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Introduction

Coho (Oncorhynchus kisutch) and Chinook salmon (O. tshawytscha)
and steelhead (O. mykiss) are listed as Threatened under the
Endangered Species Act in coastal Northern California (Federal
Register 1997, 1999, 2000). Breeding population size is important for
assessing population status (McElhany et al. 2000). The National
Marine Fisheries Service focuses on the number of adults escaping to
spawn to evaluate the natural viability of salmon populations for
recovery planning (Busby et al. 1996). There is a need for a reliable
technique for long term monitoring of adult Chinook and Coho salmon
and steelhead populations in coastal Northern California.

Spawning surveys; redd counts, live fish observations, carcass mark-
recapture surveys, and releases above weirs and counting structures
are commonly used to assess salmonid population abundance (Maahs
1997, Rieman and Myers 1997, Susac and Jacobs 1999, Jacobs et al.
2001, Gallagher 2002, 2003, Gallagher and Gallagher 2005, Hannon
and Healey 2002). The California State Department of Fish and
Game’s Anadromous Fisheries Resource Assessment and Monitoring
Program has been testing, modifying, and evaluating various
approaches for estimating salmonid populations in Northern California
since its inception in 1999. Spawning surveys, which include redd
measurement, redd counts, live fish counts, and carcass marking, in a
stratified index sampling scheme (Irvine et al 1992) have been shown
to produce reasonable population estimates with reduced field effort
(Gallagher 2003, Gallagher and Gallagher 2005) and were proposed
by Boydstun and MacDonald (2005) as the primary technique for
regional long term monitoring of California’s salmonids. The purpose
of this Protocol is to describe field methods for collecting information
to estimate salmonid escapement in coastal Northern California
streams.

Predetermined, 2-3km reaches (See Boydstun and MacDonald
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(2005)for discussion of the rotating panel design and reach selection
process, and Appendix A) will be surveyed biweekly (Gallagher and
Gallagher2005) beginning in late-November, with one survey
occurring prior to fish entering spawning areas, and continuing until
late-April (or when new redds and fish are no longer observed). Each
reach should be surveyed a maximum of two weeks apart and stream
flows and/or weather conditions will have some bearing on the
temporal intensity of surveys. All redds will be identified to species,
measured, and geo- referenced. All live and dead fish will be
identified, measured, and marked (carcasses only). Redd longevity
and observer efficiency in redd detection should be estimated for
each watershed each year following Gallagher and Gallagher (2005).
The condition of redds measured during previous surveys will be
recorded to assess the duration of redd observability and observer
efficiency.

Study area

The current study area is coastal Mendocino County, although it should
be expanded to include other riversand streams throughout coastal
Northern California in a rotating panel design (Boydstun and
MacDonalnd 2005,0regon Plan for Salmonids at www.oregon-plan.org)
in order to estimate salmonid escapement withinand among ESU’s. To
determine the entire length of spawning habitat in streams where the
extent of spawning habitat is not known, it should be determined by
surveying the entire area of suspected habitat during the first year
with each survey continuing for about one hour above the last redd
observed or to assumed barriers. Caspar (CAS), Hare (HAR), and
Pudding (PUD) creeks, and Little (LTR) and Noyo (NOY) rivers are of
primary interest due to the history of similar work conducted on these
streams and were selected to for pilot evaluation of the California Plan
(Gallagher and Collins 2004). It is unlikely that, due to time and
personnel constraints, other streams will be surveyed during 2006-07.

Survey Segments

Survey segments (the length of stream that can be surveyed in a day)
and reaches (stream segments between two tributaries or other
landmarks, from 0.5 to 8 km in length) for the 2006-07 season are
shown on the survey maps in Appendix A. Survey reaches for the Pilot
Program in 2006-07 were selected following Boydstun and MacDoland
(2005) by the Institute for River Ecosystems Humboldt State
University (Dana McCain Personal Communication) where reach
boundaries are known landmarks or tributary confluences. This
process identified 78 three km reaches in these streams, 10% of
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which (8 reaches) were selected following the California Plan (Trent
MacDonald personal Communication). These reaches will be included
in the total habitat surveys in Caspar and Pudding Creeks and the
South Fork Noyo River as well as in the 33% sampling of the Upper
Noyo River and Hare Creek. Together these data will allow
escapement estimates at reach, stream, and regional levels. In
conjunction with the spawning surveys floy tagging operations will
occur on Caspar and Pudding Creeks and the South Fork Noyo River
above the ECS. The entire extent of spawning habitat in Caspar and
Pudding creeks and the South Fork Noyo River will be surveyed due to
the history of study of these two streams and the need to look for fish
marked and released at the weirs. The Little North Fork Big River will
be surveyed by SONAR. Other streams, given time and resources, will
be surveyed to determine extent of spawning habitat, establish survey
segments, identify access points, and acquire landowner permission to
conduct surveys.

Field methods

Because the data needs for the study differ between fish and redds
there are two data forms: one for live fish and carcasses and one for
redds and associated information. Both forms have the same header
format.

Redds and Redd Data Form

Each segment or reach should be surveyed at least biweekly (see
survey schedule; Appendix B) or a maximum of 14 days apart
between high flow events (Gallagher and Gallagher 2005). All redds
will be marked in the field with flagging to avoid double counting and
determine the duration of redd longevity and observer efficiency,
measured, and geo-referenced. See the example redd data input form
(Figure 1a) for proper data recording. For safety and to decrease
errors in redd identification and measurement, teams of two should
walk or raft each stream reach. On each survey, surveyors will look
for new and old redds and examine all flagging from this season
(inspect all flags and look for "REMEASURE” written on them, if it says
this, do it! And write on the flag that you did!).

Header Information

Fill in redd and fish data forms header information for each survey
even if nothing is observed (Figure 1a, Appendix C are blank data
forms. Note: extra space for detailed notes is on the back of both data
forms). Use the stream name, segment or reach name, reach id

number, and map number from the map of the segment you are
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surveying. If you are surveying a stream that has multiple reaches
(reach numbers), use a new data form for each segment and write the
section number in the section space in the data form header, even if
no redds are observed. It is very important to keep the data for each
reach separate and identify the reach each redd came from. For
surveys in streams with multiple reaches, redds at the lower end of the
section which are on the boundary line are not counted, those at the
upper end of the section that are on the boundary line are counted.
Record the date of the survey. If a survey section takes more than one
day notethe date of the second day in the notes. The week number is
the Julian week, the first week in January is week one and the last
week in December is week 52. Write the names of the people doing
the survey in thesurveyor’s space. The map number is shown on the
header information on the map page for each reach andis the same as
the reach number, record that number here. Record the reach ID
number in the appropriate space. Record the air and water
temperature in centigrade. Estimate the water visibility in meters
with the survey rod as the visible depth to the stream substrate on
every survey. Estimate the stream flow at the bottom end of each
survey section on every survey and record the stage from the stage
gauge, if present.

A quick way to estimate the stream flow is to; (1) measure the wetted
width of the channel perpendicular tothe flow (in meters) in a run area
that lacks surface turbulence, under cut banks, and overhanging
vegetation; (2) measure the depth of the water (in meters) across the
channel at three or four points and average these; (3) multiply the
width by the average depth; (4) hold the wadding staff parallel to the
stream flow just above the water surface so that you have one meter in
view, use a leaf or spit at the top end of the one meter mark on the
wadding staff while using the second hand of a watch or counting one-
one thousand, etc. to estimate how long it takes the leaf to float one
meter; (5) multiply the number of seconds it took the leaf to float one
meter by the result from number 3 above, which results in flow in cubic
meters per second. Record the drive time as the total drive time to and
from the survey site. Record the start and end time of the survey as
the time from leaving the vehicle until returning to it. Record the
current weather conditions (i.e. sunny and cold, light wind, etc.). Note
conditions of importance such as land slides or road conditions or
changes in stream flow or water visibility.

Redd Data
Record Number

Each redd and fish gets an unique individual record number. The
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Record Number is a seven number numeric code based on survey date
which is linked to the stream and reach information in the header
information. The first two nhumbers are the month, 01 would be
January and November would be 11. The second two numbers are the
day of the month such that the second of the month would be 02 and
the 15% would be 15. The following three numbers range from 001 to
999 and each redd and fish gets a consecutively higher number each
day. For example, you see a fish on a redd during a survey of reach
12 in the Noyo River on February 15, the number for the redd would
be 0215001 and the fish would be 0215002. In instances where more
than one crew is on a river (surveying separate segments) divide the
001-999 by the number of crews. The crew on the lowest segment
gets the lowest set of numbers and the crew on the highest segment
gets the highest set of humbers. For example, three crews are in
Pudding Creek on the same day, the lower crew gets 001-333, the
middle crew uses 334-666, and the crew surveying the upper
segment gets 667-999. Make sure each crew knows their numbers
before leaving the office. This should be the second to last done
before leaving, the first being that you have all the necessary
equipment, maps, and data forms and know where you and all other
crews are going. Write the record number for each redd on the
flagging (see flagging below) and on the data form (Figure 1a). This
number should be recorded on the maps (see mapping below) for
each redd observed and on the data forms.

Species

Visually identify the species of each redd to the best of your abilities.
Use the species code on the data form for fish and redds. Record this
on the data form and on the flagging. If a redd is under
construction and a fish is on the redd and you clearly identify it, use
the species code (i.e. Onmy, Onki, Onts, or Latr), record all data and
write "Remeasure” in the notes and on the flag. If the redd is
classified as test or under construction (Fish on) write this on the
flagging and record the total length and width (sum of the pot and tail
spill length and the maximum width) on the flagging with the word
REMEASURE. If you come across a flag with the above on it, re-
measure it. If it is now clearly one species or another use this species
code with the previously used record humber on the data form, record
all appropriate data on the data form. If it hasn’t changed don’t re-
measure it. Do note the redd age (see Redd Age, below). If you
remeasure a test redd and reclassify it, cross out “test” and
“remeasure” on the flagging and write the species and date on the
flag. Leave the original record number on the flag.



Redd Measurements

The purpose of measuring redds is to accurately estimate the area of
the redd so that these data can be used to differentiate species and
estimate escapement (Gallagher and Gallagher 2005). The pot area
and tail spillarea are calculated from the field measurements treating
the pot as a circle or ellipse and the tail spill as a circle, square,
triangle, or rectangle depending on the individual measurements. The
figure on the top of the redd data form is an idealized redd showing
where each measurement should be taken (Figure 1a). In most cases
the redds you find in the stream will not conform to this idealized
shape. In these cases, remember that we are interested in calculating
the total area of the redd. So measure them such that this is possible.
The examples in Figure 4 shows some of the common “unusual” redd
shapes we’ve encountered and where and how to measure these such
that the area can be best calculated.

Pot Dimensions

Pot Length (PL) is the total length of the pot parallel to the stream
flow in meters to the nearest decimeter (Figure 1). Measure in meters
from the top to bottom edge. When the pot is irregularly shaped, do
your best to estimate the total length (Figure 4). Record this
information on the data form.

Pot Width (PW) is maximum width of the pot perpendicular to the
stream flow or pot length in meters to the nearest decimeter. Measure
in meters from one edge to the other. When the pot is irregularly
shaped, doyour best to estimate the maximum width (Figure 4).
Record this on the data form.

Pot Depth (PD) is the maximum depth of the excavation relative to the
undisturbed stream bed (Figure 5) inmeters to the nearest decimeter.
Use the staff to measure the depth. Record this on the data form in
meters.

Pot Substrate (PS) is the size of the dominant substrate in the pot.
Visually estimate, using your staff gauge to calibrate your eye, the size
of the dominant substrate in the pot in centimeters. The substrate size
is the length of the diameter of the smallest axis that will pass through
a sieve, in centimeters. Record this on the data form.

Tail Spill Dimensions

Tail Spill Length (TsL) is the total length of the tail spill parallel to the
6



stream flow in meters to the nearest decimeter (Figure 1a). Measure it
in meters from the top edge of the middle of the pot to bottom edge
of the tail spill. When the tail spill is irregularly shaped, do your best
to estimate the total length (Figure 4). Record this on the data form.

Tail Spill Width 1 (TSw1) is the maximum width of the tail spill
perpendicular to the stream flow or potlength in meters to the
nearest decimeter. Measure it in meters from one edge to the other
1/3 of the distance down from the top of the tail spill. When the tail
spill is irregularly shaped, do your best to estimate the maximum
width (Figure 4). Record this on the data form.

Tail Spill Width 2 (TSw2) is the maximum width of the tail spill
perpendicular to the stream flow or potlength in meters to the
nearest decimeter. Measure it in meters from one edge to the other
2/ 3 of the distance down from the top of the tail spill. When the tail
spill is irregularly shaped, do your best to estimate the maximum
width (Figure 4). Record this on the data form.

Tail Spill Substrate (TS) is the size of the dominant substrate in the
tail spill in centimeters. Visually estimate, using your staff gauge to
calibrate your eye, the size of the dominant substrate in the tail spill
incentimeters. The substrate size is the length of the diameter of the
smallest axis that will pass through a sieve in centimeters. Record
this on the data form.

Fish on Redd

If you observe a fish on a redd (record yes and fish number here)
do your best to identify it to species. If there is not a fish on a redd
write no.

Fish on Redd Record Number

If a fish is on a redd record that number here, if there are more than
one fish on a redd record all the numbers here. Example one female
and two males on redd number 1212001 record the fish humbers
1212002, 1212003, and 1212004 or write 1212002-004. Record the
fish record number in this column andon the fish data form with all the
appropriate data write remeasure in the notes and on the flag. If
the fish is on the redd and you don’t want to disturb it, you must
visually estimate all redd and fish data, recordthis on the data forms
and that you visually estimated the measurements, and flag the redd,
write remeasure on the flag and in the notes. If there was no fish
then record no. It is important that all fish on

redds are recorded on both data forms, with the data completely filled
out. Do not skip this. If you have tg, visually estimate the redd



measurements. Record every thing on the data forms.

Redd Age

To determine how long we are able to observed redds we are going to
estimate the redd age and record if and when it was previously
measured. Record the redd age as 1 = new since last survey, no flag
present. 2

= Still measurable but already measured. 3 = No longer measurable
but still apparent. 4 = No redd apparent only a flag. 5 = Poor
conditions can not determine if measurable or not. Note that all redds
that have not previously been encountered (no flag present) are by
definition age 1. If you come across an unflagged redd it is age 1, if it
looks older write this in the notes column. On a subsequent survey
when aredd is no longer apparent and the flag is still there, record a
4 in this column and write 4 and circle it on the flag. Note you did this
in the notes. During surveys when you find a redd flag with a circled
4 on it, just keep on going there is no need to record any further
information about this redd. If however, a new redd has been
constructed in this spot do note the presence of the old 4’d flag in the
notes and record all information for this new redd.

Remeasured?

This is a yes or no column. Yes if re-measured no if not.

Distance to Flag

This is the distance in meters from the middle of the tailspill to the
flag that identifies this redd. Flagging must be tied to solid object
(see flagging below). Record the distance from the tail spill to the
flag in this column. Write this information on the flag also.

Direction to Redd

This is the compass direction from the flag to the middle of the tail
spill. Record this information in this column and on the flag (see
flagging below).

Notes

Record if the redd is irregularly shaped (not a circle, ellipsis, oval,
square, or rhomboid). What shape is it? Record the part of the stream
where the redd is located (in the middle, side or edge, above or under
a log, etc.). Record other pertinent information, stuff that won't help
our understanding, such as two salamandersin hole, is not needed.

8



Use the back of the page with the record number followed by
additional information.

Page_ of_ Page

The redd data form is page 1 to n, depending on how many redd data
forms are used for each survey. The fish data form is page 2 or n +1,
depending on how many redd data forms are used for each survey, to
fish page n. If there are no redds or fish, don’t include the maps,
otherwise the map pages are the next numbers consecutively following
the fish data page numbers. Fill out the entire data forms for each
survey, even if nothing is observed. Staple together and file
appropriately when you return to the office at the end of the day.

Flagging

For all redds write the Record Number, Species Code, the total redd
length (pot length plus tailspill length and maximum redd width,
distance and direction and the year on the flagging, and Redd Age
(see Figure 2 as an example). Tie the flagging securely to the closest
solid living object directly above and perpendicular to the pot of the
redd. Do not step or walk on redds. Measure the distance from the
middle of the tailspill to the flag location and write this on the flag and
in the proper column in the data form.

Measure the compass angle from the flag to the middle of the tailspill
and write this on the flag and recordit on the data form. If the redd is
a test redd or under construction, write REMEASURE on the flagging
and in the notes. Examine all flags during each survey (See Redd
Age). If the redd was identified as test during previous surveys and it
has changed (i.e. gotten larger) or is now clearly a redd of one
species or another, record the Record Number from the flagging on
the data form and re-measure the redd. Cross outtest and remeasure
on the flagging and write the redd species and date on the flagging.
Leave the record number unchanged. Record all appropriate data.
Record the location of the redd on the map.

Mapping

Mark the location of all new redds on the field maps. Pay attention to
stream and landform features such asleft (look down stream) and
right bank tributaries, notable river bends, and other features to keep
track of your location so that when you find a redd you can place it's
location on the map. Draw a dot on the map and connect this with a
line to a place on the map away from the stream where you can write
the record number for the redd (Figure 3). Record this on the map for
all redds observed. If there were no redds or fish observed for a
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survey, there is no need to include the map in the data packet at the
end of the day.
Reuse this map on a future survey.

Live Fish/Carcasses Field Methods and Data Form

All fish observed will be identified to species, length and sex visually
estimated, and certainty of identification and sex, condition of fish, on
redd, and tag present or not will be noted. All carcasses will be
measured, sexed, examined for tags and fin clips, and untagged
carcasses will be marked with a uniquely humbered hog ring.
Carcasses will be marked by attaching a uniquely numbered metal tag
only to the lower left jaw. If the fish has no lower jaw it is considered
a skeleton (or part of a fish), record all information on skeletons and
note in the notes that is what it is. Recaptured carcasses tag numbers
will be recorded. Look for floy tags and operculum punches on all
carcasses. If the carcass is fresh (eyes still there and clear) take
scales and tissue. See below and the example fish data form (Figure
1b) for proper data recording. Do not flag or map fish.

Header Information

Fill this part of the data form as you did for the redd data form. Fill it
out even if you don’t see any livefish or find any carcasses (Figure
1b).

Fish Data

Record Number

The record number is a unique individual number for each fish (or
redd). The system is the same as for redds. Fish and redds are
numbered consecutively from the first observation each day,
recaptured carcassesdon’t get a new record number. If it's a carcass
recapture record 000 and when you return to the office and look up
the tag number on previous surveys’ data forms (or in database) to
find this information, change it on the data form when you know it.
Record the Record Number on the data form. The Record Number is a
seven number numeric code based on survey date which is linked to
the stream and reach information in the header information. The first
two numbers are the month, 01 would be January and November
would be 11. The second two numbers are the day of the month such
that the second of the month would be 02 and the 15t would be 15.
The following three numbers range from 001 to 999 and each redd
and fish gets a consecutively higher number each day. For example,
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you see a fish on a redd during a survey of reach 12in the Noyo River
on February 15%, the number for the redd would be 0215001 and the
fish would be 0215002. In instances where more than one crew is on a
river (surveying separate segments) divide the 001-999 by the
number of crews. The crew on the lowest segment gets the lowest set
of numbers and the crew on the highest segment gets the highest set
of numbers. For example, three crews are in Pudding Creek on the
same day, the lower crew gets 001-333, the middle crew uses 334-
666, and the crew surveying the upper segment gets 667-999. Make
sure each crew knows their numbers before leaving the office. This
should be the second to last done before leaving, the first being that
you have all the necessary equipment, maps, and data forms and know
where you and all other crews are going. Write the record number for
each redd on the flagging (see flagging below) and on the data form
(Figure 1b).

Species

Visually identify the fish species to the best of your abilities. Use the
species code on the data form for fishand redds. Record this on the data
form. If a redd is under construction and a fish is on the redd and you
clearly identify it, use the species code (i.e. Onmy, Onki, Onts, Latr, or
Unkn) for the redd and the fish, write “under construction” in the notes
and “remeasure” on the redd flag.

Identification

Chinook salmon have a black mouth with black gums, 13-19 anal fin
rays, a narrow caudal peduncle, the caudal fin rays are smooth, they
have large black spots on the back and both lobes of the caudal fin,
and agenerally thick body. Males generally have a pronounced kype
and females don’t. Ripe females are generally rotund.

Coho salmon have a black mouth and white gums, 13-19 anal fin
rays, a wide caudal peduncle, small black spots on the upper back and
upper lobe of the caudal fin only, and a generally thick body. Males
generally have a pronounced kype and females don’t. Ripe females
are generally rotund.

Steelhead have a white mouth and white gums, 8-12 anal fin rays, a
wide caudal peduncle, the caudal fin rays are smooth, small black
spots on the back, uniform rows of black spots along the caudal fin,
and a generally slender body. Males generally have pronounced to
somewhat pronounced kype, very pink operculum, and a pink stripe
along the lateral line. Ripe females are generally rotund, no kype, and
have apink stripe along the lateral line.
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The above identifications mainly rely on relative differences so that
you may need to have two species in hand to tell them apart (i.e.
wide versus narrow caudal peduncle). As with any key, you should
use combinations of the above characteristics to identify fish. As a
general rule, if you see the mouth, (I've found it the best character)
and can tell the color of mouth and gums this is most desirable. Don't
rely onthings not in a taxonomic key, such as the size of the eye or
color of the adipose fin, to determine species. If you can't tell, it's
unknown.

Certainty of Species

If you see a number of the above characteristics and you are sure of the
species use a 1 in these columns. Ifyou are pretty sure and saw some of
the above, but not the mouth use a 2 in this column. If you are only
somewhat sure, only saw the fish briefly, or you don’t know use a 3.

Sex of Fish

There are three choices here, 1) Male, 2) Female, and 3) Unknown.
Coho salmon males generally have a very pronounced kype while the
kype in females is less pronounced or nonexistent. Females dig redds
whereas males chase other males and females and do not dig redds.
As such females coho salmon will have worn caudal fins as the season
progresses. Males can also show wear on their fins. Male steelhead
have a somewhat pronounced kype and pink coloration along the
lateral line and on the operculum. Female steelhead generally lack a
kype, are rather rotund when ripe, and have pink coloration along the
lateral line. Chinook salmon males have a kype and females do not.

Certainty of Sex

If you see a number of the above characteristics and you are sure of
the sex use a 1 in these columns. Ifyou are pretty sure and saw some
of the above, but not the kype use a 2 in this column. If you are only
somewhat sure, only saw the fish briefly, or you dont know use a 3.

Fork Length

This is the length in cm from the tip of the snout to the fork in the
caudal fin. Often for live fish this is estimated by observing fish near
objects in the stream near the tip of the snout and fork in the tail,
visually estimating this length, and checking it with the survey staff
after the fish has swan off.
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Condition of Fish

This information will help with estimating the length of time fish are
present on the spawning grounds. There are two possibilities for live
fish, fresh (not yet spawned) L1 and spent (spawned out) L2. There
are six possibilities for carcasses these are; 1) freshly dead clear eyes
(take scales and tissue, see scale and tissue below), 2) Cloudy eyes,
3) No eyes and fungus, 4) Skin and bones with head, 5) Skin and
bones no head, and 6) Loose tag no fish. Use the number codes L1
and L2 for live fish and 1 through 5 for carcassesin this column.

Fish on Redd

If you observe a fish on a redd (yes) do your best to identify it to
species, if not no. It is important that all fish on redds are recorded
on both data forms, with the data completely filled out. Do not skip
this. If youhave to, visually estimate the data. Record every thing on
the data forms.

Redd Number

If the fish was on a redd record the redd number from the redd data
form of the redd in this column. If thefish was not on the redd draw a
line through the column.

Live or Carcass

If live write “live” in this space If it's a carcass fill in with “Carcass.” If
it's a carcass check for tags, operculum punches, and fin clips. Record
this information. If it’s fresh (clear eyes) take scales (see Figure 7)
and tissue, record this in the notes column. Tissue samples are
generally a five cm square taken from the upper portion of the caudal
fin. Fold the tissue sample in write in rain paper and place the sample
in an envelope and record all pertinent information (as for scales,
Figure 7) and note this is a tissue sample.

Place the tissue sample in the tissue drier when back at the office.

Carcass Tag Number

If it's a carcass and untagged, tag it and record the number here.
Only tag carcasses on the lower left jaw. If it has no jaw it is a
skeleton. Record all data for skeletons and write skeleton in the notes
section of the data form. If it's a recapture record the tag number
here and write yes in the recapture column.
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Carcass Recapture?
Simple yes or no. If it has a hog tag enter “yes” and record the
number in the tag number column. If it hasa floy tag see below.
Recaptured fish don’t get a new record number. Wait until you return
to the office and look up the tag number on previous surveys’ data
forms (or in data base) to find this information.

Floy Tag?

Simple yes, no, or unknown. If the fish has a floy tag then yes. If the
fish doesn’t have a floy tag then no. If you didn't see the fish well
enough to determine if the fish had a floy tag or not then unknown.
Record this information here.

Floy Tag Number

If it has a floy tag and it’s a live fish, try and read the number.
Record the number if you can read it, believe it or not some times
you can read the number on a live fish. If you can not then write
unknown here. If it's a carcass and has a tag or you find a loose tag
in the stream, enter the number in this column.

Floy Tag Color

For a live fish observation that you are both positive a floy tag is
present and positive of floy tag color, enter color of tag in this column.
If you are positive the live fish has a floy tag, but not of the floy tag
color, enter unknown in this column. If you are positive the live fish
has no floy tag (all floy tags will be on the left or right side of the fish
just below the dorsal fin) put a line through this column. For a carcass
with a floy tag, enter color of tag in this column. If a carcass doesn't
have a floy tag put a line through thiscolumn. For a loose floy tag
found in the stream enter tag color in this column. Issue a record
number fora loose floy tag found in the stream. Please pick up and
bring back to the office all floy tags found in carcasses/skeletons or
found loose lying in the stream.

Floy Tag Side?

Simple left or right. If no floy tag leave this column blank or cross it
out.

Operculum Punch?

Simple yes or no. Fish will be operculum punched on either the left or
14



right side with a variety of punchshapes, check both sides. Record
yes or no here.

Operculum Punch Shape

There are eight possibilities here. These are circle, triangle, square,
star, heart, tear drop, rectangle, and flower. Record the operculum
punch shape here. If it has a operculum punch but you can not tell the
shapesince, for example the operculum is torn, record the most likely
possibility and write in the notes that you are unsure of the shape and
why.

Operculum Punch Side

Simple left or right, record which side the punch is on. If no punch
leave this column blank or cross it out.

Fin Clip, Coded Wire Tag, or Pit Tag

Look for Left or Right Maxillary, Left or Right Pelvic, Upper or Lower
Caudal Fin Clips, adipose clip, and Operculum Punches on live fish and
carcasses. If they have one or more of these, record what it is. Do not
use abbreviations for fin clips as it can be confusing. Write out the clip
type in full, if there is not enough room use the notes section and back
of the data form. Use the notes column to record more information.
Fish without adipose fins are likely of hatchery origin and you should
look for a coded wire tag or collectthe fish head for laboratory tag
detection.

Notes
Record other pertinent information, stuff that won’t help our
understanding, such as two logs over the stream or nice fish, is not
needed. Use the back of the page with the record number followed by
additional information.

Page_ of_ Page

The redd data form is page 1 to n, depending on how many redd data
forms are used for each survey. The fish data form is page 2 or n +1,
depending on how many redd data forms are used for each survey, to
fish page n. If there are no redds or fish, don't include the maps,
otherwise the map pages are the next numbers consecutively
following the fish data page numbers. Fill out the entire data forms for
each survey, even if nothing is observed. Staple together and file
appropriately when you return to the office at the end of the day.
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Back at the Office

Put data forms in order and make sure every thing is filled out
properly. Staple together and file in proper spot. Don’t leave data
forms in the data box or lying about the office, unless the forms are
wet and need todry. Store all equipment in the proper place. If you
finish early, enter the data into the data base at the end of each day.
All data should be entered into the data base at the end of each day,
unless you get back late.

Notes on Field Safety

Always work in pairs. Bring extra food, water, and clothing. Plan your
route and always look ahead while walking in the stream and
especially while kayaking downstream. Bring all appropriate safety
gear while kayaking. Bring the satellite phone and office and home
phone numbers of coworkers (office and home phone numbers are
programmed into the phones memory, other numbers can be added as
needed). Make sure other crews know what segment you’re doing
each day and ETA for return to the office. All crews should plan to
return to the office by 5pm, so if you are in a busy reach, it’s getting
late, and you don’t think you can finish in time stop the survey leaving
enough time to return to the vehicle and then the office, mark the
ending location with flagging, and return the following day to finish the
survey. If you're pushingthe return time, like it takes longer to hike
back the vehicle then you thought use the Satellite phone and inform
your supervisor that you are on your way but expect to be late. Don't
ride the quads (aka ATV’s) ifyou’ve not had the proper training. Use
extra caution when loading and unloading the quads. Park the truck
so that the truck is level and the rear tires are down slope so that the
tail gate is as close to the ground as possible and so that the ramp is
more level than steep. Wear the Helmet at all times. While
unloading put the atv in 4 low, lean forward while going up and down
the ramp. Don't sit. Or unload by putting the quad in four low and
reverse and walking it down the ramp. Pay attention to what you are
doing. Don’t speed and watch for other traffic. Be respectful of the
locals and drive < 15 MPH on all roads (see Irmulco Road Corporation’s
Road use recommendations, Appendix D). Drive slowly past all
residences. Don’t drive in the ditch. Drive with the lights on. There is
a spare key for all the AFRAMP Fort Bragg vehicles in the brake light
above the cab. If you're not done with the survey and it’s getting on
towards 4 pm, stop the survey and return to office. Always plan to be
back by 5pm. All crew members should have ATV, CPR/First Aid, and
Swift Water Rescue training.
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Fill out even if no redds were observed Pags 1 of 3

Stream Weelk: Water A )
MName: Caspar Cresk 52| Temp. g Species Codes: Onki = Coho
Salmon
Section Map # Air
Mame: Below Forks CAS 1 Temp. 11
Onme = Steelhead
Reach ID: VWater Start
CAS 1 Visibility 1.5(Time: 12:50 _
{rmn): Onts = Chinook
Date: Stream Flow End
12/12/2003|(m" /=) 0.25(Time: 13:50 Salmon Latp = Pacific
Surveyor Stage: Drrive
si Lampre
Mike Marrison, Scott Harris 99.2(Time: 0.75 prEy
Mok = Unknown
Species
Veathar: Directions: Wisually ldentiTy each e to specles. Record the
' record numibsasr. Mark peda location with record numiber on the
Ligth Rain map. IT a fMish Is on a pecdd record this on ot Tish and
data Torms, wirite rish numiber of redsad Tfornn and eEdad number of
Motes: TiIsh Tormi. IT you oan ot measure a pedd visually estimate the
dimenslons, record In appropriate spaces on data Torm,. amnd
Steam Flow up at end of survey to | vwrite In the Notes Cestimated measuraments.”” Flag all pedads
0.26, Visibility down to 1.45 and wvrite record numbenr, specles, year, and total length and
v ' wvwidtihh of el on tThe Tlag. IT test or under constructlion vwirlte
"REMEASURE" and total leEength and max<imumnm vwidtihs omn tThe
Tilag. Remeasure all test and under constructlion ecdads on next
survey. Redd ages 1 = MNMew since last survey. 2> = Stlll
measurabble. & = NoOot measurable bhbut stlll apparent. 3 = No
Ilonger
there. S5 = paoans conditlons— cam not  measure o determiine age. |
FOR LEMGEN FOL W IDEE FU 1an Tail Tail an REMUuasUrenr INCance uiIrecIsn Hates
apan 3 pim Spill Spill Fpim riag Flag
:.:-:urd Humber Spuckey {m {m {m} Pet Subwtrate (e Widih &y batrata Fish an? Fish & B Yas/N e Tall t5 Tail Spitl
"'I" it i 3 imre (i} i} ﬁml Age a Smill T
12120017 (| g 1.2 2.2 0.1% ] 1.5 1.4 1.1 bl|lyes 1212002 |Ha 1.3%m 23l degreeg|fizh spooked off
1212004 ank 23 3.2 U b 3.3 2.0 1.5 Zl|yes 1212003 1[na U2sm 145 deg tlag above pot
was test now s
T2U21Ua|(test 1 1.4 U o 1.6 1.4 1.2 (o i Zlyes clearly gnmy.
TEMEeasuUre again as
12027106 || gkl £ 3 w.is ] ] 2.2 Z 3||lwes 1212008 2|lyes fish still working
L redd, perpendicular
1212006 || yaks, 24 1.5 U 3 1.1 Uy v Zl|ne a 1[ne 1.0 m 450 deg o stream flow
flag =
120204 ((gRis na 0a allna too turoid to
no longer present
1202080 || uakn, no 4||na 4 on flag
L B a

Figurela. Example of properly filled out spawning ground redd survey data form.
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b Fill out even if no fish were observed Page 2 Of 3
Strea Weaeal: Water Temp. . Onki = Coho
™ Caspar Creek sz g| |Spedes Codes: SalmonOnmy =
E\.Iar'ne Stecelhaad
= = = Onts = Chinoolk
Section Map = Air Temp. Sal Latr =
Narme: Below Forks CAS 1 11 almaonlbatr =
. Lampray
Reach ID: water Start Time:
S, Unkn = Unknown
Visibility -
Speacies
CAS 1 (m}: 1.5 12:50
Date: Strea End Time: Certainty of I dentification: 1 = Sure of Id
m saw manykey characters, 2 = Mot sure only
12/12/20 || Flow 0.25 13:50| [53v some characters, 2 = unknown
03 (m*fs)
Surveyors Mike Morrison, Scott Stage: 93, 25| Drive Time: 0.,75| |Species Idantification: Onkl blsck mouth/whita gums, 13-
: Harris 19 anal fin rays, wida caudal paduncla, caudal fin rays
rough, black spots on back and upper lobe of caudal fin
weather: Lite Rain only. Onmy: whitea mouth/gums, 13-1% anal fin rayvs, wida
caudal paduncia, black soptz on uppar back and In rows
MNotes: over @antire caudal fin. OnNts black Mouth/gums, 13-19
Steam _FI_O\?'I_UP at El'ld DF Survey o annal fin rays, narrow caudal paeduncia, Caudsl fin rays
D.ZE,VISIEII“W dDWr'l to 1.45 smooth, larga black spots on both lobas of cawudal fin.
Fork Canas
Certainty Certainty Fis Liveor Cacas 5Tag Flay Tag Flay Cpercd Punc Dlips or Other
Length h 5 Tag [ h
Fecord & Speces of Speces of Sex fmm Condidtion Fish Cn? Redd Coas Tag Fecapture Floy Tag? Floy Calor Side Pundh Shape Punch Side ™arks MNotes
G et 1 g 5 e Tag ¥ 7
fresh Brown
1212001|enmy Afemal 2 73clear [ves 1212002live  |na no ves  [unkown|igre |Left unknelunkne junkne [none Eoocked off redd fish
5 " W W fwn &5 41GgIng
eyes/li en
e
frash
1212003|onki imazle 1 E0lclear [ves 1212004[live  |na no no na na na E‘lrll_llcm} E‘lrll_lkn-} ..'-'\.",'.,k”“ none lsaw kype and mouth
eyes/li
Ve
frech orang lzble to read tag as
1212005/enki Yunkn 3 55|cdear [ves 1202108]live  |na no wes 124561 g/blye [right Lu\}l'll_llcm:} lJ\lrll_IIcn-} 'Lufrll_lknu none? Fish against bank,
eyes/li leould not ses opercle.
Ve
frech right
1212007|enki Zfl;emal 2 57 dear [no na carcas 13|no no na na na ves  [sgquar left maxillar [took tissues and scales
eves/li Iy clip
ve
doudy orang | left operculum is
oo’ onki Umazle 1 55eyes |no na carcas 2Zlves  |ves 14151%e.urhlue laft no na na none missing don' © knowif
and fish had a punch?
fungus
loose floy tag picked
1212008 unkn na na na na na no na unkn [na no ez 141512blackS [unkn |junkne|unkno jna unknown fun for collection at
loiue wWn W
loffice
B
1212009 unkn Hunkn Ana b‘?”EE no na carcas 14|no no na na na ves [rizmalfright  |no adiposelthis fish was eaten by
with H 3 Eomatning
head

Figure 1b. Correctly filled out fish and carcass data form.
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1 ONMY REDD 0115001 CDFG 2003
Length = 2.4 Width = 1.4 Re-measure Age 1
Distance 4.2 @ 133°

g

'Figure 2. Example of properly labeled flagging.
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e_3__of 7

Pag

200

/

Date:

(10f2)

Map 20A
Hayworth Creek to Soda Creek

ratilic Lo
Surveyors: mﬁg t ¢

Figure 3. Example properly filled out map survey page with redd

locations and record numbers tied to redd data form.
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Figure 4. Measurements locations for unusual shaped redds.
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Pt Drepithy -—--—}l

Figure 5. Cross section of a redd pot. Pot Depth is the distance from the
bottom of the pot to the water surface minus the distance from the
water surface to the stream bed.
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Figure 6. Correct area of fish to remove scale samples from. Remove
at least 10 scales using pliers or aknife. Put scales in an envelope and
record the record number, date, species, location (e.g. stream and
segment name), sex, fork length, and that the scales came from a
carcass.
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Appendices
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|$u—eam Name:

Iimer Temp. '(C):

pecies Codes:
nki = Coho

I@iﬂn:

|Dn've Time (hrs):

nmy = Steelhead
ntx = Ci 'nook

Jknn = Unknewn

Date:

Kest = Test or under construction

fatr = Lamprey

lWeek:
Start Time: End Time:
er:

Bﬂlh
Surveyors: Map #
TI
Notes:
Air Temp. '(C):
Water Visability (m): Flow m’/s:

FILL OUT FORM EVEN IF NO REDDS OBSERVED

PAGE of

Directions: Visually ‘dentify each redd to species. Record the record numbcr.
Mark redd location with record number on the map. If a fish is on a redd record
this on both fish and redd data forms, write fish number of redd form and redd
number of fish form. If you can not measure a redd visually estimate the
dimensions, record in appropriate spaces on data form, and write in the notes
“estimated measurements.” Flag all redds and write record number, species, year,
and total length and width of redd on the flag. If test or under construction write
“REMEASURE” and total length and maximum width on the flag. Remeasure all
test and under construction redds on next survey. Redd age: 1 = New since last
survey. 2 = Still measurable. 3 = Not measurable but still apparent. 4 = No longer
there. 5= poor conditions- can not measure or determine age.

Notes:
Record Number Species Pot Dimensions Tail Spill Dimensions Fish On Redd? Redd Age  Continue On Back if Needed
Stream Month Day 000-999 Use Codes Length (m) Width (m) Depth (m)  Substrate Length (m) Width 1 (m) Width 2 (m) Substrate (cm) No/Yes (If Yes) 1-5
Example: Noy0101001 PL PW D PS TSL TSwl TSw2 TS Sub. Record Fish #
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licam Name:

Water Temp. '(C):

Species Code:
Onki = Coho

CERTAINTY OF IDENTIFICATION:

1= Sure saw mouth, gums, kype.

[ PAGE of

Section: Onmy = Steelhead Onki: black mouth/white gums; 13-19 anal fin rays, wide
3 Drive Time (hrs): ; By s
l L rive Time (hrs) T 2 = May be one species or another didn’t see all characteristics. caudal peduncle, caudal fin rays rough, small black spots on upper back
and upper lobe of caudal fin only. Males: Pronounced kype. Females:
Date: Week: | Latr = Lamprey 3 = Unknown. None.
Start Time: End Tine: Unkn = Unknown Onmy: White mouth/gums, 8-i2 anal fin rays, wide caudal peduncle,
Dircctions: Ideatify cach fish to species and sex. Record certainty of AN 1
Weather: identification using codes. Record if u fish is an or near a redd and write the Caudal rays smooth, small black spots on upper back and in uniform
Surveyors: Map # rcdd record number an the fish data form and the fish record sumber on the Rows along caudal fin. Males: pr d to hat pr d
Y P Sex Code:
i redd data form . Look for tags, clips, or brands ou the fish, record if Kype, very pink along lateral line and on operculum, slender body.
Air Temp. '(C): INotess F = Female ohserved. Measure, or visually estimate (wslng the wadding scaff as a guide), Females: Very rotund (when ripe), no kype, pinkish along lateral line.
the fish legth and sex. M ark all carcasses with a num bered hog ring. W rite
— M = Male the tag aumber in the tags column. 17i’s a recapture, write the tag number Onts: Black mouth/gums, 13-19 anal fin rays, narrow caudal peduncle,
Water Visability (m): Flow m’/s: Un = Unknown in the tag # columa and yes in (he recapture column. For recaptures record Caudal fin rays smooth, large black spots on both lobes of caudal fin.
s much inform ation ax you canm. Males: Pronounced kype. Females: None.
FILL OUT FORM EVEN IF NO FISH OBSERVED!
Carcass Data Live Fish Tag Data
Obs. # Record Number Species Certianty of Sex Certianty of Fork Length (cm) Fish on Redd? Live/Carcass? Carcass Tag # Recapture? Floy Tag Clip/Oper. punch? Notes
Stream/month/day/0-999 Identification Identification No/Yes Number Color What is it? Continue on back if needed.
Example: Noy0101010 If yes Redd #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
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