 m length of the reach,
or for long reaches (e.g., 0.5-1.0 km long) or where sighting distances are
short, obtain measurements at three to six sites along the reach.

Stream gradients should be measured with a clinometer to the nearest 0.5%
at each site. The clinometer measures angles in a vertical plane upward or
downward from the horizontal, expressed in degrees or per cent. The
following steps detail the use of the clinometer:

. One person stands at the water surface edge, for example, at the
downstream end of the section to be measured. A second person
stands at the upstream end at the water surface edge. The second
person holds a rod or pole marked with fluorescent tape at the eye level
of the person using the clinometer.

. The person with the clinometer holds the instrument in front of one eye
so that the scale can be read through the optics and round scale-
window faces. The other eye is used to sight the eye-level mark on the
pole held by the other person.

. The instrument is aimed at the pole until the hair line viewed through
the right eye is sighted at the eye-level mark on the pole.

. The position of the hair line against the scale in the clinometer gives the
slope reading in degrees (plus or minus) on the left scale and in
per cent (plus or minus) on the right.

The gradient at each point in a stream reach can be measured in both
upstream and downstream directions if possible, and readings averaged.
Ideally, the sections in each direction should be at least 30 m long.
Alternatively, average gradient can be determined from sequential and
continuous sightings taken in either the upstream or downstream direction.
Where heavy understorey vegetation limits visibility within a reach, shorter
distances will have to be used, and measurement frequency increased.

If there are doubts about gradient uniformity within a long reach, obtain
measurements at sites spaced at 100—200 m intervals to ensure that a

47



Fish-stream ldentification Guidebook

Operational
Planning Regulation
Section 1 —

see definition Fish
Stream paragraph b
continued

reliable mean gradient is determined. If the reach is known to be very
uniform, gradient is determined sufficiently over a representative 100 m
length. For surveys made over a large number of stream reaches, or for the
entire watershed, a minimum number of measurements in specific reaches
would be taken.

Be sure to note any points where the gradient changes abruptly. These
points represent one type of reach break.

Where the channel has a strongly stepped profile or consists of a series of
short segments bounded by morphological breaks such as falls, record (if
possible) both the average slope over a long distance, and the average
length and gradient of representative areas of the short segments (each
<100 m long) between the steps. This will aid in the determination of mean
gradient for situations similar to that stated in paragraph “b” of the definition
of reach (see Part 1).

Reach descriptions in support of fish-stream surveys

When fish-stream surveysare performed, the collection of bas cinformation on stream
reach characteristicsand environmenta conditions present (water temperature,
streamflows) isrecommended. Thisinformationisuseful inevaluating conclusonson
thefish-bearing status of areach, and for assessing current and potentia channel
disturbance.

Stream reach characteristics, combined with an understanding of fishlifecycles, will
help to judgewhether areach hasahigh or low probability for bearing fish. If nofish
are captured during asurvey in areach where gradient is< 20%, conclusionson fish
absence can bejustified from physical habitat characteristicsobservedinthefield.

In addition, observationsof channel featuresareimportant to identify whether any
additional measuresfor stream channel protection are necessary. These observations
can aso reved whether changes arerequired for width measurement procedures (for
stream-riparian classification) because the channel has been widened dueto
disturbance. Thisinformationiseasily recorded inthefield by survey crews.

Field measurements can be recorded on the reconnai ssance fish and fish habitat
inventory sitecard. Thesitecardisdesigned for dataincluding fishmigration barriers,
reach typesand channel disturbanceindicatorsasdescribedinthe Channdl
Assessment Procedure Guidebook, and stream conditionsat the time of sampling
(e.g., water clarity, temperatureand flow). An exampleof thesitecardisprovidedin
Appendix 3. Componentsof thesitecard include:

1.

K ey stream featur esthat relate to fish access and distribution. Obstructionsto
fish passageincludefalls, cascadesor chutes, mgjor logjamsand culverts. Record
thetypeof obstruction and note whether it ispermanent (e.g., steep canyon) or
temporary (e.g., logjam, culvert). The height and dope of the barrier should be
measured, the presence of poolswithin the feature and upstream of it should be
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noted, and photographstaken. Notetheflow conditionsin order to help assess
whether fish can bypassthe potentia obstructionin higher flows. Beawarethat

resident gamefishesmay occur upstream of virtualy any obstructionif gradients
arefavorableupstream.

Channe characteristicsand reach type. Thisinformation includeschanne
pattern and confinement, steambed materid, bank characteristics, and channel
width, depth and disturbanceindicators. Thisinformationisused to determine
reachtype, disturbance and therelative value of thereach asfish habitat.

*  Record whether thechannel isdry, intermittent, obscured (e.g., dueto
sediment wedges), discontinuousor absent. Thisinformation can beused to
determinewhether thestream isperennial, ephemera or (and) intermittent.
Morethan onevisit to astream may be needed to determinewhether itis
seasonal . With theexceptionslisted in Part 1, watercourseswithout a
channel bed continuousfor at least 100 m (and without evidenceof either
scour or alluvia deposition) arenot Code streams. “ Streams’ noted on
TRIM often haveno visible channd, indicating incorrect mapping or
subsurfaceflow.

*  Notethepresence, amount and distribution of functiona (structurd) LWD
inthe channel. Largewoody debrisanchored inthe channel or bank isthe
stabledebriswhichisfrequently associated with poolsand fish habitat.

*  Notethestreambed materias. Thisobservationwill reveal whether
spawning gravelsare present. Record the dominant and subdominant
substrate classesamong thefollowing categories.

— fines clay, st or sand (£ 2.0 mmdiameter)
— grave:>2.0t064.0mm

— cobble: > 64 to 256 mm

—  boulder: > 256 mm

—  bedrock

*  Recordthesubstrate D95 asanindicator of fish habitat quaity. TheD95is
the size of streambed material that islarger than 95% of thetotal substrate.
Optionally, record thesize of thelargest movable particleto useinthe
channel morphol ogy classification (Channel Assessment Procedure
Guidebook).

»  Determinethereach type (oneof seventypeslistedinthesection” Stream
reaches’ inthisguidebook; see the Channel Assessment Procedure
Guidebook for methods).

*  Notetheshapeandtextureof stream banks. Thisinformation provides
evidenceof erosion such asfailing banks, completeloss of undercut banks,
severebank undercuts, or lateral channel movement.
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Channd disturbanceindicators. Notefield indicators of channel disturbance
related to banks, LWD, sedimentation and morphology. Disturbanceindicators
arefiddindicatorsof:

streambed degradati on (excessive scour) and aggradation
(e.g., mgor bars)

changesin sediment characteristicsrel ated to both supply (e.g., gully and
hilld opefailures) and transport limitations(e.g., debrisjams)

evidence of bank erosion (e.g., collapsing banks or exposure of recently
removed materiads)

features of morphology primarily related to abundance of poolsand steps
or riffles

evidencefor debrismovement, the presence of debristorrents, and any
indication of masstransport of streambed materialssuch asthe occurrence
of large barsinthe channel. Channelsdisturbed by debristorrents often
have> 80% of both bankseroded, large bars, and little LWD withinthe
channel or oriented acrossthe stream. Any LWD present generally occurs
at the channd marginsand isoriented lengthwisewith thechannel. Thesize
of logjamsa soindicatesthe potential magnitude of stream flows.

thewidths of stream reaches. Thisparameter, together with wetted width,
indicatesthe magnitude of potential flows, whether sediment and woody
debrisinthechanndl islikely to betransported, and may show that the
channel has been widened by adisturbance. Stream flow isanimportant
congderationin determining whether impactsare probable downstream
from harvest Sites.

Wetted widthsare useful because, combined with channel widths, thetwo
measurements providethe proponent with ameansto judgetherangein
discharge occurring in the stream in question. Therefore, the potential for the
stream to transport sediment and debris can be estimated. Thisinformation
isalso useful for assessing concernsand constraintsfor any planned stream
crossings. Inrelatively unconstrained channels, flood sgnsare useful
indicatorsof the occurrence of seasona ly wetted off-channel areasand
other FSZsthat may provide seasona habitat and refugefor streamfish.

Channelsdisturbed by debristorrentsfrequently haveawetted width less
than about 20% of the channel cross section. Thisobservation can be used
toidentify disturbed channelswhen measuring width to determine stream-
riparian class.

Wetted width isthewidth of thewater surface measured at right anglesto
thedirection of flow at thetime of the survey. Widths of multiple channels
aresummed to obtain total wetted width. Water beneath undercut banks,
protruding rocks, logs, stumpsand small bars (< 0.5 m across) surrounded
by water areincluded in wetted width measurements.
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4. Cove for fish. Notewhether cover isavailablefor fish, especidly juveniles.
Cover may beintheform of LWD, spaces between large substrate materials, or
overhanging banksassociated with pools.

5. Water conditions. Record water clarity, temperature and flow stage (low,
moderateor high). Theseobservationswill indicatethe suitability of conditionsfor
fish sampling. Low temperatures, turbid water and high flowsreducefish-
samplingefficiencies.

Fish sampling procedures

Operational Planning
Regulation Section 1

paragraph (b)(i)

The following alternatives will satisfy the requirements for an acceptable
fish inventory as legally referenced in paragraph (b)(i) of the fish stream
definition:

1. A Non-fish-bearing Status Report based on an assessment of 1:20 000
reconnaissance fish and fish habitat inventories available for the
local area in question;

2. A fish inventory performed under protocols specified within a local
area agreement; or

3. One of the two alternative methods detailed below in the subsection
“Acceptable survey methods.” Either the systematic-sample method
(Option 1) or the first-fish-captured method (Option 2) must be
employed to demonstrate fish absence in reaches of < 20% gradient.

Option 2, the first-fish-captured method, is the same procedure required
and detailed in the first version of the Fish-stream Identification Guidebook
(July 1995). All field surveys performed to this standard remain fully valid
as acceptable fish inventories.

In this section, “Fish sampling procedures,” and particularly the
subsections “Sampling techniques and gear” and “Survey timing,” critical
information and guidelines are provided in support of the mandatory field
procedures detailed in “Acceptable survey methods.” It is strongly
recommended that these guidelines be seriously considered by the
proponent that chooses to undertake field surveys to establish fish
absence in streams.

Fish collection permits and the requirements discussed previously under
“Qualifications and training” are also mandatory. RIC standard data forms,
recording and data management are recommended but not mandatory for
the purpose of fish-stream identification.

The following protocols should be followed in order to conduct an acceptable
survey to confirm the absence of fish from stream reaches if the decision has
been made to undertake a fish sampling program. Fish presence can be
determined by a number of acceptable techniques that cover a range of efficiency
and sampling intensity. The simplest technique might be sufficient to determine
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Operational Planning
Regulation Section 1
paragraph (b)(i)
continued

presence. Fish presence is confirmed once an individual specimen of the
appropriate species is properly identified. Sampling information and results are
then recorded and kept on file.

Determination of the absence of fish from a body of water is much more difficult.
While no fish may be captured at successively greater levels of sampling intensity,
the ultimate “proof” of absence must be associated with the most intensive and
efficient procedure appropriate for the species, life stage and time of year. For
example, when sampling for quantitative purposes, baited traps are ideally set
over 24 hours for juvenile fish, or two-trial electrofishing is performed. It is
recognized that these levels of effort are sometimes difficult to achieve.

In order to establish absence acceptably, a reasonable balance between
sampling effort and risk of error must be achieved to produce
satisfactory results consistent with the intent of this guidebook.

Sampling effort must include a significant portion of the stream reach and be
applied in the seasons appropriate for the geographical area and habitat types
present (main channel, off-channel, seasonal). The proper equipment must be
used under appropriate environmental conditions. For example, electrofishing
will be much less effective in cold water (i.e., < 5°C) or where electrical
conductivity is low.

It is recommended that sampling be done in a systematic and repeatable way so
that results can be accepted with confidence. This guidebook presents a series of
sampling techniques and gear types that generally reflect intensity levels. The
intent of this guidebook is not to identify electrofishing as the only acceptable and
final “technique of choice,” although this gear type has become singularly
advocated to determine fish presence or absence for fish-stream identification.
Biologists and technicians conducting fish surveys must be aware that alternative
techniques and gear are available, and in many cases may be more appropriate
to the habitats, environmental conditions and species present.

Ultimately, an acceptable survey has been performed when there is, in total,
sufficient evidence to support the conclusion that fish do not occur in a given
stream reach. The evidence must include, in addition to fish capture results:

1. any known information on fish presence upstream and downstream of the
reach sampled

type and location of obstructions to fish migrations
sampling conditions including stream flow, temperature and conductivity
sampling methods and effort (include gear selection sample timing)

judgment of seasonal habitat availability

o 0~ W N

evaluation of seasonal fish use of stream and off-channel habitats.
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Operational Planning
Regulation Section 1
paragraph (b)(i)
continued

Evidence that justifies the designation of a stream reach as non-fish bearing is
reported in a non-fish-bearing status report. This brief summary may include
results of any 1:20 000 reconnaissance fish and fish habitat inventory already
conducted in the watershed. It is recommended that fish sampling results and
methods used be recorded in the field on standard fish collection forms.
Contractors that have the capability to enter the information into the FDIS
database management system are encouraged to do so. These data standards
will ensure data are captured and available for future uses including the review of
the stream classifications.

Sampling techniques and gear

Several fish sampling techniques are available including: visual sightings of
readily identifiable species, angling, pole seining, trapping and electrofishing.

Visual sightings are particularly useful for surveying adult salmonids during
spawning periods. The seasonal timing of surveys is critical. For example,
anadromous salmon spawn most frequently from mid-July (e.g., some interior
sockeye stocks) to December (e.g., some coastal coho and chum stocks). Other
salmonids such as steelhead trout have different populations that collectively
spawn at times that include virtually the entire year. Consult with MELP regional
offices and DFO divisional offices for normal salmonid migration times and
spawning periods within the region of concern.

Visual surveys conducted while snorkeling can frequently be employed in both
large and small streams to locate and identify adult and juvenile fishes. Use
portable lights to inspect areas frequented by stream fish such as overhanging
banks, tree-root masses and logjams.

Visual survey results are not appropriate to use as evidence of fish absence.

Apart from viewing fish, the simplest methods are angling and trapping. These
methods employ light-weight equipment and have the advantages of being
relatively cheap and safe.

Angling is straightforward and effective for older juvenile fish and larger
specimens. It may not be effective for catching fry. A collapsible rod which can fit in
a cruiser vest is convenient gear. An angling license is required for each person
who uses this method. Again, angling surveys are not appropriate to use as
evidence of fish absence.

Pole seines are most effective in relatively small, shallow and slow-moving
streams with relatively few obstructions. This equipment is most frequently used
for collecting juvenile fishes (e.g., salmonid fry, parr and smolts). Larger, fast-
swimming fish are more difficult to catch. Seining is also ineffective and difficult
where water is > 1.5 m deep, stream velocities exceed about 0.8 m/s, banks are
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Operational Planning
Regulation Section 1
paragraph (b)(i)
continued

deeply undercut, and in areas with large amounts of small organic debris, tree
root masses, and tree branches embedded in the stream substrate.

Pole seines about 3 m long and 1.5 m deep are frequently employed for sampling
fish in streams. For most stream work, larger nets are difficult to transport and
awkward to use. Because of their disadvantages, pole seines are usually used in
combination with other techniques such as electrofishing.

Before seining, use a pair of barrier nets to enclose a habitat unit (e.g., a pool or
riffle) to prevent fish from escaping the site. Employ two fishing trials per site. If no
fish are captured in the first trial, a second trial might succeed. Fish are often
easily caught in the second pass if the stream becomes cloudy and disorients the
fish due to reduced visibility. Some fishes such as young coho salmon are
attracted to suspended sediments because invertebrate prey is also stirred up
from the steam bottom by the first seining effort.

Baited Gee-type traps (commonly known as minnow or fry traps) will not catch
fish too large to enter the trap but will catch fry, parr, smolts and other juvenile
fishes easily.

1. To use the trap, open it, put in some bait (e.g., salted fish roe or pierced cans
of either shrimp or sardines), add a small rock for ballast, and close the trap.

2. Attach a long tether string and drop the trap into the stream. Make sure the
trap is in water deep enough to be sufficiently submerged. Tie off the tether
string so that the trap is secured to the stream bank, and mark the site with a
piece of high-visibility flagging tape. Take care to select locations where trap
recovery will be easy.

3. Gee traps work well in stream pools or in the quieter water downstream of
boulders or debris, but tend to roll around too much if placed in a fast
current, and therefore, will not fish effectively. If possible, orient the trap
lengthwise into the flow (the apertures will then be in line with the flow).

Gee traps should be set during daylight hours on one day and ideally left to fish
overnight at minimum, preferably for 24 h. This requirement may be logistically
difficult when crews are attempting to cover many reaches in the quickest possible
time. However, try to set traps so that fishing occurs during a period including
either dawn or dusk. Fish are usually the most active at these times. In most
cases, fish are caught within a few hours after the traps have been set.

If this method is employed, sufficient traps should be obtained to cover a
significant part of a stream reach. Trap number and spacing will depend upon
professional judgment. As a guide, try to achieve a trapping density of at least one
trap per 10 lineal metres of stream, or place traps in the following key sites,
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Operational Planning
Regulation Section 1
paragraph (b)(i)
continued

especially when the features occur within high-gradient reaches containing fast-
flowing water and stepped pools. These features represent prime habitats for
stream fishes:

. main channel pools, especially those on the downstream edge of large
boulders or those downstream of stable, large woody debris

. off-channel pools near woody debris or overhanging banks
. logjam pools
. undercut banks

. riffle-pool junctions, especially under the cover of banks.

Observe the pools for awhile to see if there are larger fish present that are too big
to enter the traps. Also check the stream margins for the presence of small fry
because these sites are too shallow to be fished effectively with Gee traps.

Be sure to make every reasonable effort to recover all traps because
they will continue to catch fish if they are not taken out of the stream. If
any trap cannot be recovered, the trap location and reasons why
recovery was not possible should be reported.

Electrofishing is a relatively complex procedure that requires training and
technical certification to high standards by the Workers’ Compensation Board.
This procedure is not discussed in detail here. (See the RIC inventory manual
Fish Collection Methods and Standards, Version 4.0 noted in “References for fish-
stream identification” in this guidebook.) The same key habitats discussed under
fish trapping should be covered when electrofishing is undertaken. Electrofishing
is advantageous because entire stream reaches can usually be covered relatively
quickly within one day. Unlike trapping, no overnight or sampling is required.

Use a small barrier net when electrofishing in streams, especially fast-flowing
ones. Place the net just downstream of the riffle or pool being sampled so that any
shocked fish collect against the net. In some steep stream reaches, shocked fish
may be difficult to detect at the site where the probe is used because of turbulent
water.

The effectiveness of electrofishing varies not only with environmental conditions
and the species and size of fish, but also with the voltage, electric pulse
frequency, and the experience of the electrofishing operator. If a single fishing trial
fails to capture any fish, consider adjusting the frequency or voltage settings for a
second trial.
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Survey timing

Operational Planning
Regulation Section 1
paragraph (b)(i)
continued

Fisheries resource agencies usually sample for fish during mid-summer periods of
low flows (July—August). This period is also recommended for surveys of fish
presence or absence because (a) low flows may concentrate fish in stream pools
at this time, and (b) juveniles of most species will be present in streams, lakes and
wetlands. Exceptions in coastal streams include the fry of pink and chum salmon.
These fry migrate downstream almost immediately after they emerge from the
stream gravels in spring. However, both pink and chum occur most frequently in
relatively low gradient reaches where the probability of anadromous and game fish
presence is very high. In interior streams, Arctic grayling may spawn and inhabit
ephemeral streams in spring and early summer. However, adults and juveniles
may leave these sites during summer periods of low flows.

If seasonally flooded channels, wetlands, and other off-channel sites are
to be confirmed for fish absence, an additional survey will be required (a) for the
fall or spring in interior watersheds when water bodies are free of ice but contain
seasonally elevated volumes, and (b) in the fall or winter in coastal drainages.
Channels that are dry during summer, but flooded at these other times of the year,
are potential fish habitats if the adjacent main channel contains fish. These sites
must be checked at the times noted here for extent and duration of flooding, fish
access and fish presence or absence.

Acceptable survey methods

The two alternative procedures detailed below will satisfy the
requirements for an acceptable fish inventory as legally referenced in
paragraph (b)(i) of the fish stream definition.

For sampling stream reaches and off-channel sites to determine fish presence or
absence, it is recommended that sampling be done in a systematic and repeatable
manner. Be sure to cover the best of the available habitat within a stream reach.
Studies have shown that to establish the presence of certain species such as bull
trout in some high-gradient, high-elevation reaches, as much as 1.2 km of stream
coverage is necessary. Because of this pattern of distribution, the recommended
sampling method for fish-stream identification had required the coverage of as
much as 500 m to 1 km of stream to confirm the absence of species such as bull
trout. This procedure, which involves fishing until the first “Code fish” caught is
retained, is one of two alternate survey methods recommended for fish-stream
identification.

To reduce the costs and simplify the logistics associated with the “first-fish-
captured” method, an alternative “systematic-sample method” is
recommended that involves sampling the entire length of a representative portion
of a stream reach. This portion surveyed will be 100 m long or have a length
equivalent to 10 bankfull channel widths (whichever is greater). The entire length
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Operational Planning
Regulation Section 1
paragraph (b)(i)
continued

of the selected segment does not have to be sampled if fish are captured in
abundance, even within the first few metres of coverage (see below).

The systematic-sample method offers important advantages. First, the total length
of stream that needs to be covered within each survey will be substantially
reduced in most cases. For example, the results of a single-trial systematic survey
performed competently in the sample site will be acceptable if:

1. the sample site selected represents the available habitat in the reach

2. the site is sampled thoroughly at the right time of year by using gear suitable
for the season, habitat, species and life stage

3. observations on habitat quality and accessibility to fish support the fish
survey results.

Second, the results of the systematic survey generate useful data on the
probabilities of fish presence or absence in streams of given size, gradient and
location within a watershed. These data can be added to the base of knowledge
from reconnaissance fish and fish habitat inventories. Systematic-survey results
are even more important in areas where no reconnaissance inventories are
available. Information accumulated from systematic surveys can be used to predict
the likelihood of fish presence in similar streams in unsurveyed areas of a
watershed. These data are thus the foundation of future local-area agreements.

Regardless of the method adopted, the first step is to determine the likelihood of
fish presence from a review of the existing knowledge on fish distribution for

the specific areas affected by forestry activities. If no information is available, then
fish surveys must be conducted in reaches < 20% gradient to confirm

fish absence.

When known information is reviewed, look for information on the potential
occurrence of bull trout or other very rare (i.e., low density) fish for the sites that
will be sampled. Fish are more difficult to detect if they are at very low population
densities. If the data review suggests this is probable, a more rigorous sampling
intensity is justified (see step 5 in the systematic method below).

One of the two sequences detailed below may be employed in the season most
appropriate for fish presence considering the type of available habitat, species
and life stage.

Option 1: Systematic-sample method

1. The first site recommended to be sampled is a representative length within
the uppermost reach included in the affected area (cutblock or proposed
road location). Fish distributions downstream of the reach, taking barriers
and other features into account, can be assumed from the results of
this survey.
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Operational Planning
Regulation Section 1
paragraph (b)(i)
(continued)

2.

The length of the selected site will be equal to 10 bankfull channel widths, or
100 lineal metres (whichever is greater). The entire length of the site is
sampled for fish. Sampling must systematically cover all available habitat
types and employ techniques appropriate to the anticipated species and
habitats present. Use the technique most appropriate for the season and
physical conditions.

If no fish are caught in the first trial, but there are doubts about sampling
efficiency, sample again with a second method. Sampling methods and
results are recorded on the standard fish collection forms.

If electrofishing is employed and fish are caught in abundance, even within
the first few metres of coverage, stop sampling. For example, if 10 to

20 specimens are captured within the first 5 to 10 metres, the reach clearly
supports fish in abundance.

If no fish are captured in the initial sample site, the biologist or field
technician must make a professional judgment as to whether and how much
further fish sampling should be conducted.

If sampling at a different time of year is warranted due to water temperatures
that are too low, or ephemeral habitats that are accessible to fish are present
but dry, sampling should be terminated in favor of a follow-up survey at a
more appropriate time.

Sampling is finished when the surveyor is confident that there is enough
evidence to support the conclusion that no fish inhabit the reach. If the
evidence to support fish absence is insufficient, then further sampling is
required.

If no fish are found in the initial sample site, but habitat quality appears good
and no barriers to fish access are evident, a second site of a length equal to
the first site must be sampled within the same reach, again covering all
habitat types. The most appropriate sampling method shall be employed.
Sampling methods and results are recorded on the standard fish collection
forms.

In cases where it has been previously determined that populations of fish
occur in the area at very low densities, and if no fish have been captured in
the initial sampling site, additional sampling is recommended. Consult with
the local MELP representative prior to initiating surveys. It is expected that
these situations will be relatively uncommon; however, sampling the
remainder of the reach might be recommended for reaches < 500 m long.
Sampling methods and results are recorded on the standard fish collection
forms.

Evidence for justification of a non-fish bearing stream reach is reported as a
“non-fish-bearing status report.” An example of this report is provided in this
guidebook. This may include results of any 1:20 000 reconnaissance fish
and fish habitat inventory previously conducted in the watershed.
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Option 2: First-fish-captured method

Operational Planning
Regulation Section 1
paragraph (b)(i)
(continued)

1. To sample for fish, begin at the downstream end of the reach and proceed
sequentially upstream until a fish is caught and identified as one of the
species of concern.

2. If no fish are caught, continue upstream and cover the entire length of
reaches up to 500 m long. For reaches 1 km long or longer, surveys focused
on the deepest pools and other key habitats noted above are recommended
for an additional 500 m. Be sure to cover the available habitat. Studies have
shown that to establish the presence of bull trout in some high-gradient,
high-elevation reaches, as much as 1.2 km of stream coverage is necessary.
In order to establish absence, sampling according to the procedures of this
guidebook must be thorough enough to produce reliable results that minimize
the likelihood of error.

3. Document sampling methods and results on the recommended fish collection
form.

4. Evidence for justification of a non-fish bearing stream reach is reported as a
“non-fish-bearing status report.”

Recommendations for maps and data records

Maps

Informationto provideor retainfor Site-level planssuch asthesilviculture prescription
includeaplan map, any office or field datarecords, and anon-fish-bearing status
report. To ensurethat collected dataare reported in aconsistent fashion, standards
sanctioned by RIC arerecommended. A standard dataformat allowsthoseresponsible
for reviewing information and approving fish-stream identificationsto determine
whether areas sampled, techniquesemployed, and environmental conditionsduringthe
surveyswere adequate. Theinformation must beretrievableand accessibleto other
users. RIC standardsinclude data collection formswith an el ectronic dataentry system
(FDIS) and standard mapping symbols.

A planmap must be completed for site-level planssuch asthesilviculture prescription.
Present all pertinent infor mation on the plan map. Thismap must include verified
existing information aready shown on theforest development plan and new information
on stream-riparian classes obtai ned from the stream channel and fish surveys.

| dentify all stream reachesand riparian classes on the plan map on the basis of
existing and new field fish distribution, habitat inventory and gradient information.

I nformation recommended for the plan map includesareach summary symboal,
presenting known fish presence, channel width, gradientsand streamriparian class,
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and knownfishdigtribution limitsand barrierstofishmigration (seeillustrationin
Appendix 2).

Itissuggested that all fish streamsarelabeled or shown inred ontheplan map
submitted. Useasolid red linefor streeamswherethefish-bearing designationisapplied
astheresult of field survey information. Useadashed red linefor reachesidentified as
fishstreamsby using gradient criteriaad one. Classify thesefish streamsaseither S1,

S2, S3 or $4 onthe basisof width.

Streamswithout fish will Ssmply appear in blueon plan maps. Intheinterests of
provincid inventories, |abel those streamsor stream reacheswherefish absencewas
determined by field surveys. Classify streamswithout fish aseither S5or S6 onthe
basisof width.

Itisrecommended that mapping be compatiblewith the RIC manual Sandardsfor
Fish and Fish Habitat Maps (RIC 1998). A map exampleisprovidedin Appendix 2.

Data records

Supporting datarecordsin the reconnai ssance format should includeany officeor field
information on stream reach boundaries and |l ocations, reach (site) descriptions, and
fish sampling locations, methods and results. Standard (RI C) dataformsand electronic
datafilesarerecommended. Thelocationsof al fish sampling sitesand other
observations should belinked to datarecords by map (and site) number.

Non-fish-bearing status report

All stream reachesfor which non-fish-bearing statusis proposed requireashort,
concise, written justification for thisdesignation. Thisnon-fish-bearing statusreport
containsinformation that, in the professional opinion of the person responsiblefor the
survey, provides sufficient evidenceto support the conclusion that fish do not occur in
the stream reach in question. Information that should be providedincludes:

1. dateandtimeof sampling events, includinginitial and any follow-up sampling
efforts;

2. fishsampling methodsand effort employed:

»  capturemethodsused (e.g., electrofisher; Geetraps; use of barrier netsat
either downstream limit, upstream limit, or at both ends of the sampled site)

»  sampling areacovered (number, length and areaof samplesite)
» samplingeffort (e.g., number of traps, el ectrofishing seconds)
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stream conditionsduring sampling (e.g., specific conductance; flow stage of high,
medium or low; temperature; turbidity)

supporting evidence:

*  knownfish species presence both upstream and downstream
* typeandlocation of obstructionsto fish migrations

*  seasond habitat avallability

*  seasond fishuseof stream and off-channel habitats

*  resultsof any 1:20 000 reconnai ssancefish and fish habitat inventory
conducted in thewatershed

»  goplicationof any loca-areaagreements.

Approach for review of non-fish bearing reaches

A summary flowchart and checklist for fish-streamidentificationisincludedin
Appendix 4. Review of non-fish-bearing reports can be performed to determine
whether acceptabl e fish-survey methods have been employed and that appropriate,
justifiable conclus onshave been made.

1.

Sample-site
1.

Focusreview at pointsof trangition between reachesidentified asfish-bearing (S1
to $4) to those proposed for non-fish-bearing status (S5 or S6). Thesetransitions
might be shown aschangein color coding fromred lined to bluelined on plan
maps.

A rationale must be supplied by the proponent to explain why the stream
becomes non-fish bearing; e.g., known barriers, apparent natura barriers(falls,
cascades) surveyed on either sidefor fish, gradientsover 20%, or insufficient
water. An artificial barrier (e.g., culvert) isnot sufficient justification for a
stream reach to bedesignated asnon-fish bearing.

If areachisclassified as S5 or S6 and hasagradient lower than 20%, check to
seeif fish sampling was performed with appropriate methods and effort, and that
sampling conditionswerefavorablefor determining fish presence. Check the
provided information to determinewhether dl of thefollowing criteriahavebeen
satisfied for non-fishdesignations.

length

If the systemati c-sampling method was chosen, wasaminimum of 100 m length
of stream sampled inthe apparent non-fish section?1f thereach length islessthan
100 m, the sampling distance should equd thereach length.

If the non-fish bearing rational e does not include other corroborative evidence
(e.g., barrier tofish migration or sgnificant habitat constraint), then further
sampling should have been undertaken if adegquate and accessible habitat was
apparent.

If low-density speciesare known to inhabit theareaand no fishwerefoundinthe
initia 100 m systematic sample, wasafurther 100 m sampled, possibly followed
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by afurther 500 m of effort, depending on theweight of corroborative evidence
supporting non-fish status?Was an equivalent amount of stream covered if the
first-fish captured method wasemployed?

Sample methods and effort

1.  Werefish sampling methodsapplied appropriate to determine absence

(e.g., eectrofishing, or Geetraps set in adequate numbersfor sufficient durations
of time)?

2. Should asecond method of fish sampling been used and was asecond method
used asappropriate?

Sampling times and environmental conditions

1. Wassampling doneat an appropriatetime (or times) of theyear? Was additional
sampling at amore appropriatetime of year done?

2. Wereflow conditionsappropriate (not ahigh flow stageand not dry)?
If electrofishing, wasused:

e waswater conductivity above 30ps?
e waswater temperature above4°C?
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References for fish-stream identification
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Appendix 1. Acquiring existing data

Sources of FISS information

Fisheriesinformation hasbeen compiledinto the FisheriesInformation Summary
System (FISS). Thisdataset containsinformation previoudy availablein the Stream

| nformation Summary System (SISS) cata ogues, and any regiona information
availablewhen the catal ogue was compiled. Someinformation may have been missed
intheinitial compilation, and recent projects may not have been captured. Some of
thesemay include;

»  resultsof aninterior or coastal watershed assessment procedure (IWAP, CWAP),
and/or theresults of any fish habitat assessment procedures (FHAPS)

»  other government agencies(e.g., DFO), and specidist reportsand studies
» fish-streamand riparian areaclassification mapsdone by forest companies.

FISSinformationisavailablefrom sourceslisted below.

Ministry of Fisheries

Genera or specific questionsregarding the nature and/or content of FISSdata,
geographic statusreports, or information about referencesmay bedirected to:

FISS DataManager

FisheriesInventory Section

Panning and Information Branch

BCFisheries

780 Blanshard Street

Victoria, BC V8N 9M2

phone: (250) 356-9938; fax: (250) 356-1202

email: GOLIPHAN@FWHDEPT.ENV.GOV.BC.CA

If arequest islargein scope, the agency prefersto receive details of therequest by fax
or email. Requestsfor photocopiesof theoriginal dataforms, listsof references, or
copiesof theactual reports should be made at thislocation. Copiesof the FISS Data
Compilation and Mapping Procedures Manual may al so be obtained here.

I nformation regarding watershed codes, RAB (ResourceAnaysisBranch—‘Old
Watershed Codes'), which are associated with FI SSinformation, can befound onthe
BC Fisherieshome pageat: <http://www.fisheries.gov.bc.ca>.
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Department of Fisheries and Oceans

FISSdataare avail able through the DFO home page at:
<http://habitat.pac.dfo.ca’heb/fhiip/>.

Inquiriesabout the devel opment of and accessto the DFO home page should be
directedto:

Brad Mason

Department of Fisheriesand Oceans

Habitat Management Division

327 — 555 West Hastings Street

Vancouver, BC V6B 5G3

phone: (604) 666-7015; fax: (604) 666-7907
email: MASONB@MAILHOST.PAC.DFO.CA

Hard copies of FISS maps

Hard copiesof FISSmapsareavailableat acost from:

ArchetypePrint

459 —409 Granville Street

Vancouver, BC V6C 1T2

phone: (604) 602-0282; fax: (604) 602-0283

Please notethat Archetype Print isnot responsiblefor map content. Queries about
content should be directed to the BC Fisheriesor DFO contacts|isted above.
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Ap pen dix 2. Example map for presentation of data for forest development plans and
silviculture prescriptions
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Appendix 3. Dataforms for field surveys
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Fish collection form — front
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Individual fish data form — front
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Appendix 4. Flowchart and checklist for fish-stream identification

Forest Development Plan Level

Silviculture Prescription Level

1. Collect all available, known information on fish distribution
a. FISS database
b. new data from MELP regional offices and DFO divisional offices
c. reconnaissance (1:20 000) fish and fish habitat inventories (MELP regional

offices and BCF).

A 4

2. For areas of joint approval

a.

b.
Conduct field assessments to identify all fish streams shown
on 1:20 000 maps (see field assessment requirements below)

community watersheds (for fish passage requirements

at stream crossings)
other areas of joint approval

3.

Forest development plan map

a. map all known fish-streams and stream classes for streams shown on 1:20 000
TRIM forest cover and reconnaissance fish and fish habitat inventory maps.
Include known “resource features:” MSZs (coastal areas) and mappable,
known FSZs

b. for areas of joint approval, include fish-streams and stream classes determined
by field assessments.

v

v

Determine the need for field assessment in streams < 20% gradients for
silviculture prescription level plans for areas in and adjacent to category A
cutblocks and proposed roads
a. when reconnaissance inventory is available
i. assess probability of fish presence/absence from reconnaissance
information for streams of similar size, gradient and location
i. consider field assessment for streams of < 20% gradient where
fish use is uncertain
ii. use protocols under local area agreements
b. when reconnaissance inventory is not available
i. assess probability of fish presence/absence in streams < 20% gradient
according to the Fish-stream Identification Guidebook
— high probability — consider assigning fish-bearing status
— low or uncertain probability — consider field assessments to prove
absence
ii. use protocols under local area agreements.

5. Conduct field assessments according to the
Fish-stream ldentification Guidebook
a.

~eoom

s Q

obtain fish collection permits
identify/confirm reaches and
measure reach widths
measure reach gradients
survey for fish

record information on RIC standard data forms (fish
captured, sampling methods,
use protocols under local area agreements for the above
consider all information and prepare defensible justification
for designating stream reaches as non-fish bearing in a
non-fish bearing status report.

reach boundaries

etc.)

6.

A 4

Silviculture prescription map

a. map all fish streams and show all stream classess in and adjacent to proposed
category A cutblocks and proposed roads from field assessments and known
information

b. retain non-fish bearing status report with relevant known information and field
assessment results.
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