
























Visit Each Site Once a Year

Walk a 500 meter stretch at each location 

Abundance
Adults – total counts
Larvae/Juveniles – abundance class  (<5, 5-20, 
20-100, etc.)
Egg masses – total counts
Non-native spp. – abundance class

Physical Characteristics
Run, Riffle, Pool or Dry
Flow

Chemical
DO, pH, conductivity, turbidity



Determine Species Detectability
Maintain Sampling Efforts Year to Year –
Annual Protocol Modifications (new 
streams, dropping BMI, shortening stream 
reach)
Different Objectives and Goals 

Species Specific (Pepperdine University)
Watershed Specific (RCD)
Park Specific (NPS)





How Might This Relate to How Might This Relate to 
Vital Signs Monitoring?Vital Signs Monitoring?
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OUR ABILITY TO MANAGE BASED ON OUR ABILITY TO MANAGE BASED ON 
MONITORING IS CONTINGENT ON:MONITORING IS CONTINGENT ON:

The DataThe Data
Data Must Meet Some Level

of Desired Quality and Reliability



Quality assurance is the activity of providing evidence needed to 
establish quality in work, and that activities that require good quality are 
being performed effectively. All those planned or systematic actions 
necessary to provide enough confidence that a product or service will 
satisfy the given requirements for quality.

Quality control is developing systems to ensure products or services 
are designed and produced to meet or exceed customer requirements. 
These systems are often developed in conjunction with other business 
and engineering disciplines using a cross-functional approach. 

What is QA/QC? From Wikipedia:





Class



PopulationClass PopulationValue PopnClass4Analysis UpperValue LowerValue
? 0 ? 0 0

>500 500 >500 500 0
NA 0 NA 0 0
<5 1 <5 5 1
>20 20 5-20 20 5

10-20 10 5-20 20 5
5-10 5 5-20 20 5
5-20 5 5-20 20 5
20-30 20 21-100 100 21
20-50 20 21-100 100 21
21-100 21 21-100 100 21
21-50 21 21-100 100 21
50-100 50 21-100 100 21
>100 100 101-500 500 101

100-500 100 101-500 500 101
101-500 101 101-500 500 101
>1000 1000 >500 1000 500

500-1000 500 >500 1000 500



InconsistencyInconsistency
in Data Entryin Data Entry



StreamName 2000 2001 2002 2003 2004 2005 2006

Arroyo Sequit (Lower)

Arroyo Sequit (Upper)

Bell Canyon

Big Sycamore Canyon

Carlisle Canyon

Cheeseboro Canyon

Cold Creek (Lower)

Cold Creek (Upper)

Corral Canyon

Deer Creek

Erbes (Lower)

Erbes (Upper)

La Jolla Canyon

Lang Ranch (N)

Lang Ranch (S)

Las Virgenes (N)

Las Virgenes (S)

Liberty Canyon (S)

Lindero Canyon

Malibu Canyon (Lower)

Medea Creek (N)

Medea Creek (S)

Newton Canyon

Old Topanga Canyon

Palo Comado Canyon

Ramirez Canyon

Rustic Canyon

Serrano Canyon

Solstice Canyon

Sullivan Canyon

Temescal Canyon

Topanga Canyon (Bottom)

Topanga Canyon (Lower)

Topanga Canyon (Upper)

Trancas Canyon

Triunfo Canyon

Tuna Canyon

Wood Canyon

Zuma Canyon

Sampling Sampling 
RecordRecord



StreamName 2000 2001 2002 2003 2004 2005 2006

Arroyo Sequit (Lower) 0 0 0 0 0 * 0

Arroyo Sequit (Upper) 0 0 0 0 0 0 *

Bell Canyon * * * * * * 156

Big Sycamore Canyon 0 0 0 0 0 0 0

Carlisle Canyon 0 0 0 0 0 0 0

Cheeseboro Canyon 0 0 0 0 0 * 0

Cold Creek (Lower) 0 0 0 0 0 0 *

Cold Creek (Upper) 0 0 0 0 0 * *

Corral Canyon 0 0 0 0 0 * *

Deer Creek 0 0 0 0 0 * *

Erbes (Lower) * 7 5 194 23 672 1

Erbes (Upper) * 0 0 0 0 * *

La Jolla Canyon 0 0 0 0 0 * *

Lang Ranch (N) 2 0 0 0 0 0 0

Lang Ranch (S) 0 0 0 0 * * *

Las Virgenes (N) 0 0 0 0 0 0 0

Las Virgenes (S) 31 165 24 0 155 1646 129

Liberty Canyon (S) 0 0 0 0 0 * *

Liero Canyon 2 10 49 1 83 * *

Malibu Canyon (Lower) 95 * 1390 60 66 * *

Medea Creek (N) 36 19 21 13 54 10 22

Medea Creek (S) 80 2 8 13 0 4 7

Newton Canyon 0 0 0 0 0 0 *

Old Topanga Canyon 1 25 10 0 1 0 9

Palo Comado Canyon 0 0 0 0 0 * 0

Ramirez Canyon * 0 0 0 0 0 *

Rustic Canyon * 0 0 0 0 * *

Serrano Canyon 0 0 0 0 0 * *

Solstice Canyon 0 0 0 0 0 0 0

Sullivan Canyon * 0 0 0 0 * *

Temescal Canyon 0 * 5 0 1 0 0

Topanga Canyon (Bottom) * * * * 155 * *

Topanga Canyon (Lower) 90 0 3 12 1167 70 42

Topanga Canyon (Upper) 69 78 26 12 107 1 526

Trancas Canyon 0 0 0 0 0 0 *

Triunfo Canyon 27 113 5 130 127 95 *

Tuna Canyon * 0 0 0 0 0 *

Wood Canyon 0 0 0 0 0 * *

Zuma Canyon 1 0 0 0 0 0 *

FISHESFISHES



StreamName 2000 2001 2002 2003 2004 2005 2006

Arroyo Sequit (Lower) 2 4 2 5 2 * 0

Arroyo Sequit (Upper) 8 10 0 11 21 8 *

Bell Canyon * * * * * * 0

Big Sycamore Canyon 2 8 3 4 0 0 0

Carlisle Canyon 28 33 13 13 7 4 1

Cheeseboro Canyon 0 0 0 0 0 * 0

Cold Creek (Lower) 7 12 5 8 8 0 *

Cold Creek (Upper) 2 17 1 11 17 * *

Corral Canyon 0 0 0 0 0 * *

Deer Creek 1 0 0 0 0 * *

Erbes (Lower) * 0 0 0 0 0 0

Erbes (Upper) * 0 0 0 0 * *

La Jolla Canyon 0 0 0 0 0 * *

Lang Ranch (N) 0 0 0 0 0 0 0

Lang Ranch (S) 0 0 0 0 * * *

Las Virgenes (N) 0 0 0 0 0 0 0

Las Virgenes (S) 0 0 0 0 0 0 0

Liberty Canyon (S) 0 0 0 0 0 * *

Lindero Canyon 0 0 0 0 0 * *

Malibu Canyon (Lower) 0 * 0 0 0 * *

Medea Creek (N) 0 0 0 0 0 0 0

Medea Creek (S) 0 0 0 0 0 0 0

Newton Canyon 0 0 0 0 0 0 *

Old Topanga Canyon 0 0 0 0 0 0 1

Palo Comado Canyon 0 0 0 0 0 * 0

Ramirez Canyon * 5 2 2 2 21 *

Rustic Canyon * 0 0 0 0 * *

Serrano Canyon 0 8 1 0 0 * *

Solstice Canyon 7 3 0 0 0 6 0

Sullivan Canyon * 0 0 0 0 * *

Temescal Canyon 2 * 0 0 0 1 0

Topanga Canyon (Bottom) * * * * 1 * *

Topanga Canyon (Lower) 3 7 10 0 4 3 1

Topanga Canyon (Upper) 1 0 0 0 0 0 7

Trancas Canyon 27 31 2 12 2 16 *

Triunfo Canyon 0 0 0 0 0 0 *

Tuna Canyon * 8 1 0 1 3 *

Wood Canyon 0 0 0 0 0 * *

Zuma Canyon 10 1 2 0 0 47 *

HYCA HYCA 
ADULTSADULTS



StreamName 2000 2001 2002 2003 2004 2005 2006

Arroyo Sequit (Lower) 0 0 0 0 0 * 0

Arroyo Sequit (Upper) 0 0 0 0 0 0 *

Bell Canyon * * * * * * 0

Big Sycamore Canyon 0 0 0 0 0 0 0

Carlisle Canyon 0 0 0 0 0 0 0

Cheeseboro Canyon 0 0 0 0 0 * 0

Cold Creek (Lower) 0 0 0 0 0 0 *

Cold Creek (Upper) 0 0 0 0 0 * *

Corral Canyon 0 0 0 0 0 * *

Deer Creek 0 5 0 0 0 * *

Erbes (Lower) * 0 0 0 0 0 0

Erbes (Upper) * 0 0 0 0 * *

La Jolla Canyon 0 0 0 0 0 * *

Lang Ranch (N) 0 0 0 0 0 0 0

Lang Ranch (S) 0 0 0 0 * * *

Las Virgenes (N) 0 0 0 0 0 0 0

Las Virgenes (S) 0 0 0 0 0 0 0

Liberty Canyon (S) 0 0 0 0 0 * *

Lindero Canyon 0 0 0 0 0 * *

Malibu Canyon (Lower) 0 * 0 0 0 * *

Medea Creek (N) 0 0 0 0 0 0 0

Medea Creek (S) 0 0 0 0 0 0 0

Newton Canyon 0 0 0 0 0 0 *

Old Topanga Canyon 0 0 0 0 0 0 0

Palo Comado Canyon 0 0 0 0 0 * 0

Ramirez Canyon * 0 0 0 0 0 *

Rustic Canyon * 0 0 0 0 * *

Serrano Canyon 0 0 0 0 0 * *

Solstice Canyon 0 0 0 0 0 0 0

Sullivan Canyon * 0 0 0 0 * *

Temescal Canyon 0 * 0 0 0 0 0

Topanga Canyon (Bottom) * * * * 0 * *

Topanga Canyon (Lower) 0 0 0 0 0 0 0

Topanga Canyon (Upper) 0 0 0 0 0 0 32

Trancas Canyon 2 0 0 0 0 0 *

Triunfo Canyon 0 0 0 0 0 0 *

Tuna Canyon * 0 0 1 0 0 *

Wood Canyon 0 0 0 0 0 * *

Zuma Canyon 0 0 0 0 0 0 *

HYCA HYCA 
JUVENILESJUVENILES



StreamName 2000 2001 2002 2003 2004 2005 2006

Arroyo Sequit (Lower) 0 0 0 0 0 * 0

Arroyo Sequit (Upper) 1 0 0 0 0 0 *

Bell Canyon * * * * * * 0

Big Sycamore Canyon 0 0 0 0 0 0 0

Carlisle Canyon 0 28 0 0 0 1 0

Cheeseboro Canyon 0 0 0 0 0 * 0

Cold Creek (Lower) 0 0 0 0 0 0 *

Cold Creek (Upper) 0 0 0 0 1 * *

Corral Canyon 0 0 0 0 0 * *

Deer Creek 0 0 0 0 0 * *

Erbes (Lower) * 0 0 0 0 0 0

Erbes (Upper) * 0 0 0 0 * *

La Jolla Canyon 0 0 0 0 0 * *

Lang Ranch (N) 0 0 0 0 0 0 0

Lang Ranch (S) 0 0 0 0 * * *

Las Virgenes (N) 0 0 0 0 0 0 0

Las Virgenes (S) 0 0 0 0 0 0 0

Liberty Canyon (S) 0 0 0 0 0 * *

Lindero Canyon 0 0 0 0 0 * *

Malibu Canyon (Lower) 0 * 0 0 0 * *

Medea Creek (N) 0 0 0 0 0 0 0

Medea Creek (S) 0 0 0 0 0 0 0

Newton Canyon 0 0 0 0 0 0 *

Old Topanga Canyon 0 0 0 0 0 0 0

Palo Comado Canyon 0 0 0 0 0 * 0

Ramirez Canyon * 0 0 67 0 0 *

Rustic Canyon * 0 0 0 0 * *

Serrano Canyon 0 0 1 0 0 * *

Solstice Canyon 0 0 0 0 0 1 0

Sullivan Canyon * 0 0 0 0 * *

Temescal Canyon 0 * 0 0 0 0 0

Topanga Canyon (Bottom) * * * * 0 * *

Topanga Canyon (Lower) 20 0 0 0 0 0 0

Topanga Canyon (Upper) 11 0 0 0 0 0 0

Trancas Canyon 0 0 0 0 0 17 *

Triunfo Canyon 0 0 0 0 0 0 *

Tuna Canyon * 0 0 0 0 0 *

Wood Canyon 0 0 0 0 0 * *

Zuma Canyon 0 0 0 0 0 0 *

HYCA HYCA 
EggsEggs



StreamName 2000 2001 2002 2003 2004 2005 2006

Arroyo Sequit (Lower) 9 0 10 0 921 * 0

Arroyo Sequit (Upper) 7 164 18 5 551 26 *

Bell Canyon * * * * * * 0

Big Sycamore Canyon 0 1 0 3 0 0 0

Carlisle Canyon 5 71 5 87 1152 246 208

Cheeseboro Canyon 0 0 0 0 0 * 0

Cold Creek (Lower) 0 1621 0 0 0 441 *

Cold Creek (Upper) 1 0 1 2 0 * *

Corral Canyon 22 0 0 0 0 * *

Deer Creek 0 0 0 0 0 * *

Erbes (Lower) * 0 0 0 0 0 0

Erbes (Upper) * 0 0 0 0 * *

La Jolla Canyon 0 0 0 0 0 * *

Lang Ranch (N) 0 0 0 0 0 0 0

Lang Ranch (S) 0 0 0 0 * * *

Las Virgenes (N) 0 0 0 0 0 0 0

Las Virgenes (S) 0 0 0 0 0 0 0

Liberty Canyon (S) 0 0 0 0 0 * *

Lindero Canyon 0 0 0 0 0 * *

Malibu Canyon (Lower) 0 * 0 0 0 * *

Medea Creek (N) 0 0 0 0 0 0 0

Medea Creek (S) 0 0 0 0 0 0 0

Newton Canyon 1 0 0 0 0 120 *

Old Topanga Canyon 5 0 0 0 0 0 80

Palo Comado Canyon 0 0 0 0 0 * 0

Ramirez Canyon * 0 3 0 100 527 *

Rustic Canyon * 0 0 1 0 * *

Serrano Canyon 0 1 0 16 0 * *

Solstice Canyon 2 0 1001 0 0 310 2

Sullivan Canyon * 0 0 0 0 * *

Temescal Canyon 0 * 0 0 0 0 0

Topanga Canyon (Bottom) * * * * 0 * *

Topanga Canyon (Lower) 0 0 0 0 0 21 1

Topanga Canyon (Upper) 189 0 0 0 0 0 31

Trancas Canyon 59 300 11 0 355 451 *

Triunfo Canyon 0 0 0 0 0 0 *

Tuna Canyon * 0 0 0 0 1 *

Wood Canyon 0 0 0 0 0 * *

Zuma Canyon 31 334 0 0 98 65 *

HYCA HYCA 
LarvaeLarvae



THE DATA ARE IN THE THE DATA ARE IN THE 
DATABASE:DATABASE:

What Now?What Now?



Data in Strange BucketsData in Strange Buckets







2001

Data Cover PageData Cover Page
Dated 14 Jun 2001Dated 14 Jun 2001





DATA MANAGER WRITES A NIFTY ROUTINE DATA MANAGER WRITES A NIFTY ROUTINE 
TO EXTRACT THE DATA:TO EXTRACT THE DATA:



WHAT VALUE(S) SHOULD WE WHAT VALUE(S) SHOULD WE 
ANALYZE?ANALYZE?

Exact Count?
Low Point of Bucket?
Mid Point of Bucket?
Random Point selected from range 
of bucket?

At issue is effect on Variance in data! At issue is effect on Variance in data! 
Precision & Bias!Precision & Bias!
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Null Hypothesis

Decision True False

Fail to reject Ho

Correct Decision: 
p = 1 ‐ α

Type II error:
p = β

Reject Ho

Type 1 error:
p = α

Correct Decision:
p = 1 ‐ β

ERROR IN HYPOTHESIS TESTING

Power (1 – β) is a measure of the confidence we have in rejecting 
the null hypothesis when it is false.



α, the probability of a type I error (level of 
significance). As the probability of a Type I error (α) 
increases, the probability of a Type II error (β) 
decreases. Since power = 1 – β, as α increases, 
power also increases.

σ, the variability in the population. As σ increases, 
power decreases.
The size of the population difference (effect size). 
As the size of the difference (effect size) 
decreases, power decreases.
Sample size. As sample size increases, power 
increases.



Difference Power (Diff = 25)

n Power SD = 19.7 SD = 39.8 SD = 56.2 n SD = 19.7 SD = 39.8 SD = 56.2

5 0.2 15.7300 31.7632 44.852 5 0.422927 0.141959 0.095460

5 0.4 24.1566 48.7789 68.879 7 0.587468 0.191369 0.119694

5 0.6 31.4211 63.4481 89.593 9 0.714530 0.240543 0.144056

5 0.8 39.9017 80.5727 113.773 11 0.807660 0.289080 0.168532

Effect of SD and Sample Size on PowerEffect of SD and Sample Size on Power



HYRE ABUNDANCE CARLISLE CREEK 2000 HYRE ABUNDANCE CARLISLE CREEK 2000 -- 20062006

HYRE Abundance Carlisle Creek 2000 - 2006

Average Number
0 500 1000 1500 2000 2500 3000

Low Point

Mid Point

Random Point

One-way Analysis of Variance (Carlisle) 
Source DF SS MS F P 
Range 2 2610875 1305438 1.43 0.265 
Error 18 16403233 911291   
Total 20 19014108    

Sample Size Power
7 0.3923
9 0.4788

11 0.5572
13 0.6270
15 0.6883
17 0.7412
19 0.7866



BOTTOM LINE?BOTTOM LINE?
Mid-point average not too different 
from random point average.
Random point variance a little larger 
than mid-point variance.
Whatever makes you feel warm and 
fuzzy!
I Like Random Point.
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