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Equipment list for Redfield Annual Monitoring Sept-2011.doc

All,
 
I received mixed feedback with respect to doing the monitoring on the weekend of September 17-18. 
But I thought I would send out a tentative schedule and see if we can get enough people to complete
the sampling over 3 days (the weekend plus Monday).  If we can’t get enough people on the weekend,
we will likely shift the monitoring to Sunday through Tuesday.  And waters sampled on a given day can
also be shifted, as I know there are people who really want to sample a specific water.  Anyway, take a
look at my proposed schedule, and let me know which days (if any) you can help out, or how many
people you can provide.  Or let me know how you would like the schedule modified---nothing is fixed in
stone at this point.
 
So far, I know I can commit 3 AZGFD CAP Program people every day.  We will bring up most
equipment necessary for sampling, plus one UTV.
 
Also attached is the latest revised version of the Monitoring Plan, and AGFD’s list of needed
equipment.  Note, I am expecting TNC or BLM to provide one electrofisher and associated equipment.
 
2011 Muleshoe CMA Fish Monitoring Tentative Schedule.  Total people needed each day are
presented in bold type.
Day Water/Crew #People # Crew Leaders Departure

Time from HQ
Saturday
9/17

Headquarters sites
(Larry&Charlie Tank,
Secret Spring,
Headquarters Spring)

4 2 10:00 am

  Upper Swamp Springs 2 1 10:00 am
  Cherry Spring 2 1 10:00 am
    8 4  
         
Sunday 9/18 Redfield Canyon lower

sites
3 1 7:00 am

  Redfield Canyon upper
sites

3 1 7:00 am

  Lower Swamp Springs
Canyon

2 1 7:00 am

    8 3  
         
Monday
9/19

Hot Springs
Canyon/Reach 3

3 1 7:00 am

  Hot Springs
Canyon/Reaches 1-2

3 1 7:00 am

    6 2  
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 Crew leaders are biologists or people who are highly trained in fish identification.
 
Saturday:  People will need to leave home early in the morning and arrive at the Muleshoe
Headquarters by about 9:30 am, so that crews can depart from the headquarters by 10 am. 
 
Eight people will need to spend the night at Muleshoe Headquarters so that the Sunday crews
can depart headquarters at 7:00 am.  These eight people can be part of the crews that
complete the Saturday sampling, or they can travel to and arrive at Muleshoe Headquarters
late in the day on Saturday.
 
Sunday:  All eight people drive on UTV’s up to the Redfield Canyon trailhead.  Everyone
hikes into Redfield Canyon; two people hike about 1 km up into lower Swamp Springs
Canyon to complete the topminnow/pupfish survey.  
 
Monday:  The crew that surveys Hot Spring Canyon reach-3 needs to leave Muleshoe
Headquarters at 7:00 am.  If only one crew is available to survey reaches 1 and 2, then that
crew will also have to leave Muleshoe Headquarters at 7:00 am.  If two crews are available to
survey reaches 1 and 2, then they need to depart Muleshoe Headquarters no later than 11:00
am.
 
 
Anthony Robinson
CAP Projects Program Manager
Arizona Game and Fish Department
5000 W. Carefree Highway
Phoenix, AZ 85086
Office:(623)-236-7376  Cell:
'Nothing in biology makes sense except in the light of evolution.'  Theodosius Dobzhansky
 
Sign up for AZGFD eNews  -- Wildlife news, fishing reports, hunting tips, and more.
Learn more about Fishing and hunting in AZ or Get Your Licenses Online
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Equipment list for Muleshoe Monitoring

		Quantity

		Item

		√



		6

		Field notebook

		



		12

		Pencils

		



		2

		Field Guide to Fishes book

		



		3

		6’ fiberglass poles dip nets (tear drop shaped with 1/8” mesh)

		



		3

		4’ taped metal pole dip nets (tear drop shaped with 1/8” mesh)

		



		2-3

		Smith-Root LR 24 Backpack electrofisher

		



		2-3

		Rat-tail for each backpack electrofisher

		



		4

		Probe poles with diamond shaped anodes for backpack electrofisher

		



		6-7

		Electrofishing batteries---CHARGED

		



		30

		Red collapsible minnow traps, 1/16 inch mesh

		



		3 bags

		Dog food (two gallon-sized bags)

		



		2-3

		6’ long, 1/8th inch mesh seines

		



		2

		10-15’ long 1/8 inch mesh seine

		



		2

		10-15’ long 1/16 inch mesh seines

		



		6

		5 gal plastic buckets

		



		3

		pH-conductivity-water temp meter 

		



		3

		Dissolved oxygen meter 

		



		3

		Fish measuring boards

		



		6

		GPS units WITH LOCATIONS OF SITES INPUT

		



		4

		Cameras

		



		6

		Chest/Hip waders (rubber or neoprene)—one per person + 1 extra

		



		6

		Pair of wader boots---one per person+ 1 extra

		



		10

		Whirl packs

		



		3 jars

		Ethyl alcohol (250 ml Nalgene jar) or 37% Formaldehyde

		



		10

		125 ml or 250 ml Nalgene jars

		



		3

		First aid kit

		



		6

		Backpacks (2 large, 4 medium)

		



		5

		Water filters

		



		16

		AA batteries—4 boxes of 4

		



		16

		AAA batteries—4 boxes of 4

		



		12

		D batteries

		



		6

		Metal or plastic clip boards

		



		80

		Fish Collection data sheets--- on write-in-the-rain paper

		



		40

		Fish Collection Datasheet 2---write-in-the-rain paper

		



		10

		Habitat data sheets---write-in-the-rain paper

		



		25

		Sample collection tags (some in one of the backpacks)

		



		4

		Maps of Hot Springs Canyon sites (write-in-the-rain paper)

		



		3

		Maps of Redfield Canyon sites (write-in-the-rain paper)

		



		3

		Maps of Swamp and Cherry Springs sites (write-in-the-rain paper)

		



		8

		Aerators

		



		8

		Air tubes with stones

		



		1

		Ice chest for food and drinks for 4 people

		



		5

		Headlamps (one per person)

		






MONITORING PLAN 

for the Repatriation of Native Fishes 

into the Muleshoe Conservation Management Area



INTRODUCTION

This monitoring plan is designed to collect information relevant to native fishes repatriation efforts within the Muleshoe Conservation Management Area (CMA).  Beginning in 2007, spikedace Meda fulfida and loach minnow Rhinichthys cobitis were repatriated (stocked) into Redfield Canyon and Hot Springs Canyon, and Gila topminnow Poeciliopsis occidentalis and desert pupfish Cyprinodon macularius were repatriated to Swamp Springs Canyon, Cherry Spring Canyon, Secret Spring, and Headquarters Spring.  Desert pupfish were also stocked into Larry&Charlie Tank.  Data collected during monitoring will assist project managers in determining the success of the repatriation efforts, and the need for additional management actions, including augmentation of repatriated populations.  Additionally, monitoring will establish the effectiveness of mechanical removal efforts on green sunfish which occur in low densities in Redfield Canyon.  Sampling will be restricted to waters within the boundaries of the Muleshoe CMA.



The goal of the repatriation program in the Muleshoe CMA is to establish native fish populations.  A species is considered to have established (a successful repatriation) when it is reproducing to the point where it is self-sustaining (Griffith et al. 1989, Bright and Smithson 2001, Armstrong and Seddon 2007).  To assess the goal, data will be collected for each repatriated species to evaluate species presence, an index of abundance, population size structure, and dispersion.  Arguably, the two most important of these four measures for determining if a species has established a population are population size structure and an index of abundance.  The objectives of monitoring are to: 

1) verify persistence of repatriated fish species; 

2) evaluate if relative abundance (estimated as catch-per-unit effort) increases over time (i.e., from the starting point of zero);

3) evaluate size-structure of each population to detect reproduction and recruitment, to the older population; 

4) determine if species have dispersed outside of the stocking area; 



Two other objectives that focus on the broader fish assemblage are:

5) describe the percent composition of species in the fish assemblage;

6) report any non-native fish species captured during monitoring.  



Monitoring will be completed by members of the Muleshoe Native Fishes Planning Team (MNFPT), which consists of staff from the Bureau of Land Management, Bureau of Reclamation, U.S. Forest Service, U.S. Fish and Wildlife Service, Arizona Game and Fish Department, Arizona State Land Department, Arizona State University, and The Nature Conservancy.  Alternatively, should funding allow, work may be completed by contractor.  All monitoring data collected will be provided to the MNFPT for their use in future management decisions on the project.



Gila topminnow and desert pupfish will be monitored at approximately 1-month, 6-month, and 12-months post-stocking and then annually thereafter, as per established agency protocols.  All other species will be monitored annually, during the late-summer or early autumn.  Green sunfish removal in Redfield Canyon will be completed by The Nature Conservancy and partners during spring and summer, and is funded through the Gila River Basin Native Fishes Conservation Program.   



METHODS

		Table 1.  Coordinates (UTMs, NAD83) of permanent fish population monitoring locations within the Muleshoe Conservation Management Area, Arizona.  Coordinates in streams are the upstream ends of the 100-transects (designated with *) or locations.



		Transect or Site Name

		X

		Y



		Hot Springs 1*

		569434

		3579940



		Hot Springs 2*

		568108

		3580065



		Hot Springs 3*

		566120

		3579983



		Redfield Canyon 1*

		564201

		3590040



		Redfield Canyon 2*

		563508

		3589358



		Redfield Canyon 3*

		563373

		3589199



		Redfield Canyon 4*

		562025

		3588819



		Swamp Springs-lower

		564394

		3589487



		Swamp Springs-upper

		566587

		3589066



		Cherry Springs

		565971

		3587073



		Secret Springs

		571154

		3578320



		Headquarters Spring

		571624

		3577960



		Larry&Charlie Tank

		571603

		3577903



		See Appendix A for maps of monitoring sites.





In Hot Springs Canyon and Redfield Canyon, three or four fixed (permanent; Table 1) and an equal number of randomly selected 100-m long transects will be sampled.  New randomly selected transects will be selected each year.  To disperse the random transects throughout the perennial water in each stream, each stream will be divided into large-scale reaches defined by geographic features such as tributaries, and random transects will be selected in each reach, resulting in a stratified random design.  Reaches in Hot Springs Canyon are:  Reach 1 = Bass Canyon downstream 1.4 km to Wildcat Canyon, Reach 2 = Wildcat Canyon downstream 1.7 km to the second unnamed tributary from the south, and Reach 3 = the lower end of Reach 2 downstream 3.7 km to the first unnamed tributary from the south.  Reaches in Redfield Canyon are:  Reach 1 = Swamp Springs Canyon upstream about 1.5 km to the first tributary from the east (the approximate location of the waterfall at UTM coordinates 564212mE, 3590025mN; NAD 83), and Reach 2 = Swamp Springs Canyon downstream about 2.9 km to an unnamed tributary from the north (561433mE and 3589266mN; NAD 83); only about the upper 500 m of Reach 2 is perennial.  Permanent transects Hot Springs 1, 2, and 3 which are in reaches 1, 2, and 3 respectively (Figure A1), were established during previous monitoring efforts by TNC, who referred to them as sites 1, 3, and 5, respectively.  Similarly, permanent transects Redfield Canyon 1, 2, 3, and 4 correspond to previously established TNC sites 1, 2, 3, and 6, respectively.  Permanent transects 1, 2, and 3 in Redfield Canyon are within Reach 1, whereas permanent transect 4 is in Reach 2 (Figure A2).  The Secret Spring, Headquarters Spring, Larry&Charlie Tank, and Cherry Spring Canyon repatriation sites are either ponds or pools (Table 1).  The two repatriation sites in two designated reaches (Figure A2) in Swamp Springs Canyon were:  Lower = a short perennial section from 1.0 to 1.3 km upstream of the mouth; and Upper = a perennial section from 3.2 to 4.2 km upstream from the mouth, encompassing the confluence of the southern unnamed tributary that drains Cherry Spring Peak.



Best suitable habitat differs for each species therefore sampling techniques differ for each species group.  



Spikedace and Loach Minnow

Spikedace are usually found in areas with laminar flow over sand, gravel, and rubble substrates.  Loach minnow are usually found in shallow, turbulent riffles with cobble substrates in areas of moderate to swift currents.  Spikedace can be effectively captured by seining and electrofishing.  Loach minnow can be effectively captured by kick seining, electrofishing, or a combination of the two.  Therefore, single-pass electrofishing will be the primary method used during annual monitoring.  



Each 100-m transect in Redfield Canyon and Hot Springs Canyon will be surveyed using a backpack electrofisher, making a single upstream pass.  Stunned fish will be captured with dip nets and held in buckets filled with aerated water until processing.  Water in the bucket will be exchanged with site water about every 10 minutes or sooner if fish are exhibiting signs of stress.  At the end of each meso-habitat type (riffle, run, or pool) along the thalweg, fish will be processed (processing point).  Pools are defined as bank-to-bank areas with no or very little flow, runs are areas with flowing water having a smooth surface, and riffles are flowing water with a turbulent surface.  The sampled area between two processing points will be called a site.  Electroshocking or other sampling methodologies (e.g., seining, kick seining, dip netting, etc.) can be used outside of the 100-m transects to supplement catch information in a given stream.  



At each processing point captured fish will be identified to species, and counted.  All spikedace and loach minnow captured at each processing point will be measured for total length (mm) until the number measured exceeds 100.  At subsequent processing points, spikedace and loach minnow will be counted but not measured.  Lengths of other species do not need to be measured, but can be categorized into general size classes:   ≤40 mm and >40 mm for speckled dace and longfin dace, ≤20 and >20 mm for desert pupfish and Gila topminnow, and ≤50, 51-100 and >100 mm for suckers and Gila chub. After processing, fish will be released alive downstream of the processing location.  All mortalities of threatened or endangered species will be preserved, labeled, and housed at the ASU Museum of Fishes, or an appropriate museum, in accordance with State and Federal permits.



Gila Topminnow and Desert Pupfish

Gila topminnow and desert pupfish are found in relatively shallow, slow-moving streams and stream margins, in isolated backwaters, and in pools.  Gila topminnow can be effectively sampled using seines of various dimensions with 1/8” mesh, dip nets with 1/8” mesh, and minnow traps with 1/8” or finer mesh.  Pupfish can be difficult to sample by seining, often seeking cover when disturbed, but can be effectively sampled with baited minnow traps.  Therefore, all of the repatriation sites will be sampled with minnow traps baited with dry dog food or dry pellet fish food such as AquamaxTM.  Sites with Gila topminnow will also be sampled by seining and or dip netting as deemed necessary.  



Ten minnow traps will be set in suitable habitat within the vicinity of each stocking location, unless a pond or stream is too small or too shallow to accommodate 10 traps.  Minnow traps should be left in the water for at least two hours; if fished longer, traps should be checked at least every 12 hrs.  If minnow traps are used in waters where native leopard frogs (Lithobates spp.), garter snakes (Thamnophis spp.), or Sonora mud turtles (Kinosternon spp.) are present, traps will be set with a portion of the trap above the water surface, to reduce mortality of reptiles or amphibians incidentally trapped.  If limited time prohibits the use of minnow traps, dip nets and/or seines will be used.  A minimum of ten seine hauls or dip net sweeps will be completed at each stocking location.  If habitats are large enough, the hauls and sweeps will be done in unique areas, otherwise multiple hauls or sweeps will be done in a given area.  Dip nets can be used in a variety of habitats, and may prove especially effective in areas where cover and substrates decrease the effectiveness of seines.  Additional qualitative sampling may occur within each system as time allows.



In most instances, captured fish will be held for processing in buckets; small topminnow have a tendency to gill themselves in the 1/8” mesh if not promptly removed, and if fish are held in the net out of the water they can be rapidly stressed.  The exception would be if just a few large fish are captured they could be held in the net in the water.  To reduce stress to fish and minimize likelihood of mortality, water in the buckets will be aerated using a battery powered bubbler.  Additionally, water in the bucket will be exchanged with site water about every 10 minutes or sooner if fish are exhibiting signs of stress.  Buckets or holding containers will be placed in shaded areas or in shallow water along the stream or pond margin to prevent rapid changes in water temperature.  After each seine haul, dip net sweep, or trap is pulled, fish will be classified as to species and size class (described under spikedace and loach minnow methods) and counted prior to release.  For each species, the first 100 fish processed will be categorized to size class, after which individuals will be counted but not assigned to size class.  



Data Recorded

Information to be recorded for each electrofishing site (processing point), trap set, seine haul, or dip net sweep includes (see Appendix B for datasheet):



· Water name

· Reach name or number if a stream location (e.g., upper or lower Swamp Springs, Hot Springs Canyon reach 1, 2, or 3, or Redfield Canyon reach 1 or 2)

· Transect name (Hot Springs Canyon and Redfield Canyon only)

· Site name or number 

· consecutively numbered processing point along electrofishing transect (EF-1, EF-2, EF-3, etc)

· minnow trap number (trap-1, trap-25, trap-40, etc.)

· consecutively numbered dip net sweep or seine haul (dip-1, dip-2, dip-3, etc., or seine-1, seine-2, seine-3, etc.)

· Coordinates (UTM, NAD83) of pond, stream location, or transect.  Coordinates do not need to be recorded for each site (processing point) within an electrofishing transect.  However, for any sampling outside of the 100-m transects, the GPS coordinates of the processing location should be recorded, as well as the type of GPS unit.  If GPS coordinates are not available, location should be marked on a topographic map, and coordinates determined later.

· Length (m) of electrofishing site (distance between processing points)

· Habitat type of electrofishing site or sample location (riffle, run, or pool if in a stream, or pond)

· Date and time

· Participants in survey

· Gear type: backpack electrofisher, straight seine, dip net, or minnow trap

· Sampling method if not obvious from gear type (e.g., kick seining, combination electrofishing and kick seining, etc.)

· Effort (to calculate catch-per-unit effort)

· Seconds electrofished in each electrofishing site

· Length (m) and width (m) of area sampled for each seine haul or dip net sweep

· Set time (hh:mm) and pull time (hh:mm) for each trap set

· Backpack electrofishing settings: voltage, output frequency, and duty cycle

· Gear dimensions: length (m), width (m), and mesh size (mm) of seine or dip net; length (m), width (m), height (m), and mesh size (mm) of each trap

· Species of each fish captured

· Total length (mm) if spikedace or loach minnow (1st 100 captured)

· Size class of first 100 fish of each species captured (≤40 mm and >40 mm for speckled dace and longfin dace, ≤20 and >20 mm for desert pupfish and Gila topminnow, and ≤50, 51-100 mm and >100 mm for suckers and Gila chub)

· Counts of individuals within each species-size-class category

· Disposition (released alive or mortality).  

· Sample number, if mortality and sample taken

· Photos up- and downstream from top of each reach sampled



Habitat information will be visually estimated over the entire expanse of each 100-m transect or sampling location.  Habitat data to be recorded for each 100-m transect or sampling location includes:

· Percent of each habitat or meso-habitat type within each transect or sampling location:    visually estimated percent of area in entire transect or sampling location that is comprised of pond, or stream meso-habitat types riffle, run, or pool.

· Percent of each substrate type within each transect or sampling location: visually estimated percent of wetted area in entire transect or sampling location that is comprised of clay, silt, sand, gravel, pebble, cobble, boulder, bedrock, or organic debris.

· General observations (e.g., predominant plants, weather, air temperature, turbidity, land use, etc.).



In ponds or isolated springs, water quality information will be recorded:

· Water temperature (°C)

· Water pH

· Dissolved oxygen (mg/L)

· Conductivity (μS)



Staffing Needs

Minimum staffing needs for annual surveys are as follows:

 

		Location

		Species

		Number Crews/Individuals

		Total Staff



		Redfield Canyon

		Spikedace and loach minnow

		2 crews, 3 people each

		6



		Hot Springs Canyon

		Spikedace and loach minnow

		3 crews, 3 people

		9



		Cherry Spring Canyon

		Gila topminnow, desert pupfish

		1 crew, 2 people

		2



		Swamp Springs Canyon

		Gila topminnow, desert pupfish

		2 crews, 2 people

		4



		Headquarters Spring, Secret Spring, and Larry&Charlie Tank

		Gila topminnow, desert pupfish

		1 crews, 2 people

		2



		TOTAL

		

		

		23







Additional personnel will expedite surveying and recording of data.  If surveys are scheduled for more than one day, then fewer people would be required per day.  For example, if Redfield Canyon, Swamp Springs Canyon, and Cherry Spring Canyon are scheduled for one day, a minimum of 12 people would be required.  A second day of surveys, with a minimum of 11 people, could be devoted to Hot Springs Canyon and the three springs near the headquarters.



Reporting

Data will be summarized and reported by AGFD, USFWS, or BLM to all members of the MNFPT each year along with a separate report of incidental take submitted annually to AGFD and USFWS in compliance with permitting requirements.  



Contingencies

Should any unforeseen circumstances arise, including but not limited to expansion or appearance of nonnative aquatic species, drought, disease, or wildfire, all members of the MNFPT will be contacted to determine the best course of action.  Cooperation of all partners will be requested if action is deemed necessary to minimize or mitigate the effects of the threat.


APPENDIX A – Maps
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		Figure A1.  Map showing locations (blue diamonds) of permanent fish monitoring sites in Hot Springs Canyon and three springs in the vicinity of the Muleshoe Ranch Headquarters within the Muleshoe Cooperative Management Area, Arizona.   In Hot Springs Canyon, the map shows the locations of permanent 100-m long sites within three reaches (delineated with blue lines), and the segment (yellow) where spikedace and loach minnow were stocked.








		



		Figure A2.  Map showing locations (blue diamonds) of permanent fish monitoring sites in Redfield Canyon, Swamp Springs Canyon, and Cherry Spring Canyon within the Muleshoe Cooperative Management Area, Arizona.  In Redfield Canyon, the map shows the locations of permanent 100-m long sites within two reaches (delineated with blue lines), and the segment (yellow line) where spikedace and loach minnow were stocked.  The thick red line is the boundary of Redfield Canyon Wilderness.







APPENDIX B --Data Sheets




FISH COLLECTION FORM – MULESHOE CMA (04/12/2011)

		WATER:



		REACH:

		TRANSECT:

		SITE:



		GPS DATUM:

		UTM ZONE:

		NORTHING:

		EASTING:



		START DATE:      /        /

		END DATE:       /        /

		START TIME:

		END TIME:



		Gear Type:

		Sample Method:



		Gear Length (m):

		Gear Width (m):

		Gear Height (m):

		Mesh (mm):



		EF Volts:

		EF Duty Cycle:

		EF Frequency:

		Effort #:



		Sampled Length (m):

		Sampled Width (m):

		Seconds:

		Habitat Type:



		Purpose:

		CREW:









Fish Counts

		Species

		Length (mm)

		Length Class

		Count

		Disposition

		Sample ID

		Comment



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		





Reach = large scale segment of stream that includes multiple sites.  Site = segment of stream sampled during one effort.  Effort # = 1, unless the same site is sampled more than once (e.g., if a trap is set in the same location twice). Habitat type: riffle, run, or pool.  Species codes:  Gila chub=GIIN; Speckled dace=RHOS; Longfin dace=AGCH; Spikedace=MEFU; Loach minnow=TICO; Sonora sucker=CAIN; Desert sucker=CACL; Gila topminnow=POOC; Desert pupfish=CYMA; Green sunfish = LECY; Mosquitofish=GAAF.  Length is optional.   Size Class Codes (optional; intervals in mm TL): topminnow and pupfish ≤10 and  >10; other small bodied fish:  ≤40, and >40; large-bodied fish:  ≤50, 51-100, and  >100.  Disposition codes:  RA = released alive, MN = mortality not collected, MC = mortality collected.   SampleID = 4 letter species code followed by 3-digit number.

HABITAT DATA COLLECTION FORM – AZGFD CAP PROGRAM

		WATER:



		REACH:

		TRANSECT:

		SITE:



		GPS DATUM:

		UTM ZONE:

		NORTHING:

		EASTING:



		START DATE:      /        /

		START TIME:

		START TIME:

		END TIME:



		CREW:



		Environmental characteristics



		

		HABITAT TYPE (% of transect)

		SUBSTRATE TYPE (% of transect)



		

		cascade

		riffle

		Run 

		Pool

		clay

		silt

		sand

		gravel

		pebble

		cobble

		boulder

		debris



		Percent

		

		

		

		

		

		

		

		

		

		

		

		



		Water chemistry



		Temperature (ºC)

		Dissolved Oxygen (mg/l)

		pH

		Conductivity (μS)

		Other:

		Other:



		

		

		

		

		

		



		Comments:











		WATER:



		REACH:

		TRANSECT:

		SITE:



		GPS DATUM:

		UTM ZONE:

		NORTHING:

		EASTING:



		START DATE:      /        /

		START TIME:

		START TIME:

		END TIME:



		CREW:



		Environmental characteristics



		

		HABITAT TYPE (% of transect)

		SUBSTRATE TYPE (% of transect)



		

		cascade

		riffle

		Run 

		Pool

		clay

		silt

		sand

		gravel

		pebble

		cobble

		boulder

		debris



		Percent

		

		

		

		

		

		

		

		

		

		

		

		



		Water chemistry



		Temperature (ºC)

		Dissolved Oxygen (mg/l)

		pH

		Conductivity (μS)

		Other:

		Other:



		

		

		

		

		

		



		Comments:











		WATER:



		REACH:

		TRANSECT:

		SITE:



		GPS DATUM:

		UTM ZONE:

		NORTHING:

		EASTING:



		START DATE:      /        /

		START TIME:

		START TIME:

		END TIME:



		CREW:



		Environmental characteristics



		

		HABITAT TYPE (% of transect)

		SUBSTRATE TYPE (% of transect)



		

		cascade

		riffle

		Run 

		Pool

		clay

		silt

		sand

		gravel

		pebble

		cobble

		boulder

		debris



		Percent

		

		

		

		

		

		

		

		

		

		

		

		



		Water chemistry



		Temperature (ºC)

		Dissolved Oxygen (mg/l)

		pH

		Conductivity (μS)

		Other:

		Other:



		

		

		

		

		

		



		Comments:





Habitat types: cascade = fall or series of alternating falls and small pools; riffle = flowing water with surface turbulence; run = flowing water without surface turbulence; pool = deep sections with slow to no current and flat surface 

Substrate types:  clay=<0.0039 mm (slippery); silt = 0.0039-0.0625 mm; sand = 0.0625-2.0 mm; gravel = 2-32 mm; pebble = 32-64 mm; cobble = 64-256 mm; boulder = >256 mm; debris = decaying vegetation.
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