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The following tables list subforms (database relational tables), field names, descriptions, logical domains (constraints), and data type 
for each of three databases used to collect electronic data for this project: 

TRAINING LINE DATABASE 

Subform 
(RDA)/ 
Table 
(QAQC) Field name Creation Description 

Collection (physical) 
domain 

Contractor 
(logical) domain 

TRAIN_TRAN 
Train_Tran RecordID Autogenerated Field used by Pendragon 0 0 
Train_Tran UnitID Autogenerated Field used by Pendragon [0,10] [0,10] 
Train_Tran UserName Autogenerated Field used by Pendragon - Name of the RDA {username} {username} 

Train_Tran 

TimeStamp_ Autogenerated Field used by Pendragon - time stamp when the 
record was created 

Jan 01, 1904-Dec 31, 
2031 

Between start and 
end dates of 
training 

Train_Tran 
train_prime_key Autogenerated Primary Key - Combination of PDA user name 

and a time stamp for when the record was created 
{username}
{date_time_key} 

{username}
{date_time_key} 

Train_Tran 

trial_number Crew entry 
required 

Number assigned to represent the pair of days in 
this styrotort trial. 

[1,3] [1,3] 

Train_Tran 
team_num Crew entry 

required 
Number assigned to team [01,99] TBD 

Train_Tran 

training_line_color Crew entry 
required 

The training course is built on 12 lines, each 
marked every 100m with painted pvc posts, and 
spaced 25 m apart, perpendicular to the center line. 

{Red, Yellow, 
Magenta, White, 
Orange, Green} 

{Red, Yellow, 
Magenta, White, 
Orange, Green} 

Train_Tran 
start_post Crew entry 

required 
Starting posts are 10-ft pvc posts placed at the 
beginning of each kilometer. 

{A,B,C,D,E,F,G,H,I,J, 
K,L} 

{A,B,C,D,E,F,G, 
H,I,J,K,L} 

Train_Tran 

tran_bearing Crew entry 
required 

Transect Bearing is the direction you are heading 
while moving forward on the transect. Because 
crews navigate a premeasured course, there are 
only 2 options, depending on direction. 

{35, 215} {35, 215} 
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Subform 
(RDA)/ 
Table 
(QAQC) Field name Creation Description 

Collection (physical) 
domain 

Contractor 
(logical) domain 

Train_Tran 

transect_seg_num Autogenerated Number of transect (1-km) segments, calculated 
from the starting post letter and transect bearing. If 
start_post is A and transect_bearing is 215 or 
start_post is B and transect_bearing is 35, then 
transect_seg_num is 1. If ...B and 215 or C and 35 
then...2. If D and 215 or E and 35, then3. If E and 
215 or F and 35, then 4. If G and 215 or H and 35, 
then 5. If H and 215 or I and 35, then 6. If J and 
215 or K and 35, then 7. If K and 215 or L and 35, 
then 8. 

[1,8] [1,8] 

transect Autogenerated Reports transect identifier using {Red_1, Red_2, Red_5, {Red_1, Red_2, 
training_line_color and tran_seg_num Red_6, Yellow_1, Red_5, Red_6, 

Yellow_2, Yellow_5, Yellow_1, 
Yellow_6, Magenta_1, Yellow_2, 
Magenta_2, Yellow_5, 
Magenta_5, Yellow_6, 
Magenta_6, White_3, Magenta_1, 
White_4, White_7, Magenta_2, 
White_8, Orange_3, Magenta_5, 
Orange_4, Orange_7, Magenta_6, 
Orange_8, Green_3, White_3, 
Green_4, Green_7, White_4, 
Green_8} White_7, 

White_8, 
Orange_3, 
Orange_4, 
Orange_7, 
Orange_8, 
Green_3, 
Green_4, 
Green_7, 

Train_Tran Green_8} 

Train_Tran 

training_date Crew entry 
required 

Date transect is sampled Jan 01, 1904-Dec 31, 
2031 

Between start and 
end dates of 
training 
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Subform 
(RDA)/ 
Table 
(QAQC) Field name Creation Description 

Collection (physical) 
domain 

Contractor 
(logical) domain 

Train_Tran 
training_start_time Crew entry 

required 
24-hour time at beginning of segment 12:00 AM-11:59 PM 5:00 AM-6:00 PM 

Train_Tran 
group Crew entry 

required 
Organization of team. Current values are KIVA or 
GBI (chosen from list) 

{GBI, Kiva, IWS} {GBI, Kiva, IWS} 

Train_Tran 
lead Crew entry 

required 
Name of one observer { -- all observer names 

-- } 
{ -- all observer 
names -- } 

Train_Tran 
follow Crew entry 

required 
Name of other observer { -- all observer names 

-- } 
{ -- all observer 
names -- } 

Train_Tran 
training_end_time Crew entry 

conditional 
24-hour time at end of segment 12:00 AM-11:59 PM 5:00 AM-6:00 PM 

Train_Tran 

total_time Autogenerated Calculated field. Total time on the transect, in 
hours. Calculated as training_end_time minus 
training_start_time. 

[0,10] [0,10] 

Train_Tran 
comments Crew entry 

conditional 
Additional notes or questions. 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

Train_Tran 

exported Autogenerated Identifies fields that have been exported to the 
QA/QC database from the Pendragon database. 
This is the only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

TRAIN_OBS 
Train_Obs RecordId Autogenerated Field used by Pendragon 0 0 
Train_Obs UnitID Autogenerated Field used by Pendragon [0,10] [0,10] 
Train_Obs UserName Autogenerated Field used by Pendragon - Name of the RDA {username} {username} 

Train_Tran 

TimeStamp_ Autogenerated Field used by Pendragon - time stamp when the 
record was created 

Jan 01, 1904-Dec 31, 
2031 

Between start and 
end dates of 
training 

Train_Obs 
train_prime_key Autogenerated same as on transect record form {username}

{date_time_key} 
{username}
{date_time_key} 

Train_Obs 
train_obs_key Autogenerated additional primary key, combination of PDA user 

name and time stamp when the record was created 
{username}
{date_time_key} 

{username}
{date_time_key} 
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Subform 
(RDA)/ 
Table 
(QAQC) Field name Creation Description 

Collection (physical) 
domain 

Contractor 
(logical) domain 

Train_Obs 

trial_number Calculated 
during QAQC 
import 

imported from transect form [1,3] [1,3] 

Train_Obs 

team_number Calculated 
during QAQC 
import 

imported from transect form [01,99] same as 
Train_Tran_09 
form 

Train_Obs 

training_line_color Calculated 
during QAQC 
import 

The training course is built on 12 lines, each 
marked every 100m with painted pvc posts, and 
spaced 25 m apart, perpendicular to the center line. 

same as Train_Tran_09 
form 

same as 
Train_Tran_09 
form 

Train_Obs 

transect Calculated 
during QAQC 
import 

imported from transect form same as Train_Tran_09 
form 

same as 
Train_Tran_09 
form 

Train_Obs 

training_date Calculated 
during QAQC 
import 

imported from transect form Jan 01, 1904-Dec 31, 
2031 

same as 
Train_Tran_09 
form 

Train_Obs 

transect_bearing Calculated 
during QAQC 
import 

imported from transect form {35, 215} {35, 215} 

Train_Obs 
observation_time Crew entry 

required 
24-hour time of observation 12:00 AM-11:59 PM 5:00 AM-6:00 PM 

Train_Obs 
observer_name Crew entry 

required 
Name of observer who located the tortoise model { -- all observer names 

-- } 
{ -- all observer 
names -- } 

Train_Obs 
observer_position Crew entry 

required 
Lead or Follow. Transect search position of the 
observer who located the model. 

{Lead, Follow} {Lead, Follow} 

Train_Obs 

local_bearing Crew entry 
required 

Actual bearing of the transect reach being walked 
when observation was made. This is identified by 
the 25-m line on the ground between the lead and 
following obserrvers. 

[0,360] [0,360] 

Train_Obs 
azimuth Crew entry 

required 
Bearing (to nearest degree) from transect line to 
tortoise model 

[0,360] [0,360] 

Train_Obs 
radial_distance_m Crew entry 

required 
Distance (to nearest 0.1 m) from transect line to 
tortoise model. 

[0,100] [0,100] 

Train_Obs 
bearing_radians Autogenerated Calculated field. Hidden free numeric free numeric 
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Subform 
(RDA)/ 
Table 
(QAQC) Field name Creation Description 

Collection (physical) 
domain 

Contractor 
(logical) domain 

Train_Obs 
azimuth_radians Autogenerated Calculated field. Hidden. free numeric free numeric 

Train_Obs 

perp_distance_m Autogenerated/C 
rew check 
required 

Calculated field free numeric free numeric 

Train_Obs original_obsevation Crew entry 
required 

location at which the model was first observed, 
either "from line" or "while at another model" 

{from line, while at 
another model} 

{from line, while 
at another model} 

Train_Obs 
tortoise_size Crew entry 

required 
Adult or Immature. Indicates size of tortoise model 
(adult = 290 mm; immature = 180 mm) 

{Adult, Immature} {Adult, 
Immature} 

Train_Obs tortoise_id Crew entry 
required 

Unique number painted on each tortoise model [0,288] [0,288] 

Train_Obs comments Crew entry 
conditional 

Additional notes or questions. 2000 characters of 
unconstrained text 

2000 characters of 
unconstrained text 

Train_Obs exported Autogenerated Identifies fields that have been exported to the 
QA/QC database from the Pendragon database. 
This is the only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

TRAIN_TEAMS QAQC database only – not on RDA 
Train_Teams group Crew entry 

required 
Organization of team. Current values are KIVA or 
GBI (chosen from list) 

TBD 

Train_Teams trial_number Crew entry 
required 

Number assigned to represent the pair of days in 
this styrotort trial. 

[1,3] 

Train_Teams team_number Crew entry 
required 

number assigned to team TBD 

Train_Teams observer1 Crew entry 
required 

name of observer 1 on specified team {first name} {last 
name} 

Train_Teams observer2 Crew entry 
required 

name of observer 2 on specified team {first name} {last 
name} 
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TRANSECT COLLECTION DATABASE 

Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TRANSECTS 

Transects 

RecordID Autogenerated Unique ID number assigned during 
QA/QC. This ID number is used to 
link violations with their 
corresponding record." 

0 0 

Transects UnitID Autogenerated Field used by Pendragon Free numeric [0,10] 

Transects 
UserName Autogenerated Identifies the RDA {username} {username} 

Transects 
TimeStamp_ Autogenerated Date when the record was generated Jan 01, 1904-Dec 31, 2031 Between start and end 

dates of season 

Transects 

tran_prime_key Autogenerated Primary Key for the Transects table 
Combination of "UserName" and 
"TimeStamp". Unique identifier for 
transect used to link transects with 
their selected start points, waypoints, 
and observations. 

{username}
{date_time_key} 

{username}{date_time_ke 
y} 

Transects 

tran_num Crew entry required 4-digit number assigned to transect by 
MDEP, with decimal places populated 
for each segment of interrupted 
transects 

[1, 6700] Valid transect number 
(always less than 6701) 

Transects 

tran_root Autogenerated 4-digit number assigned to transect by 
MDEP. This number is the same for all 
segments of a single walked transect 

[1, 6700] Valid transect number 
(always less than 6701) 

Transects 

stratum Crew entry required Two- to four character code for 
monitoring strata 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

Transects 

team_num Crew entry required Unique number assigned to each team 
of observers 

[1,99] [1,20] (for Kiva), [21,40] 
(for IWS), [41, 70] (for 
GBI) 

Transects 

date_ Autogenerated/Crew 
check required 

Date that transect was walked Jan 01, 1904-Dec 31, 2031 first training date through 
final sample date: 3/1/11 
through 6/6/11 

Transects 

group_ Crew entry required agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

Transects 
do_time Calculated during 

QAQC import 
time the crew was dropped in field 12:00 AM-11:59 PM 4:00 AM-10:00 AM 

Transects 
tran_start_time Calculated during 

QAQC import 
time the transect was begun 12:00 AM-11:59 PM 5:00 AM-10:00 AM 

Transects 
tran_end_time Calculated during 

QAQC import 
time the transect was ended 12:00 AM-11:59 PM 8:00 AM-6:30 PM 

Transects 
ret_do_time Calculated during 

QAQC import 
time the crew was back in field vehicle 12:00 AM-11:59 PM 8:00 AM-6:30 PM 

Transects 
observer1 Crew entry required Name of observer 1 on specified team. 

This will not change all season. 
{ -- all observer names -- } {first name} {last name} 

Transects 

observer2 Crew entry required Name of observer 2 on specified team. 
This will not change all season. 

{ -- all observer names, 
"LSTS" as placeholder for 
1-person transects in that 
stratum -- } 

{first name} {last name} 

Transects 
tran_reflected Crew entry 

conditional 
If the transect was reflected at an angle {Yes, No} {Yes, No} 

Transects 

dist_a Crew entry 
conditional 

Distance walked Free Numeric 

tran_bearing Crew entry 
conditional 

Intended transect bearing other value 
(only if a non-right-angle turn was 
preplanned) 

[0-360] [0-360] 

Transects 
intersect_bearing Crew entry 

conditional 
Intersection bearing [0-360] [0-360] 

Transects 
dist_l Crew entry 

conditional 
Transect side length {1500, 3000} {1500, 3000} 

Transects intersect_angle Autogenerated Intersection angle [0-360] [0-360] 

Transects 
bearing_radians Calculated during 

QAQC import 
Transect bearing in radians Free Numeric Free Numeric 

Transects dist_c Autogenerated Free Numeric [0-3000] 

Transects bearing_A Autogenerated New bearing to walk at A 

Transects dist_la Autogenerated Free Numeric [0-3000] 

Transects dist_lb Autogenerated Free Numeric [0-3000] 

Transects dist_b Autogenerated Free Numeric [0-3000] 

Transects 

tran_standard Crew entry 
conditional 

Was the completed transect "standard" 
with 12km length and 6 waypoints on 
each of 4 sides? 

{Yes, No} {Yes, No} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

Transects 

terr_obstacles Crew entry 
conditional 

Terrain obstacles - only identified if 
they resulted in a non-standard transect 

{Mountainous, Cliff, Deep 
Washes, Prohibited 
Access} 

{Mountainous, Cliff, Deep 
Washes, Prohibited 
Access} 

Transects 

subs_obstacles Crew entry 
conditional 

Substrate obstacles - only identified if 
these resulted in a non-standard 
transect 

{Rock, Gravel, Tallus, 
Sand} 

{Rock, Gravel, Tallus, 
Sand} 

Transects 

other_obstacles Crew entry 
conditional 

Obstacles not well-described by the 
limited entries for above 2 fields, 
including explanation of "prohibited 
access" 

2000 characters of 
unconstrained text 

2000 characters of 
unconstrained text 

Transects 
comments Crew entry 

conditional 
comments about the transect 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

Transects 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database from 
the Pendragon database. This is the 
only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

WAYPOINTS 
Waypoints RecordID Autogenerated Field used by Pendragon 0 0 

Waypoints UnitID Autogenerated Field used by Pendragon Free numeric [0,10] 

Waypoints 
UserName Autogenerated Field used by Pendragon - Name of the 

RDA 
{username} {username} 

Waypoints 
TimeStamp_ Autogenerated Field used by Pendragon - time stamp 

when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

Waypoints 
tran_prime_key Autogenerated same as on transect record form {username}

{date_time_key} 
{username}{date_time_ke 
y} 

Waypoints 
tran_num Calculated during 

QAQC import 
5-digit number assigned to transect by 
MDEP 

[1, 6700] Valid transect number 
(always less than 6701) 

Waypoints 

stratum Calculated during 
QAQC import 

Two- to four-character code for 
monitoring strata 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

Waypoints 

group_ Calculated during 
QAQC import 

agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

Waypoints 

team_num Calculated during 
QAQC import 

number assigned to team [1,99] [1,20] (for Kiva), [21,40] 
(for IWS), [41, 70] (for 
GBI) 

Waypoints 

wp_key Autogenerated Additional Primary Key - Combination 
of PDA user name and a time stamp 
for when the record was created 

{username}
{date_time_key} 

{username}{date_time_ke 
y} 

Waypoints 
wp_num Crew entry required waypoint number of transect {[0-40], 99, 100} {[0-40], 99, 100} 

Waypoints 
time_ Autogenerated/Crew 

check required 
current time 12:00 AM-11:59 PM 5:00 AM-6:30 PM 

Waypoints 
interrupted_tran Crew entry required Identifies if a transect was interrupted 

before resuming after an obstacle. 
{No, Yes} {No, Yes} 

Waypoints 
observer1 Copied from 

Transects_10 
Observer1 entered in Transects_10 
form 

{ -- all observer names -- } {first name} {last name} 

Waypoints 

observer2 Copied from 
Transects_11 

Observer2 entered in Transects_11 
form 

{ -- all observer names, 
"LSTS" as placeholder for 
1-person transects in that 
stratum -- } 

{first name} {last name} 

Waypoints 
lead Crew entry 

conditional 
the person who will lead the way from 
this waypoint to the next one 

{Observer1, Observer2} {Observer1, Observer2} 

Waypoints 

follow Autogenerated the person who will follow from this 
waypoint to the next one 

{Observer1, Observer2} {Observer1, Observer2} 

Waypoints 
gps_bluetooth Autogenerated string downloaded from GPS unit for 

coordinates and time 
Free Text 57 characters long 

Waypoints 

gps_easting Autogenerated Easting coordinate of waypoint in 
UTM WGS84 Zone 11, calculated 
from gps grab taken in 
latitude/longitude. 

Free Text 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

Waypoints 

gps_northing Autogenerated Northing coordinate of waypoint in 
UTM WGS84 Zone 11, calculated 
from gps grab taken in 
latitude/longitude. 

Free Text 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

Waypoints 

gps_zone Autogenerated UTM Zone of waypoint, calculated 
from gps grab 

Free Text {11, 12} 

Waypoints 
gps_latitude Calculated during 

QAQC import 
Latitude of location, calculated from 
gps grab 

Free Text [32.95,37.32] 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

Waypoints 
gps_longitude Calculated during 

QAQC import 
Longitude of location, calculated from 
gps grab 

Free Text [113.29,117.91] 

Waypoints 
gps_grab_valid Crew entry required whether GPS grab was successful {Yes, No} {Yes, No} 

Waypoints 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible if 
grab fails 

[100000 - 999999] 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

Waypoints 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

Waypoints 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered by 
hand. Field only visible if gps grab 
fails 

{11,12} {11,12} 

Waypoints 

Photo_orig_bearing Crew entry required This enables the camera and inserts 
photo taken facing in original direction 
of travel into database 

image stored in binary 
format 

image stored in binary 
format 

Waypoints 
Photo_orig_bearing_file Crew entry 

conditional 
This field would record the file name 
of the photo that is taken manually 

Free Text Free Text 

Waypoints 

Photo_new_bearing Crew entry 
conditional 

This enables the camera and inserts 
photo taken facing new direction of 
travel into database 

image stored in binary 
format 

image stored in binary 
format 

Waypoints 
Photo_new_bearing_file Crew entry 

conditional 
This field would record the file name 
of the photo that is taken manually 

Free Text Free Text 

Waypoints 
comments Crew entry 

conditional 
comments about waypoint 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

Waypoints 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database from 
the Pendragon database. This is the 
only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

OPPLIVEOBS 
OppLiveObs RecordID Autogenerated Field used by Pendragon 0 0 

OppLiveObs UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppLiveObs 
UserName Autogenerated Field used by Pendragon - Name of the 

RDA 
{username} {username} 

OppLiveObs 
TimeStamp_ Autogenerated Field used by Pendragon - time stamp 

when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

OppLiveObs 
tran_prime_key Autogenerated same as on transect record form {username}

{date_time_key} 
{username}{date_time_ke 
y} 

OppLiveObs 
tran_num Calculated during 

QAQC import 
5-digit number assigned to transect by 
MDEP 

[1, 6700] Valid transect number 
(always less than 6701) 

OppLiveObs 

stratum Calculated during 
QAQC import 

Two- to four character code for 
monitoring strata 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

OppLiveObs 
group_ Calculated during 

QAQC import 
agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

OppLiveObs 

team_num Calculated during 
QAQC import 

number assigned to team [1,99] [1,20] (for Kiva), [21,40] 
(for IWS), [41, 70] (for 
GBI) 

OppLiveObs 

opp_live_obs_key Autogenerated additional primary key, combination of 
PDA user name and time stamp for 
when the record was created 

{username}
{date_time_key} 

{username}{date_time_ke 
y} 

OppLiveObs 

opp_live_number Crew entry required Opportunist Live Observation Count 
(Starting at 1, manually entered by the 
observers) 

[1,15] [1,15] 

OppLiveObs 

tort_location Crew entry required Where the tortoise is when detected {Burrow, Pallet, Open, 
Vegetation, Rock} 

{Burrow, Pallet, Open, 
Vegetation, Rock} 

OppLiveObs 

burrow_visibility Crew entry 
conditional 

If "burrow" to "tortoise_location", rate 
the visibility/detectability of the 
burrow. 

{High, Medium, Low} {High, Medium, Low} 

OppLiveObs 

tort_in_burrow_visibility Crew entry 
conditional 

If Yes to in_burrow, rate the 
visibility/detectability of the tortoise 
given that the burrow is detected. 

{High, Medium, Low} {High, Medium, Low} 

OppLiveObs 

tort_visibility Crew entry 
conditional 

If other than "burrow" to 
"tortoise_location", rate the 
visibility/detectability of the tortoise. 

{High, Medium, Low} {High, Medium, Low} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppLiveObs 
temp_c Crew entry required [0, 50] [0, 50] 

OppLiveObs 
temp_greater_35C Crew entry required {Yes, No} {Yes, No} 

OppLiveObs 

tort_not_handled_list Crew entry 
conditional 

If mcl_mm, sex not entered, or if tag 
not present and not attached, crew 
should indicate the reason 

{deep in burrow, scutes 
too small, in social 
interaction, research 
project area, temperature, 
voided, no permit, other} 

{deep in burrow, scutes 
too small, in social 
interaction, research 
project area, temperature, 
voided, no permit, other} 

OppLiveObs 

tort_not_handled_other Crew entry 
conditional 

If mcl_mm, sex will not be entered, or 
if tag not present and not attached, if 
reason not in drop down list, they 
should enter free-hand 

Free text Free text 

OppLiveObs 
mcl_greater_180 Crew entry required whether carapace of tortoise is greater 

than 180mm 
{Yes, No, Unknown} {Yes, No, Unknown} 

OppLiveObs 
mcl_mm Crew entry 

conditional 
measurement of carapace [0,400] [0,400] 

OppLiveObs 
sex Crew entry 

conditional 
sex of tortoise {male, female, unknown} {male, female, unknown} 

OppLiveObs 
tort_voided Crew entry required tortoises voids its bladder or defecates {Yes, No} {Yes, No} 

OppLiveObs 
existing_tag Crew entry required existing tag status on tortoise {Yes, No, Unreadable, 

Unknown} 
{Yes, No, Unreadable, 
Unknown} 

OppLiveObs 

existing_tag_number Crew entry 
conditional 

tag number if existing tag exists 10 characters of 
unconstrained text 

10 characters of 
unconstrained text 

OppLiveObs 
existing_tag_color Crew entry 

conditional 
Color of existing tortoise tag {Blue, White, Green, 

Other} 
{Blue, White, Green, 
Other} 

OppLiveObs 
existing_tag_color_other Crew entry 

conditional 
Color name if other is selected from 
color field 

Free Text Free Text 

OppLiveObs 
new_tag_attached Crew entry 

conditional 
New Tag attached {Yes, No} {Yes, No} 

OppLiveObs 
new_tag_number Crew entry 

conditional 
Tag number if new tag attached 10 characters of 

unconstrained text 
10 characters of 
unconstrained text 

OppLiveObs 
existing_red_tag Crew entry required 

– LSTS ONLY 
existing tag status on tortoise {Yes, No, Unreadable, 

Unknown} 
{Yes, No, Unreadable, 
Unknown} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppLiveObs 

existing_red_tag_number Crew entry 
conditional – LSTS 
ONLY 

tag number if existing tag exists 10 characters of 
unconstrained text 

10 characters of 
unconstrained text 

OppLiveObs 

marginals_notched Crew entry 
conditional – LSTS 
ONLY 

were existing notches present? {Yes, No} {Yes, No} 

OppLiveObs 

existing_LM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing existing notching 
pattern on left marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

OppLiveObs 

existing_RM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing existing notching 
pattern on right marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

OppLiveObs 

new_notches Crew entry 
conditional – LSTS 
ONLY 

Were new notches applied? {Yes,No} {Yes,No} 

OppLiveObs 

new_LM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing notching pattern just 
added on left marginals 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

22 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

OppLiveObs 

new_RM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing notching pattern just 
added on right marginals 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

22 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

OppLiveObs 
gps_bluetooth Autogenerated string downloaded from GPS unit for 

coordinates and time 
Free Text 57 characters long 

OppLiveObs 

gps_easting Autogenerated Easting coordinate of waypoint, 
calculated from gps grab. 

Free Text 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppLiveObs 

gps_northing Autogenerated Northing of waypoint, calculated from 
gps grab. 

Free Text 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

129 



 

 
 

 
    

 
 

 
 

 

  
 

  

 
  

 
 

 
  

 

  
 

 
 

  

 
      

 

  
 

 
  

 

  
 

 
 

 

  
 

 

 

  
 

 
 

 

  
 

  

 

  

 
  

 
 

 
 

 
 

 

 
  

 
 

 
  

 
  

 
  

  
 
 

 

   
 

 
  

 

    

      
          

      

      

Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppLiveObs 

gps_zone Autogenerated UTM Zone of waypoint, calculated 
from gps grab 

Free Text {11, 12} 

OppLiveObs 
gps_latitude Calculated during 

QAQC import 
Latitude of location, calculated from 
gps grab 

Free Text [32.95,37.32] 

OppLiveObs 

gps_longitude Calculated during 
QAQC import 

Longitude of location, calculated from 
gps grab 

Free Text [113.29,117.91] 

OppLiveObs 
gps_grab_valid Crew entry required whether GPS grab was successful {Yes, No} {Yes, No} 

OppLiveObs 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible if 
grab fails 

[100000 - 999999] 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppLiveObs 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppLiveObs 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered by 
hand. Field only visible if gps grab 
fails 

{11,12} {11,12} 

OppLiveObs 
Photo_tort Crew entry 

conditional 
This enables the camera and inserts 
photo of the tortoise into database 

image stored in binary 
format 

image stored in binary 
format 

OppLiveObs 
Photo_tort_file Crew entry 

conditional 
This field would record the file name 
of the photo that is taken manually 

Free Text Free Text 

OppLiveObs 
comments Crew entry 

conditional 
comments about observation 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

OppLiveObs 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database from 
the Pendragon database. This is the 
only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

OPPCARCOBS 
OppCarcObs RecordID Autogenerated Field used by Pendragon 0 0 

OppCarcObs UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 

130 



 

  

 
    

 
 

 
 

 
    

 
  

 
     

 
  

 
   

   

 
  

 
  
 

  
 

 

  
 

  
 

 

 

 

 

 
  

 
   

 

  
 

    
 

 

 

    
 

 
  

 

   
 

 

  

 
       

 

    
 

   

 
  

 
   

 
  

 
  

 
 

 

 
      

Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppCarcObs 
UserName Autogenerated Field used by Pendragon - Name of the 

RDA 
{username} {username} 

OppCarcObs 
TimeStamp_ Autogenerated Field used by Pendragon - time stamp 

when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

OppCarcObs 
tran_prime_key Autogenerated same as on transect record form {username}

{date_time_key} 
{username}{date_time_ke 
y} 

OppCarcObs 
tran_num Calculated during 

QAQC import 
5-digit number assigned to transect by 
MDEP 

[1, 6700] Valid transect number 
(always less than 6701) 

OppCarcObs 

stratum Calculated during 
QAQC import 

Two- to four character code for 
monitoring strata 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

OppCarcObs 
group_ Calculated during 

QAQC import 
agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

OppCarcObs 

team_num Calculated during 
QAQC import 

number assigned to team [1,99] [1,20] (for Kiva), [21,40] 
(for IWS), [41, 70] (for 
GBI) 

OppCarcObs 

opp_carc_obs_key Autogenerated additional primary key, combination of 
PDA user name and time stamp for 
when the record was created 

{username}
{date_time_key} 

{username}{date_time_ke 
y} 

OppCarcObs 

opp_carc_number Crew entry required Opportunist Carcass Observation 
Count (Starting at 1, manually entered 
by the observers) 

[1,20] [1,20] 

OppCarcObs 
carc_condition Crew entry required State of the carcass when encountered {Intact, Disarticulated} {Intact, Disarticulated} 

OppCarcObs 

mcl_greater_180 Crew entry required whether carapace of tortoise is greater 
than 180mm 

{Yes, No, Unknown} {Yes, No, Unknown} 

OppCarcObs 
mcl_mm Crew entry 

conditional 
measurement of carapace [0,400] [0,400] 

OppCarcObs 
sex Crew entry 

conditional 
sex of tortoise {Male, Female, 

Unknown} 
{Male, Female, 
Unknown} 

OppCarcObs 
existing_tag Crew entry required existing tag status on carcass {Yes, No, Unreadable} {Yes, No, Unreadable} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppCarcObs 
existing_tag_number Crew entry 

conditional 
Number from existing tag 10 characters of 

unconstrained text 
10 characters of 
unconstrained text 

OppCarcObs 
existing_tag_color Crew entry 

conditional 
Color of existing tortoise tag {Blue, White, Green, 

Other} 
{Blue, White, Green, 
Other} 

OppCarcObs 

existing_tag_color_other Crew entry 
conditional 

Color name if other is selected from 
color field 

Free Text Free Text 

OppCarcObs 
existing_red_tag Crew entry required existing tag status on carcass {Yes, No, Unreadable, 

Unknown} 
{Yes, No, Unreadable, 
Unknown} 

OppCarcObs 
existing_red_tag_number Crew entry 

conditional 
tag number if existing tag exists 10 characters of 

unconstrained text 
10 characters of 
unconstrained text 

OppCarcObs 
marginals_notched Crew entry 

conditional 
were existing notches present? {Yes, No} {Yes, No} 

OppCarcObs 

existing_LM_notches Crew entry 
conditional 

List describing existing notching 
pattern on left marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

OppCarcObs 

existing_RM_notches Crew entry 
conditional 

List describing existing notching 
pattern on right marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

OppCarcObs 
gps_bluetooth Autogenerated string downloaded from GPS unit for 

coordinates and time 
Free Text 57 characters long 

OppCarcObs 

gps_easting Autogenerated Easting coordinate of waypoint, 
calculated from gps grab. 

Free Text 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppCarcObs 

gps_northing Autogenerated Northing of waypoint, calculated from 
gps grab. 

Free Text 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppCarcObs 
gps_zone Autogenerated UTM Zone of waypoint, calculated 

from gps grab 
Free Text {11, 12} 

OppCarcObs 
gps_latitude Calculated during 

QAQC import 
Latitude of location, calculated from 
gps grab 

Free Text [32.95,37.32] 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

OppCarcObs 

gps_longitude Calculated during 
QAQC import 

Longitude of location, calculated from 
gps grab 

Free Text [113.29,117.91] 

OppCarcObs gps_grab_valid Crew entry required whether GPS grab was successful {Yes, No} {Yes, No} 

OppCarcObs 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible if 
grab fails 

[100000 - 999999] 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppCarcObs 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

OppCarcObs 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered by 
hand. Field only visible if gps grab 
fails 

{11,12} {11,12} 

OppCarcObs 
Photo_carc Crew entry 

conditional 
This enables the camera and inserts 
photo of the carcass into database 

image stored in binary 
format 

image stored in binary 
format 

OppCarcObs 
Photo_carc_file Crew entry 

conditional 
This field would record the file name 
of the photo that is taken manually 

Free Text Free Text 

OppCarcObs 
comments Crew entry 

conditional 
comments about observation 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

OppCarcObs 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database from 
the Pendragon database. This is the 
only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

TRANLIVEOBS 
TranLiveObs RecordID Autogenerated Field used by Pendragon 0 0 
TranLiveObs UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 

TranLiveObs 
UserName Autogenerated Field used by Pendragon - Name of the 

RDA 
{username} {username} 

TranLiveObs 
TimeStamp_ Autogenerated Field used by Pendragon - time stamp 

when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

TranLiveObs 
tran_prime_key Autogenerated same as on transect record form {username}

{date_time_key} 
{username}{date_time_ke 
y} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranLiveObs 
tran_num Calculated during 

QAQC import 
5-digit number assigned to transect by 
MDEP 

[1, 6700] Valid transect number 
(always less than 6701) 

TranLiveObs 

stratum Calculated during 
QAQC import 

Two- to four character code for 
monitoring strata 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

TranLiveObs 
group_ Calculated during 

QAQC import 
agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

TranLiveObs 

team_num Calculated during 
QAQC import 

number assigned to team [1,99] [1,20] (for Kiva), [21,40] 
(for IWS), [41, 70] (for 
GBI) 

TranLiveObs 

tran_live_obs_key Autogenerated additional primary key, combination of 
PDA user name and time stamp for 
when the record was created 

{username}
{date_time_key} 

{username}{date_time_ke 
y} 

TranLiveObs 

tran_live_number Crew entry required Unique number reflecting the order in 
which this observation was seen on the 
transect. Counts start at 1. An 
autogenerated field would only record 
the number of cumulative records 
entered electronically. Instead, this 
field is entered manually so that 
discrepancies between paper- and 
electronic-records can be identified. 

[1,15] [1,15] 

TranLiveObs 
observer Crew entry 

conditional 
which of the two observers saw the 
tortoise 

{Observer1, Observer2} {Observer1, Observer2} 

TranLiveObs 

observer_position Crew entry required was the observer the leader or the 
follower when the tortoise was 
observed 

{Lead, Follow} {Lead, Follow} 

TranLiveObs 

last_wp Crew entry required Waypoint number of the last waypoint 
recorded before observation. 

{[0-40], 99, 100} {[0-40], 99, 100} 

TranLiveObs 
time_ Crew entry required current time 12:00 AM-11:59 PM 5:00 AM-6:00 PM 

TranLiveObs 
tran_bearing Crew entry required the bearing they intended to walk, 0, 

90, 180, or 269 
{0, 90, 180, 270, Other} {0, 90, 180, 270, Other} 

TranLiveObs 

tran_bearing_other Crew entry 
conditional 

Intended transect bearing other value 
(only if a non-right-angle turn was 
preplanned) 

[0-360] [0-360] 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranLiveObs 

local_bearing Crew entry required The bearing actually being walked at 
the time of the observation. Measured 
along the line between observers at the 
time observation was made. 

[0-360] [0-360] 

TranLiveObs 

azimuth Crew entry required The angle of the tortoise observation 
from the actual transect line (as 
described by the local bearing). 

[0-360] [0-360] 

TranLiveObs 

radial_distance_m Crew entry required Straight-line distance from the point of 
observation to the tortoise. Measured 
to one decimal place. 

[0-100] [0-60] 

TranLiveObs 

bearing_radians Autogenerated Local Bearing in radians. Hidden, 
Used  to calculate Perp_Distance_m 

Free Numeric [0-6.3] 

TranLiveObs 
azimuth_radians Autogenerated Azimuth in radians. Hidden, Used  to 

calculate Perp_Distance_m 
Free Numeric [0-6.3] 

TranLiveObs 
perp_distance_m Autogenerated/Crew 

check required 
The calculated perpendicular distance 
of the tortoise from the transect line 

Free Numeric [0-50] 

TranLiveObs 

tort_location Crew entry required Where the tortoise is when detected {Burrow, Pallet, Open, 
Vegetation, Rock} 

{Burrow, Pallet, Open, 
Vegetation, Rock} 

TranLiveObs 

burrow_visibility Crew entry 
conditional 

If "burrow" to "tortoise_location", rate 
the visibility/detectability of the 
burrow. 

{High, Medium, Low} {High, Medium, Low} 

TranLiveObs 

tort_in_burrow_visibility Crew entry 
conditional 

If Yes to in_burrow, rate the 
visibility/detectability of the tortoise 
given that the burrow is detected. 

{High, Medium, Low} {High, Medium, Low} 

TranLiveObs 

tort_visibility Crew entry 
conditional 

If other than "burrow" to 
"tortoise_location", rate the 
visibility/detectability of the tortoise. 

{High, Medium, Low} {High, Medium, Low} 

TranLiveObs 
temp_c Crew entry required [0, 50] [0, 50] 

TranLiveObs temp_greater_35C Crew entry required {Yes, No} {Yes, No} 

TranLiveObs 

mcl_greater_180 Crew entry required Whether the midline of the carapace is 
greater than 180mm. This field 
identifies tortoises that will be 
included in density estimation 

{Yes, No, Unknown} {Yes, No, Unknown} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranLiveObs 

mcl_mm Crew entry 
conditional 

Midline measurement of carapace in 
mm 

[0,400] [0,400] 

TranLiveObs 
mass_g Crew entry 

conditional 
Mass of tortoise [0,7000] [0,7000] 

TranLiveObs 
sex Crew entry 

conditional 
Sex of tortoise {Male, Female, 

Unknown} 
{Male, Female, 
Unknown} 

TranLiveObs 
tort_voided Crew entry required Tortoise releases its bladder or 

deficates 
{Yes, No} {Yes, No} 

TranLiveObs 

existing_tag Crew entry required existing tag status on tortoise {Yes, No, Unreadable, 
Unknown} 

{Yes, No, Unreadable, 
Unknown} 

TranLiveObs 
existing_tag_number Crew entry 

conditional 
tag number if existing tag exists 10 characters of 

unconstrained text 
10 characters of 
unconstrained text 

TranLiveObs 
existing_tag_color Crew entry 

conditional 
Color of existing tortoise tag {Blue, White, Green, 

Other} 
{Blue, White, Green, 
Other} 

TranLiveObs 
existing_tag_color_other Crew entry 

conditional 
Color name if other is selected from 
color field 

Free Text Free Text 

TranLiveObs 
new_tag_attached Crew entry 

conditional 
Was a new tag attached? {Yes, No} {Yes, No} 

TranLiveObs 
new_tag_number Crew entry 

conditional 
Tag number if new tag attached 10 characters of 

unconstrained text 
10 characters of 
unconstrained text 

TranLiveObs 
existing_red_tag Crew entry required 

– LSTS ONLY 
existing tag status on tortoise {Yes, No, Unreadable, 

Unknown} 
{Yes, No, Unreadable, 
Unknown} 

TranLiveObs 

existing_red_tag_number Crew entry 
conditional – LSTS 
ONLY 

tag number if existing tag exists 10 characters of 
unconstrained text 

10 characters of 
unconstrained text 

TranLiveObs 

marginals_notched Crew entry 
conditional – LSTS 
ONLY 

were existing notches present? {Yes, No} {Yes, No} 

TranLiveObs 

existing_LM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing existing notching 
pattern on left marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranLiveObs 

existing_RM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing existing notching 
pattern on right marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

TranLiveObs 

new_notches Crew entry 
conditional – LSTS 
ONLY 

Were new notches applied? {Yes,No} {Yes,No} 

TranLiveObs 

new_LM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing notching pattern just 
added on left marginals 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

22 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

TranLiveObs 

new_RM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing notching pattern just 
added on right marginals 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

22 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

TranLiveObs 

tort_not_handled_list Crew entry 
conditional 

If mcl_mm, sex not entered, or if tag 
not present and not attached, crew 
should indicate the reason 

{deep in burrow, scutes 
too small, in social 
interaction, research 
project area, temperature, 
voided, no permit, other} 

{deep in burrow, scutes 
too small, in social 
interaction, research 
project area, temperature, 
voided, no permit, other} 

TranLiveObs 

tort_not_handled_other Crew entry 
conditional 

If mcl_mm, sex will not be entered, or 
if tag not present and not attached, if 
reason not in drop down list, they 
should enter free-hand 

Free text Free text 

TranLiveObs 
gps_bluetooth Autogenerated string downloaded from GPS unit for 

coordinates and time 
Free Text 57 characters long 

TranLiveObs 

gps_easting Autogenerated Easting coordinate of waypoint, 
calculated from gps grab. 

Free Text 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranLiveObs 

gps_northing Autogenerated Northing of waypoint, calculated from 
gps grab. 

Free Text 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranLiveObs 
gps_zone Autogenerated UTM Zone of waypoint, calculated 

from gps grab 
Free Text {11, 12} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranLiveObs 
gps_latitude Calculated during 

QAQC import 
Latitude of location, calculated from 
gps grab 

Free Text [32.95,37.32] 

TranLiveObs 
gps_longitude Calculated during 

QAQC import 
Longitude of location, calculated from 
gps grab 

Free Text [113.29,117.91] 

TranLiveObs 
gps_grab_valid Crew entry required whether GPS grab was successful {Yes, No} {Yes, No} 

TranLiveObs 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible if 
grab fails 

[100000 - 999999] 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranLiveObs 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranLiveObs 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered by 
hand. Field only visible if gps grab 
fails 

{11,12} {11,12} 

TranLiveObs 
Photo_tort Crew entry 

conditional 
This enables the camera and inserts 
photo of the tortoise into database 

image stored in binary 
format 

image stored in binary 
format 

TranLiveObs 
Photo_tort_file Crew entry 

conditional 
This field would record the file name 
of the photo that is taken manually 

Free Text Free Text 

TranLiveObs 
comments Crew entry 

conditional 
comments about observation 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

TranLiveObs 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database from 
the Pendragon database. This is the 
only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

TRANCARCOBS 
TranCarcObs RecordID Autogenerated Field used by Pendragon 0 0 

TranCarcObs UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 

TranCarcObs 
UserName Autogenerated Field used by Pendragon - Name of the 

RDA 
{username} {username} 

TranCarcObs 
TimeStamp_ Autogenerated Field used by Pendragon - time stamp 

when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranCarcObs 
tran_prime_key Autogenerated same as on transect record form {username}

{date_time_key} 
{username}{date_time_ke 
y} 

TranCarcObs 
tran_num Calculated during 

QAQC import 
5-digit number assigned to transect by 
MDEP 

[1, 6700] Valid transect number 
(always less than 6701) 

TranCarcObs 

stratum Calculated during 
QAQC import 

Two- to four character code for 
monitoring strata 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

{AG, BD, CK, CM, CS, 
FE, FK, GB, IV, JT, 
LSTS, MM, OR, PI, PT, 
SC} 

TranCarcObs 
group_ Calculated during 

QAQC import 
agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

TranCarcObs 

team_num Calculated during 
QAQC import 

number assigned to team [1,99] [1,20] (for Kiva), [21,40] 
(for IWS), [41, 70] (for 
GBI) 

TranCarcObs 

tran_carc_obs_key Autogenerated additional primary key, combination of 
PDA user name and time stamp for 
when the record was created 

{username}
{date_time_key} 

{username}{date_time_ke 
y} 

tran_carc_number Crew entry required Transect Carcass Observation Count 
(Starting at 1, manually entered by the 
observers) 

[1,40] [1,40] 

TranCarcObs 

observer Crew entry 
conditional 

which of the two observers saw the 
tortoise 

{Observer1, Observer2} {Observer1, Observer2} 

TranCarcObs 

observer_position Crew entry required was the observer the leader or the 
follower when the tortoise was 
observed 

{Lead, Follow} {Lead, Follow} 

TranCarcObs 
last_wp Crew entry required last waypoint recorded in transect {[0-40], 99, 100} {[0-40], 99, 100} 

TranCarcObs 
time_ Crew entry required current time 12:00 AM-11:59 PM 5:00 AM-6:00 PM 

TranCarcObs 
tran_bearing Crew entry required the bearing they intended to walk, 0, 

90, 180, or 269 
{0, 90, 180, 270, Other} {0, 90, 180, 270, Other} 

TranCarcObs 
tran_bearing_other Crew entry 

conditional 
transect bearing other value [0-360] [0-360] 

TranCarcObs 
local_bearing Crew entry required the bearing actually being walked at 

the time of the observation 
[0-360] [0-360] 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranCarcObs 
azimuth Crew entry required Azimuth to the tortoise [0-360] [0-360] 

TranCarcObs 
radial_distance_m Crew entry required distance to tortoise [0-60] [0-60] 

TranCarcObs 
bearing_radians Autogenerated Local Bearing in radians. Hidden, 

Used  to calculate Perp_Distance_m 
Free Numeric [0-6.3] 

TranCarcObs 
azimuth_radians Autogenerated Azimuth in radians. Hidden, Used  to 

calculate Perp_Distance_m 
Free Numeric 0-6.3 

TranCarcObs 
perp_distance_m Autogenerated/Crew 

check required 
Perpendicular distance calculated to 
the tortoise 

Free Numeric [0-50] 

TranCarcObs 
carc_condition Crew entry required State of the carcass when encountered {Intact, Disarticulated} {Intact, Disarticulated} 

TranCarcObs 
mcl_greater_180 Crew entry required measurement of carapace {Yes, No, Unknown} {Yes, No, Unknown} 

TranCarcObs 
mcl_mm Crew entry 

conditional 
measurement of carapace [0,400] [0,400] 

TranCarcObs 
sex Crew entry 

conditional 
sex of tortoise {Male, Female, unknown} {Male, Female, unknown} 

TranCarcObs 
existing_tag Crew entry required existing tag status on carcass {Yes, No, Unreadable} {Yes, No, Unreadable} 

TranCarcObs 
existing_tag_number Crew entry 

conditional 
Number from existing tag 10 characters of 

unconstrained text 
10 characters of 
unconstrained text 

TranCarcObs 

existing_tag_color Crew entry 
conditional 

Color of existing tortoise tag {Blue, White, Green, 
Other} 

{Blue, White, Green, 
Other} 

TranCarcObs 
existing_tag_color_other Crew entry 

conditional 
Color name if other is selected from 
color field 

Free Text Free Text 

TranCarcObs 
existing_red_tag Crew entry required 

– LSTS ONLY 
existing tag status on carcass {Yes, No, Unreadable, 

Unknown} 
{Yes, No, Unreadable, 
Unknown} 

TranCarcObs 

existing_red_tag_number Crew entry 
conditional – LSTS 
ONLY 

tag number if existing tag exists 10 characters of 
unconstrained text 

10 characters of 
unconstrained text 

TranCarcObs 

marginals_notched Crew entry 
conditional – LSTS 
ONLY 

were existing notches present? {Yes, No} {Yes, No} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranCarcObs 

existing_LM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing existing notching 
pattern on left marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

TranCarcObs 

existing_RM_notches Crew entry 
conditional – LSTS 
ONLY 

List describing existing notching 
pattern on right marginals 

20 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

21 characters of 
unconstrained text 
(commas or other 
separator must be 
allowed) 

TranCarcObs 
gps_bluetooth Autogenerated string downloaded from GPS unit for 

coordinates and time 
Free Text 57 characters long 

TranCarcObs 

gps_easting Autogenerated Easting coordinate of waypoint, 
calculated from gps grab. 

Free Text 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranCarcObs 

gps_northing Autogenerated Northing of waypoint, calculated from 
gps grab. 

Free Text 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranCarcObs 
gps_zone Autogenerated UTM Zone of waypoint, calculated 

from gps grab 
Free Text {11, 12} 

TranCarcObs 
gps_latitude Calculated during 

QAQC import 
Latitude of location, calculated from 
gps grab 

Free Text [32.95,37.32] 

TranCarcObs 
gps_longitude Calculated during 

QAQC import 
Longitude of location, calculated from 
gps grab 

Free Text [113.29,117.91] 

TranCarcObs 
gps_grab_valid Crew entry required whether GPS grab was successful {Yes, No} {Yes, No} 

TranCarcObs 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible if 
grab fails 

[100000 - 999999] 6 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 

TranCarcObs 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] 7 digits long (must fall 
inside monitoring strata 
boundaries, whether UTM 
Zone 11 or 12) 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain 

QAQC (logical) 
domain 

TranCarcObs 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered by 
hand. Field only visible if gps grab 
fails 

{11,12} {11,12} 

TranCarcObs 
Photo_carc Crew entry 

conditional 
This enables the camera and inserts 
photo of the carcass into database 

image stored in binary 
format 

image stored in binary 
format 

TranCarcObs 
Photo_carc_file Crew entry 

conditional 
This field would record the file name 
of the photo that is taken manually 

Free Text Free Text 

TranCarcObs 
comments Crew entry 

conditional 
comments about waypoint 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

TranCarcObs 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database from 
the Pendragon database. This is the 
only field edited in the Pendragon 
database 

{ 0, 1} { 0, 1} 

G0 COLLECTION DATABASE 

Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_START 
G0_Start RecordID Autogenerated Field used by Pendragon 0 0 

G0_Start UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 

G0_Start 
UserName Autogenerated Field used by Pendragon - Name of 

the RDA 
{username} {username} 

G0_Start 
TimeStamp_ Autogenerated Field used by Pendragon - time 

stamp when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

G0_Start 

G0_prime_key Autogenerated Primary Key - Combination of 
PDA user name and a time stamp 
for when the record was created 

{username}-{date_time_key} {username}{date_time_key} 

G0_Start 

date_ Autogenerated/ 
Crew check 
required 

Date on which tortoises were 
located 

Jan 01, 1904-Dec 31, 2031 first training date through final 
sample date: 3/1/11 through 
6/6/11 

G0_Start 

G0_site Crew entry 
required 

Name of GSub0 (telemetry) site {Chemehuevi, Chuckwalla, 
Coyote Springs, Gold Butte, 
Halfway, Ivanpah, Joshua Tree, 
LSTS, Piute Mid, Ord Rodman, 
River Mtns, Superior Cronese} 

{Chemehuevi, Chuckwalla, 
Coyote Springs, Gold Butte, 
Halfway, Ivanpah, Joshua 
Tree, LSTS, Piute Mid, Ord 
Rodman, River Mtns, Superior 
Cronese} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_Start 

group_ Crew entry 
required 

agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

G0_Start 

start_time Calculated 
during QAQC 
import 

Time the observer(s) first observed 
transmittered tortoises on this date 

12:00 AM-11:59 PM 5:00 AM-10:00 AM 

G0_Start 

photo_site_1 Crew entry 
conditional 

Initial pictures of the site image stored in binary format image stored in binary format 

G0_Start 

photo_site_1_file Crew entry 
conditional 

This field would record the file 
name of the photo that is taken 
manually 

Free Text Free Text 

G0_Start 

photo_site_2 Crew entry 
conditional 

Initial pictures of the site image stored in binary format image stored in binary format 

G0_Start 

photo_site_2_file Crew entry 
conditional 

This field would record the file 
name of the photo that is taken 
manually 

Free Text Free Text 

G0_Start 

photo_site_3 Crew entry 
conditional 

Initial pictures of the site image stored in binary format image stored in binary format 

G0_Start 

photo_site_3_file Crew entry 
conditional 

This field would record the file 
name of the photo that is taken 
manually 

Free Text Free Text 

G0_Start 

photo_site_4 Crew entry 
conditional 

Initial pictures of the site image stored in binary format image stored in binary format 

G0_Start 

photo_site_4_file Crew entry 
conditional 

This field would record the file 
name of the photo that is taken 
manually 

Free Text Free Text 

G0_Start 

photo_carc Crew entry 
conditional 

Photo of the carcass found image stored in binary format image stored in binary format 

G0_Start 

photo_carc_file Crew entry 
conditional 

This field would record the file 
name of the photo that is taken 
manually 

Free Text Free Text 

G0_Start 

end_time Calculated 
during QAQC 
import 

Time the observer(s) last observed 
transmittered tortoises on this date 

12:00 AM-11:59 PM 8:00 AM-6:30 PM 

G0_Start 
observer Crew entry 

required 
Name of observer { -- all observer names -- } {first name} {last name} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_Start 

comments Crew entry 
conditional 

Notes from the observer about the 
g0 site and/or conditions 

2000 characters of 
unconstrained text 

2000 characters of 
unconstrained text 

G0_Start 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database 
from the Pendragon database. This 
is the only field edited in the 
Pendragon database 

{ 0, 1} { 0, 1} 

G0_OBS 

G0_Obs 
RecordID Autogenerated Field used by Pendragon 0 0 

G0_Obs 
UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 

G0_Obs 
UserName Autogenerated Field used by Pendragon - Name of 

the RDA 
{username} {username} 

G0_Obs 

TimeStamp_ Autogenerated Field used by Pendragon - time 
stamp when the record was created 

Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

G0_Obs 
G0_prime_key Autogenerated same as on Gsub0 Start form {username}-{date_time_key} {username}{date_time_key} 

G0_Obs 

date_ Calculated 
during QAQC 
import 

Date on which tortoises were 
located 

Jan 01, 1904-Dec 31, 2031 first training date through final 
sample date: 3/1/11 through 
6/6/11 

G0_Obs 

G0_site Calculated 
during QAQC 
import 

same as on Gsub0 Start form {Chemehuevi, Chuckwalla, 
Coyote Springs, Gold Butte, 
Halfway, Ivanpah, Joshua Tree, 
LSTS, Piute Mid, Ord Rodman, 
River Mtns, Superior Cronese} 

{Chemehuevi, Chuckwalla, 
Coyote Springs, Gold Butte, 
Halfway, Ivanpah, Joshua 
Tree, LSTS, Piute Mid, Ord 
Rodman, River Mtns, Superior 
Cronese} 

observer Calculated 
during QAQC 
import 

Name of observer { -- all observer names -- } {first name} {last name} 

G0_Obs 

group_ Calculated 
during QAQC 
import 

Entity collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

G0_Obs 

G0_obs_key Autogenerated Primary Key - Combination of 
PDA user name and a time stamp 
for when the record was created 

{username}-{date_time_key} {username}{date_time_key} 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_Obs 
tort_num Crew entry 

required 
Number on the observed tortoise 8 characters of unconstrained 

text 
8 characters of unconstrained 
text 

G0_Obs 
time_ Crew entry 

required 
time of observation 12:00 AM-11:59 PM 5:00 AM-6:30 PM 

G0_Obs 

burned If this is a burned location - Coyote 
Springs and Halfway Wash sites 
only 

{Not Applicable, Yes, No} {Not Applicable, Yes, No} 

G0_Obs 
visible Crew entry 

required 
Whether or not the tortoise is 
visible 

{Yes,No} {Yes,No} 

G0_Obs 
tort_location Crew entry 

required 
Where the tortoise is when detected {Burrow, Pallet, Open, 

Vegetation, Rock} 
{Burrow, Pallet, Open, 
Vegetation, Rock} 

G0_Obs 

burrow_visibility Crew entry 
conditional 

If "tortoise_location" is “burrow”, 
rate the visibility/detectability of 
the burrow. 

{High, Medium, Low, 
NotVisible} 

{High, Medium, Low, 
NotVisible} 

G0_Obs 

tort_in_burrow_visibility Crew entry 
conditional 

If "tortoise_location" is “burrow”, 
rate the visibility/detectability of 
the tortoise given that the burrow is 
detected. 

{High, Medium, Low, 
NotVisible} 

{High, Medium, Low, 
NotVisible} 

G0_Obs 

tort_visibility Crew entry 
conditional 

If “tortoise_location” other than 
"burrow", rate the visibility/ 
detectability of the tortoise. 

{High, Medium, Low, 
NotVisible} 

{High, Medium, Low, 
NotVisible} 

G0_Obs 

behavior Crew entry 
required 

tortoise's behavior {Unknown, at Rest-active, 
Moving, Basking, Eating, 
Mating, Agonistic, Digging} 

{Unknown, at Rest-active, 
Moving, Basking, Eating, 
Mating, Agonistic, Digging} 

G0_Obs 
gps_bluetooth Autogenerated string downloaded from GPS unit 

for coordinates and time 
Free Text 57 characters long 

G0_Obs 

gps_easting Autogenerated Easting coordinate of waypoint, 
calculated from gps grab. 

Free Text 6 digits long (must fall inside 
monitoring strata boundaries, 
whether UTM Zone 11 or 12) 

G0_Obs 

gps_northing Autogenerated Northing of waypoint, calculated 
from gps grab. 

Free Text 7 digits long (must fall inside 
monitoring strata boundaries, 
whether UTM Zone 11 or 12) 

G0_Obs 

gps_zone Autogenerated UTM Zone of waypoint, calculated 
from gps grab 

Free Text {11, 12} 

G0_Obs 

gps_latitude Calculated 
during QAQC 
import 

Latitude of location, calculated 
from gps grab 

Free Text [32.95,37.32] 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_Obs 

gps_longitude Calculated 
during QAQC 
import 

Longitude of location, calculated 
from gps grab 

Free Text [113.29,117.91] 

G0_Obs 
gps_grab_valid Crew entry 

required 
whether GPS grab was successful {Yes, No} {Yes, No} 

G0_Obs 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible 
if grab fails 

[100000 - 999999] 6 digits long (must fall inside 
monitoring strata boundaries, 
whether UTM Zone 11 or 12) 

G0_Obs 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] 7 digits long (must fall inside 
monitoring strata boundaries, 
whether UTM Zone 11 or 12) 

G0_Obs 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered 
by hand. Field only visible if gps 
grab fails 

{11,12} {11,12} 

G0_Obs 
comments Crew entry 

conditional 
Comments about this observation 2000 characters of 

unconstrained text 
2000 characters of 
unconstrained text 

G0_Obs 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database 
from the Pendragon database. This 
is the only field edited in the 
Pendragon database 

{ 0, 1} { 0, 1} 

G0_OPPLIVEOBS 
G0_OppLiveObs RecordID Autogenerated Field used by Pendragon 0 0 

G0_OppLiveObs 

UnitID Autogenerated Field used by Pendragon Free Numeric [0,10] 

G0_OppLiveObs 
UserName Autogenerated Field used by Pendragon - Name of 

the RDA 
{username} {username} 

G0_OppLiveObs 
TimeStamp_ Autogenerated Field used by Pendragon - time 

stamp when the record was created 
Jan 01, 1904-Dec 31, 2031 Jan 01, 1904-Dec 31, 2031 

G0_OppLiveObs 
G0_prime_key Autogenerated same as on GSub0_Start record 

form 
{username}-{date_time_key} {username}{date_time_key} 

G0_OppLiveObs 

date_ Calculated 
during QAQC 
import 

Date on which tortoises were 
located 

Jan 01, 1904-Dec 31, 2031 first training date through final 
sample date: 3/1/11 through 
6/6/11 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_OppLiveObs 

G0_site Calculated 
during QAQC 
import 

same as on Gsub0 Start form {Chemehuevi, Chuckwalla, 
Coyote Springs, Gold Butte, 
Halfway, Ivanpah, Joshua Tree, 
LSTS, Piute Mid, Ord Rodman, 
River Mtns, Superior Cronese} 

{Chemehuevi, Chuckwalla, 
Coyote Springs, Gold Butte, 
Halfway, Ivanpah, Joshua 
Tree, LSTS, Piute Mid, Ord 
Rodman, River Mtns, Superior 
Cronese} 

G0_OppLiveObs 

group_ Calculated 
during QAQC 
import 

agency collecting the data {GBI, IWS, Kiva} {GBI, IWS, Kiva} 

G0_OppLiveObs 

G0_opp_live_obs_key Autogenerated additional primary key, 
combination of PDA user name 
and time stamp for when the record 
was created 

{username}-{date_time_key} {username}{date_time_key} 

G0_OppLiveObs 

G0_opp_live_number Crew entry 
required 

Opportunistic Live Observation 
Count (Starting at 1, manually 
entered by the observers) 

[1,15] [1,15] 

G0_OppLiveObs 
tort_location Crew entry 

conditional 
position of tortoise {Burrow, Pallet, Open, 

Vegetation, Rock} 
{Burrow, Pallet, Open, 
Vegetation, Rock} 

G0_OppLiveObs 
temp_c Crew entry 

conditional 
[0, 50] [0, 50] 

G0_OppLiveObs 
temp_greater_35C Crew entry 

conditional 
{Yes, No} {Yes, No} 

G0_OppLiveObs 

tort_not_handled_list Crew entry 
conditional 

If mcl_mm, sex not entered, or if 
tag not present and not attached, 
crew should indicate the reason 

{deep in burrow, scutes too 
small, in social interaction, 
research project area, 
temperature, voided, no permit, 
other} 

{deep in burrow, scutes too 
small, in social interaction, 
research project area, 
temperature, voided, no permit, 
other} 

G0_OppLiveObs 

tort_not_handled_other Crew entry 
conditional 

If mcl_mm, sex will not be entered, 
or if tag not present and not 
attached, if reason not in drop 
down list, they should enter free
hand 

Free text Free text 

G0_OppLiveObs 
mcl_greater_180 Crew entry 

conditional 
whether carapace of tortoise is 
greater than 180mm 

{Yes, No, Unknown} mcl_greater_180 

G0_OppLiveObs 
mcl_mm Crew entry 

conditional 
measurement of carapace [0,400] mcl_mm 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_OppLiveObs 
sex Crew entry 

conditional 
sex of tortoise {Male, Female, Unknown} sex 

G0_OppLiveObs 
tort_voided Crew entry 

conditional 
tortoises releases its bladder or 
deficates 

{Yes, No} tort_voided 

G0_OppLiveObs 

existing_tag Crew entry 
required 

existing tag status on tortoise {Yes, No, Unreadable, 
Unknown} 

existing_tag 

G0_OppLiveObs 

existing_tag_number Crew entry 
conditional 

tag number if existing tag exists 10 characters of unconstrained 
text 

existing_tag_number 

G0_OppLiveObs 
existing_tag_color Crew entry 

conditional 
Color of existing tortoise tag {Blue, White, Green, Other} existing_tag_color 

G0_OppLiveObs 
existing_tag_color_other Crew entry 

conditional 
Color name if other is selected 
from color field for existing tag 

Free Text existing_tag_color_other 

G0_OppLiveObs 
new_tag_attached Crew entry 

conditional 
Was a new tag attached? {Yes, No} new_tag_attached 

G0_OppLiveObs 
new_tag_number Crew entry 

conditional 
Tag number if new tag attached 10 characters of unconstrained 

text 
new_tag_number 

G0_OppLiveObs 
gps_bluetooth Autogenerated string downloaded from GPS unit 

for coordinates and time 
Free Text gps_bluetooth 

G0_OppLiveObs 
gps_easting Autogenerated Easting coordinate of waypoint, 

calculated from gps grab. 
Free Text gps_easting 

G0_OppLiveObs 
gps_northing Autogenerated Northing of waypoint, calculated 

from gps grab. 
Free Text gps_northing 

G0_OppLiveObs 

gps_zone Autogenerated UTM Zone of waypoint, calculated 
from gps grab 

Free Text gps_zone 

G0_OppLiveObs 

gps_latitude Calculated 
during QAQC 
import 

Latitude of location, calculated 
from gps grab 

Free Text gps_latitude 

G0_OppLiveObs 

gps_longitude Calculated 
during QAQC 
import 

Longitude of location, calculated 
from gps grab 

Free Text gps_longitude 

G0_OppLiveObs 
gps_grab_valid Crew entry 

required 
whether GPS grab was successful {Yes, No} gps_grab_valid 
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Subform (RDA)/ 
Table (QAQC) Field name Creation Description 

Collection (physical) 
domain QAQC (logical) domain 

G0_OppLiveObs 

manual_easting Crew entry 
conditional 

Easting coordinate of waypoint, 
entered by hand. Field only visible 
if grab fails 

[100000 - 999999] manual_easting 

G0_OppLiveObs 

manual_northing Crew entry 
conditional 

Northing of waypoint, entered by 
hand. Field only visible if gps grab 
fails. 

[1000000 - 9999999] manual_northing 

G0_OppLiveObs 

manual_zone Crew entry 
conditional 

UTM Zone for waypoint, entered 
by hand. Field only visible if gps 
grab fails 

{11,12} manual_zone 

G0_OppLiveObs 
comments Crew entry 

conditional 
comments about observation 2000 characters of 

unconstrained text 
comments 

G0_OppLiveObs 

exported Autogenerated Identifies fields that have been 
exported to the QA/QC database 
from the Pendragon database. This 
is the only field edited in the 
Pendragon database 

{ 0, 1} exported 
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APPENDIX II: ANNOTATED PAPER DATA SHEETS
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OU-rtTalOi$. Di$lon~ s"mpi ng Tra ining Transect Form 

TI'i~INum~. TronHdBaring I ~ '" I Group:1 

T""m Number T"",oeet $egmenl N .... : 

TrlIini'lg Ii". <»lor RodYelk>wMa otrh '"'''''''''1 20101 ~ .. 
-~ eG.oen I ,,~ 

StMing POllt , , , 0 , , 
Tro in Sto rt Time:: 

Tra"ing EM Tin e: 

G , , , , , Commert. 

COIo_onTine' ong".lob..,,,,,bon from I"e AzimUlh' 
0 

O--.- N .... ., whl. 111 ~noth. model Radilll Oi<l • 
Otl~, Po7!icn: I " .. ,.~ I 0 

Loeol6ellring f>etpen!!ietJ"' 0iSI • 
Commenl$: 

Commenl. (include TO<Io.., 10): 

llmo<o "'., ,O ... t<IIO<1O.""'""'._, ..... . .............. _"~ __ l.'l 
.. .,._.Ct,oy_""""' .. .., ..... ,.."..",,"",""'''' .. _ 
Dat> R&<:<>r<I<I<l B , I I O.ta Proofed By: I 
T,;" "..,me. 

II ", ... oIty I.ke. 2 days 10 ccrnplele a Inal (watk 16 tran..,ct.) 
The ~r" 2 daY' ..... 1cC<l on lraning in". ,, "Trilll 1· Uk""';$<!, the $<!e(Jnd p ... of ""~ 0, "Tri.1 2". 

To _ <!ala entry .mH, dOl ....... '""OI1ed a. 00 MMM yyyy, .,;th monlhs indicale< by 3--IenorallO."";a!iom; , 
For "stance, "20 M. 2010" 

St..-t~_ 

Tr ..... '" Sell"'"'" Num 
Thi. i. catwllll..:l in the ROA. If the n .... ber i. inconwd, """'ed< y¢<S UneCoIor, St;orti~P<><l. li1d Tr>n$oKlB • .mg 

Obs ...... ion'i_ 

Origin" observation 
If thi& particUa. m<><let ""'S _ *""" u&ing !he diStonat .... ,er. le mi"". " am the cert.-t"., cr.I. "from Ii".· 
IftM mod" ..... s .... n white W<>rking at "'e previouS mod". o::i.d. "wIIi .. at .noth. mad'" 

Enter only to one deemol pla.e ~enth. of . moter), 
Porpendicut...- Diot"""" 

I 

~ G" ,~ 

Taloi.., Size: , .. 
Imm~1<n 

Tal""" 10 

Poge • 

The l"""er i. entered; U .. ~ .. i. clllc.,bt.d automoticlllly. Consider the ...... ling "p*'!>OndicUo.di.anat trom "'. ti ... • Ooe-s it match your eyell", 
estimate~ tf not. recheck you r bearing, azinuth, .,d radial diot.nee entrie •. 

D.ta proofod by 

Partia caleulalion. may ""pea, in!he box when only a portion 01111. neoeslOary da1a ha. been "",ered , 
Toud'llh. ~o. roo- Perp. nllioula, Oi.anell to .. col.ulllt. b.1Dnt wrti"~ th . ....... . "" yaur pop •• "'MI. 
Th. RCA wilt not ",und the P_"dicU~' di.~n.,. c:o.1cubtion .. ~I. on the P~P'-~ you must enter only to "". deo::im>l pt~at 
RuI.. forrourrdirrgloOlW dec:im~l~ce: Ifln...j. ~ Q f, 2. J. ",4 ;"l"..lICOtJddoK:imolp.<», '*' fd u...ng. tM fhldecimolploa..lfu-. isa 5, 
6, 7, 8, '" ~;" the t;«:Qnd -.. , ptace, round 1,. (HI de<inJlJ1 pIKe 'P. 

ThO, field $houkt J«Ofd the name <:I the ftr. '''''';''''''''' Who W1I$ n<:l i""""""" in coleding the data 
On monitoring tranoect$, dol • ..-e prooIc<! by the member ",. diff..-""t team, the crew l<IId..-, or QAOC $petiOi$l 
On traning lne • . proofing i. done byth e OAQC spetioli",. 

I 
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Desert Tortoise Distance Sampling Go Start and Obs Form 

oato; l 

sh l 
Tortoi •• Num 

limo; 
Ilumod? NO! "ppic 

V.. No 
Tort Ifflible? ; Yeo No 

lim. 

'" Ki\talJooI1ua Tro. 

GPS l"",,!ion 

Ea Oling: 1 
North",g: 

GPS grab vaw.: 1 

n. frot ob ....... !ion oI.l ch <loy I! a sile delerrnn .. "'. 'olo~ ti .... • lor lel.met')' oboHVlti.,.,. !hl! day. nis ! .... "'ouIII nO! lie 
oOl .. "'"n "'. U"nsect oton lim. ""silJl"led for!hl! day. "" lele .... try oc ....... ~ ...... 01 te carefllllO OlIn .any """"gh lO looaIe 
th ... 1nt tortoi .. by "'. <Iesi;n"od stlrt lim. 

Bum""? 
Thi> ..,Iry is nO! .ppleabl ... tope n C<¥>to Spmll' . nd fl._y. I\t !h . .. <itt1;. I i. iq>ort;ont lO idontify.., e.1oh oc,.sion 
wI"Ieth ... the tort""e w .. ...,,,,,,,n!<-red in I b1Jmod or 'nOOmod area 

Tori ';'ibl.7 
Is Ihe lortoise vid>le al lIP 0lIl ... l elds .,., Ihe form ore dire<1ed &! ""wiling how visible "'. lorto;.., i!I 

Tonoi .. location: 
&rrc- inckldo both di~ <on ..... cI. d hal . .. nd Olld Hl co ... . A tort""" n • b1Jrraw is Ilih. m<><lll"l Of "'. b1Jrraw. _p in.idrt. or 
Iny.o.t.."in_ 
VegtlOlion • tortoise is undH "'. drip !il'. or in "'. shl'" Ofvogetalion 
Rock· tortoise is undo. or in III. "'"do Of • rock. 
Pollet.. tortoise is in I .imilarconllgu .. ti.., to thl """,Ih oi l b1Jrrow. bullh. "'en ... is 'n • .., ..... clod Ind is undeveloped woh Ihll 
• is shortorthon two lortoi,. 1""\IIt". 
Open. tortoise is n "'. _ and nO! undor • • gotllion or rode. 

Burrow .i.ibility. 
Can"'dortll. b1Jrr_ as Ihl <I nier Of I ci"ell. V .. iblily .. 1110 ......... !ed by tho do9r,H Of .pprol.h th_gh wI"Ii<h th. burrow WtIIJId 
110 <>!'If1lyv .. ibll. 

Medium 
The expeclliion is thll mI)$/ bl"1"O"oO$ _ed .,., • IrlIn .. cI v.il11Io ' medium" viobily. ne Ipproa.h ... be 10 expect 
" .... diJm· I nd "'M for • gilten !ort""e !o "" .. "" if,se oIthe OIhe, oategorie. i!I W!lm.nt<!d n .... this is .n ,n.su. 1 ", .. lion 
for. burrow. Modiom...-i$ibOlily b1JrrO"oO$ are bIockod Ihrough mor-o th.n 25'4 bulles, than 75'110 oIth • • n\i" of .pproach. 
_.m .... bllily nell"". I b1JrTOWYid>lo under vo-geblion, 001 wI"I .... vogetltian CM<"," len.tlle shI p" Of 1111 MOIJlh . 
mound. or oP<ort 

",i gh 

Oiolinl'Jishing chl .. cI.~ of a b1JrTVW ("P"nng. """,nd. or I pron) -'Id be visiblo " om ....,... thI n 15'11. Of III. I ngle' of 
approach. High visiblily inelldes 2 burrow OIl! in lIle open and facing \IIIU. or very _""s .nder "" . .... vegetation ,-
The bIJrTOW is blocked"""' viewthrwgh more ilion 7~'II. oIlile ongie. oIlpprOlch. This mighl be 1111 Ol,e ~ \IIIU inveoligllte 
botou, • • Iook, liko th o .. ,hould bo • burTOWth . ... bul l "'" i-rrn_ tely ._ • . LawYioblily ... dud .. bIJrTOWS obsturod 
.~ltoIy or nearly .~fflby • • ;otllian . 

Torloi ........ uml • ..-bil ly 
fl igh 

High visblily lortoi .. , indudo 1110 ... t th o moulh 01"'. b1JrTVW. ond o.sly .. OIl wi:hOll! bonding .... and no n.od k>r u" 01. 
mirroror""'~. 

Medium 
"'-dium vi<ibilily to<toiso. inckJdo tho .. thot require bonding .. or or l/OIIin g -. Cn }QJ' knH O .nd th o , .. 01 • minor or 
""",i ghl ,-
low Yiotiilytortoi< .. .,eludo Ih", • .., doo~ .. !hi •• b1JrTVW Ih.t \IIIU . .. .--Hd to lay ~.I ... tho pnd. se.1lthing Ih. 
~. of the b1JrTOW1rih I mirror or . .. hlg:>! . Your oonfnnolion Of lIIe lortoi.e ml'1 inolude only In Irm or leg. or ..,11 
portion oIl11e"'eI. 
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Tortoise visibility 
This field is only used for tortoises not associated Vvith a burrow or caliche cave. Consider the tortoise as the center of a circle. 
Visibility Vvill be estimated by the degrees of approach through Vvilich the tortoise would be openly visible. 

Medium 
The expectation is that most tortoises detected on a transect will be "medium" visibility. The approach will be to expect 
"medium" and then for a given tortoise to decide if use of the other categories is warranted. Is it an unusual situation for a 
transect tortoise? Medium-visibility tortoises are blocked through more than 25% but less than 75% of the angles of approach. 
Medium visibility includes tortoises slightly obscured by vegetation, including in the open but behind vegetation because of your 
angle of approach, in a pallet, or under rocks (not burrows or caves). 

High 
The tortoise would be visible from more than 75% of the angles of approach. Typically, high visibility includes tortoises out in 
the open, but they could be under vegetation or rocks but not obscured by them, or they could be in a pallet. 

Low 

The tortoise is blocked from view through more than 75% of the angles of approach. This might be the case if you investigate 
because it looks like there should be a tortoise there, but it isn't immediately visible. Low visibility includes tortoises completely 
obscured by vegetation or rocks, including obscured in a pallet. 

Behavior 
UnknoVvTl 

The tortoise is not visible, and the behavior cannot be discemed. 
AtRestActive 

The tortoise is visible, appears to be awake, but does not appear to be doing anything. 
Moving 

This typically involves the tortoise walking, with the plastron off the ground. However, if you hear Vvilat you believe to be the 
tortoise moving in the back of a burrow, record behavior as moving. Because observers frequently startle the animal, Vvilen 
possible observe behavior before approaching. 

Basking 
Shell on ground, legs sprawled out to maximum skin exposure posterior or broadside to sun orientation. 

Eating 
The tortoise appears to be biting vegetation or other possible food items. 

Mating 
The tortoise is engaged in mating activity Vvith another tortoise (courtship behavior or copulation). 

Agonistic 
The tortoise is fighting Vvith another tortoise. 

Digging 
The tortoise is modifying a burrow or pallet by digging, or possibly nesting. This can be Vvith all four feet. Sometimes you can 
discern digging Vvilen the tortoise is not visible, (i.e. dirt flying out of the back of a burrow). 

If the tortoise is not visible behavior can only be unknoVvTl, digging, or moving. Probably 99% of the time it will be unknown. 
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I 

Desert To rtoise Distanc e Sampling Focal F o rm (Opportunistic GO Tortoises) 

Dilte: 1 
2010

1 ~ I 
Opp Live # I I : I eulfOW Pale! Open I MCU,18O? Y N Uok 
Tortoise Ioc<Ilion: veget.otion Rook MeL (mm): 

Mass (g): 

Temirature:1 "C I Sex: M F Uok 
Tem > 35?: y~ No Tortoi>. Voided? Y N 

Commermo 

Opp Live # 
This count starts I'll" . for each observer on each new-day_ 

Tortoise location 
See GO obseroalion annotalions_ 

Burrow visibility 
See GO observation annotations_ 

Tortoise in Burrow Visibility 
See GO observation annotations. 

TortOise Visibility 
See GO observation annotations_ 

MCL2:1BO? 
MCL (mm) 

1 Obseroer: 1 

Existing Tag: Y N u/R Unk GPS Location 
8" Number: Easting: 1 

ET Color: Slue While <Seen Northing: 
Other Color: 

New Tag Attac::hed? y N GPSgrabvalid?: I ", 
New Tag Number: FW 

N, 

For all visible tortoises, the fi rsl field ..... 11 have an entry_ The second field will only have an entry ~ the tortoise _s hllndled _ this fie ld 
should not be estimated 

So, 
If there is any uncertainty about the sex 01 the lortoise, record "unknO'Ml." 

I 

I 
I 
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Desert Tortoise Distance Sampling Transect Form (Waypoints 4) 
Trans Num: 1 1 Stratum:1 1 Team Num:1 1 Date:1 20101 

Transect Summary !----------- -
_ntot ____ !otersecllOlJ _____________ 

I I 
I b'-"N":/ • Transect reflected at unplanned angle? Y N 

Now 1-. ,.........., . 
beerinl Entered fields: Calculated fields: I bearin. / 

Transect bearing 1 01 New bearing 1 01 1 .I 
Partial side length (a) m 1 st dist to walk ( m I / 
lo'e"eo"oo be.,'09 ~ 3rd dist to walk I II i 

m 

.// Planned side length (I) 3000m 4th dist to walk ( m I I 1 
1500m 

/ " Ii 
Transect Standard? I y N I 

l ________ 
I~ -----------------------

Terrain Obstacles: I Mountainous Cliff Deep Washes Prohibited Access Major Road Boundary 

Substrate Obstacles: I Rock Gravel Tallus Sand 

Other Obstacles?: 

Other relevant information (military reservation, wilderness area, etc.): 

Directions to transect (include UTM coordinates and/or names of nearest major roads, description of notable intersections, 

steep/challenging road conditions): 

Tran num 
The transect number a whole number assigned before arriving at the transect. There is one exception: ifan obstacle must be 
navigated so that there is a break in the transect, each continuous segment must have a unique identifying number. After each 
segment is ended (with a "Waypoint 99" - see below), the next transect increments up by a tenth from the one before. If the 
original transect was "42" subsequent segments, in order, would be "42.1", "42.2", etc. 

stratum 
This should be written long-hand on the Waypoints1 transect form. On the continuation pages, the appropriate abbreviation can 
be used. 

Date 
The RDA reads 313112010. The paper entry should be written 31 Mar 2010. 

Waypoint 0 
The location where the crew left their vehicle. These data are taken when leaving for Waypoint 1, not when you arrive at the 
site (not the night before, for instance!) 

Waypoint 1 
The start point on the transect. If you arrive at this point early, time should not be recorded until you are about to leave for 
Waypoint 2. 

Waypoints 2 through 24 
Subsequent waypoints on the transect. 

Waypoints 25 through 40 
These will only be used on non-standard transects, if additional turns or interruptions are made in the transect. 

Waypoint 99 
The final location on the transect. On a standard transect, this would correspond to the return to the original start point, and 
in sequence would have been "Waypoint 25." For transects that are interrupted and resumed after navigating an obstacle, 
this is the only waypoint number that is repeated. At each interruption, the waypoint is ''99." 

Waypoint 100 
\/\/here the crew returns to their vehicle. May differ from Waypoint O. For interrupted transects, Waypoint 0 and 100 data are 
only entered on the base segment. After completing Waypoint 99 for the final segment of an interrupted transect, close out 
that segment, return to your vehicle, then open the base transect to record Waypoint 100. 

cUi UIII-'Idlrrleou dlrYleo r 

I 

I 
the data collectors. 

luld only say "yes" if you are 
Ie new legs of the transect. 
al axis. The RDA refers to 

t 500r 100m. 

. Any other shapes or 
ard , the terrain , substrate , or 

Iress caused you to shorten 
hills and mountains that you 

bility to complete the transect 
mpede progress, and cannot 
Ie impacted by difficult 
~-invisib le obstacles. 

,"tify human-built obstacles. 

from 'Transect reflected at 

156 




 

  

  

Desert Tortoise Distance Sampling Transect Form (TranLiveObs) 
Tran Num:1 I Stratum: II I ITeam Num: I I Date: rl------:20-=-,'""ol 

Tran 

Last 

Observation 
Transect 

L~I 

Radial 
Perpendicular 

Observer Position 

Torto~ I 

i 
i iii 

E,,"o, 1 Northing: 
UTM Zone: 

GPS grab valid?: 

II is extremely importal'\t to record whether the torto ise 'MIS l irst seen by the person in the "lead" or ''follow'' position 

Radii!! Distance 
Enter only to one decimal pl<lGe (tenths of a meter). 

Perpendicular Distance 

11 12 
y" No 

The former is entered; the lalter is calculated automatically Consider the resulting "perpendicular d istance from the line" Does it 
match your eyeball estimate? II not, recheck your bearing, azimuth, and radial distance entries. 
Partial c;llculalions may appear in Ihe box when only a portion 01 the necessary data has been entered. 
Touch the box for Perpendicular Distance to recalculate before w-iting the value on your paper sheet. 
The ROA Y>ill not round the Perpendicular d istance calculation at all. On the paper Sheet you must enter only to one decimal place 

Rules tOf" rounding 10 one decimal place: it there is a 0, 1, 2, 3, Of" 4 in the second decimal pIece, do not change the first decimal 
place, If there is a 5, 6, 7, 8, or 9 in the second decimal place, round the first decimal place up, 

Tortoise location: 
Burrows include both dirt constructed holes and caliehe caves A tortoise in a burrow is at lt1e mouth of the burrow, deep inside, or 
anyv,tlere in betv.een, 
Vegetation. torto ise is under the drip line, or in the shade of vegetation. 
Rock - tortoise is under or in lt1e shade of a rock. 
Pallet - torto ise is in a similar configuration to the mouth of a burrow, but the shelter is unconstructed and is undeveloped such lt1at it 
is shorter than two tortoise lengths. 
Open _ tortoise is in the open and not under vegetation or rock 

Burrow visibility: 
Consider the burrow as the center of a cirde. Visibility will be estimated by the degrees of approach through which lt1e burrowv.ould be 
openly visible 

Medium 

The expectation is that most burrows detected on a transect wi ll be "medium" visibility. The approach will be to expect "medium" 
and then for a given tortoise to decide if use of the other categories is warranted in case th is is an unusual situation for a burrow. 
Medium-visibility burrows are blocked through more than 25% but less than 75% of lt1e angles of approach. Medium visibility 
includes a burrow vis ible under vegetation, but where vegetation obscures tell-tale shapes of the mouth, mound, or apron. 

High 

Distinguishing characteristiCS of a burrow (opening, mound, or apron) v.ould be viSible from more than 75% of the angles of 
approach High visibility includes a burrow out in the open and facing you, or very obvious under sparse vegetation 

L~ 

The burrow is blocked from view through more than 75% of the angles of approach. This might be the case if you investigate 
because it looks like there should be a burrow there, but it isn't immediately visible. Low visibility includes burrows obscured 
completely or nearly completely by vegetation 
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To rtoi se-In-burrow-vis ibility 
High 

High visibility tortoises include those ~t the mouth of the burrow, ~nd easily seen >Mthout bending over and no need for use of a 
mirror or flashlight. 

Medium 
Medium visibility tortoises include those that require bending over or getting down on your knees and the use of a mirror or 
flashlight 

Low 
Lowvisibility torto ises include those so deep within a burrowth~t you are required to lay f lat on the ground, se~rching the depths 
of the burrow.,.,;th a mirror or flashlight. Your confirmation of the tortoise may include only an arm or leg, or small portion of the 
shell. 

Tortoise visibility 
This fi eld is onty used for tortoises not ~ssoeiated with ~ burrow or cal iche cave. Consider the tortoise as the center of a circle. Visibility 
>Mil be estimated by the degrees of approach through Wiich the tortoise w::luld be openty visible. 

Medium 
The expectation is that most tortoises detected on a transect"";l1 be "medium" visibility . The approach"";l1 be to expect "medium" 
and then for a given tortoise to deCide il use of the other categories is W3ffi1nted. Is it an unusual s~uation for a transect tortoise? 
Medium-visibility tortoises are blocked through more than 25% but less than 75% of the angles of approach. Medium visibility 

High 

The tortoise w::luld be visible from more than 75% of the angles 01 ~pproach. Typicalty, high v isibility includes tortoises out in the 
open, but they could be under vegetation or rocks but not obscured by them, or they could be in a pallet 

L~ 

The tortOise is blocked from view through more than 75% of the angles 01 approach. This might be the case if you investigate 
because it looks like there should be a tortoise there, but it isn't immediately visible. Lowvisibility includes tortoises completely 
obscured by vegetation or rocks, including obscured in a pallet 

MCL:!:I00? 
MCL(mm) 

For all visib~ tortoises, the li~t fi eld will h~ve an entry Although 'Unknown IS ~n option indicate ''Yes'' or "No' II ~t all poSSible II the 
tortoise is the size 01 a measurable burrow opening, for instance, use this to evaluate Wiether it is larger than 180mm. The second 
lield will only have an entry if the tortoise was h~ndled - th is lield should not be estimated. 

Mass (9) 
If the mass is too great to me~sure with existing equipment, use comment lie ld to report ">5000g' fur ex~mple. 

Sex of tort 
If there is any uncertainty about Ihe sex of the tortoise, record "unknown." 
CharacteristiCS generalty become eaSier to interpret as the tortoise ages; 
it is more difficult to identify the sex of smaller tortoises In particular. those under 180mm are often considered juveniles. 

Existing Tag 

For live tortoises, the possibilities are that the tortoise definitely has an existing tag (you h~ve been ~ble to handle the tortoise, see it in 
the open, or have a clear view of the lag on the tortoise in a burr~, or Ihal you know Ihe tortoise definitely does nol have an existing 
tag (you have been able to handle the tortoise or see it in the open), or the lag exists but is unreadable ("UIR"; ultraviolet can for 
instance d~rken tags), or you can't see the el1tire tortoise, canl10t handle it. and there is a possibility the same tortoise may be 
el1COUl1tered later (ill the open, for il1stance) and discovered to have a tag 

FW- tag numbers are recorded without hyphens All oIh« tag numbers Me rea;rded liS they appear 

Existing Tag Color 
Other Tag Color 
If any tag is present, it is likely to be blue, Wiite, or green Otherwise, use "Other tag colo~' and spell it out l 
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Opp Lr,.e # 

Comments: 

Trans Num 

Desert Tortoise Distance Sampling Transect Form (OppLiveObs) 
Date: I 

GPS Location 
EaSling:r---] 

Northing:C=:::J 

UTM Zone: 1 11 12 1 

grab valiet?: ~ 

Opp::Irtunistic tortoises must be associated with a transect. If you see one after you have closed out your transects (for instance when 
camping later that day), you may process the tortoise, but will have to do that add~ional work of adding the data to the appropriate 
paper and electronic lorms. 

Burrow vis ibility 
see "T rallS(!Cl: Tortoise" subtorm annotations. 

Tortoi se In Burrow Visibility 
See "Transect Tortoise" subform annotations. 

Tortoi se Vis ibility 
See "TraIlS(!Cl:Tortoise" subform annotations. 

MCLi!:180? 
MCL(mm) 
For all visible tortoises, the ftrst field wil l have an entry It is e);tremely imporlant 10 make every efforllo answer this "yes" or "no" "UnknrNin" should 
be avoided if at all pos&bJe! The second field w ill only have an entry if the tortoise was handled· this field should not be estimated. 

"" If there is any uncertainty about the sex of the tortoise, record "unknown" 

exist ing Tag 

For Ir,.e tortoises, the possibilities are that the tortoise definitely has an exisfjng tag ("Y": you have been able to handle the tortoise , see it in the open, 
or have a clearview of the tag on the tortoise in a burrow), or that you know the tortoise defin ite ly does not have an existing tag ("N": you have been 
able to handle the tortoise or see rt in the open). orthe tag exists but is unreadable ("U/R"; unraviolet can for instance darken tags), or you can't see 
the entire tl)rtOi!le, cannot handle it, and there is a possibility the same tortoise may be encountered later (in the open, for instance) and discovered to 
have a tag ("Unk"). 

existing Tag Color 
Other Tag Cofor 
II any tag is present, it i!Ilikely to be blue, whrte, or green. otherwise, use "otherll!g color" and spell it out! 
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Desert Tortoise Distance Sampling Transect Form (TranCarcObs) 
TranNum- I I stratum: I I Team Num:1 I Date I 20101 

Tran Care #' 
Observer ' 

Obs Position : 

Local Be8fing: § 
Azimuth: 

Existing Tag" 
ET Number" 

ET Color: 

Yes No U/R 

Last Waypoint' 
Observation Time 

Transect Bearing I 
Oher Tran Bearing 

Comments 

Opp Care # 

1 2 
Lead Follow Radial Distance: m 

Perpendicular Dist: m 

Carcass Condition' 
Mel ~ 18O? 
MCL(mm) 

"" 

Intact DrA 
Yes No Unk 

M FUnk 

B W G 
Other Tag Color" 

E''''"9 I Northing 
UTM Zone: 

GPS grab valid? 
11 

NO 

Remains of a tortoise are recorded as a carcass if alleasl half of the shell (plastron and carapace) are present. 

Carcass Condition 

12 

These definitions are project specific You may have used other definitions, but for us, if the Mel can be measured, the 
tortoise is "intact," regardless of how much has fa llen off or whether carapace and piastron are attached. Otherwise it is 
''d isarticulated. " 

MCL.~180? 

MCL.(mm) 
For all visible tortoises, the first field will have an entry. The second field will only have an entry if the carcass was intact • 
this field should not be estimated 

50, 
tf there is any uncertainty about the sex of the tortoise, record ''unknown'' 

Existing Tag 
For carcasses, the possibilities are that it definitely has an existing tag ('Y'), or that you know it definitely does not have an 
exist ing tag ('N'). or the tag exists but is unreadable ('U/R"; ultraviolet can for instance darken tags). In the case of live 
tortoises, there is a fourth possibi lity that is not a concern with carcasses. Whereas it is inappropriate to remove a tortoise 
from a burrow, carcasses can always be removed and examined completely. L.ive tortoises, therefore, may be 'UnK" to have a 
tag, but if you can't find a tag with a carcass now, you won't find one at a later date 

Existing Tag Color 
Other Tag Color 
If any tag is present, it is likely to be blue, white, or green Otherwise, use ''Other tag color" and spell it out l 
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Desert Tortoise Distance Sampling Transect Form (OppCarcObs) 

Tran Num: I I Stratum 1 I Team Num l I Date: 

IOPPCa~ #1 Carcass Condition: Intac! DIA Existing Tag Yet No UJR Easting 
MCL>l80? y~ No Uok ET Number Northing 
MCL (mm): Existing Tag Color BkJ .. W>~ .. Green UTM Zone: 

Sex: M F Uok Other Tag Color: GPS grab valid? 

Comments 

Tl'3ns Num 
Opportunistic tortoises must be associated with a transect If you see one after you have Closed out you r 
transects (for instance when campjng later that day), you may process the tortoise, but will have to do that 
additional work of adding the data to the appropriate paper and electronic forms. 

Opp Carc # 
Remains of a tortoise are recorded as a carcass if at least half of the shell (p lastron and carapace) am present 

Carcass condition 

I 

11 
Yo, No 

These definitions are project spedfic You may have used other definitions, but for us, if the MCL can be measured, the tortoise is 
"intact," regard less of how much has fallen off or whether carapa~ and plastron am attached. Otherwise it is "disarticulated." 

MCLi!:180? 
MCL(mm) 
For all vis ible tortoises, the first field will have an entry. The second f ield will only have an entry if the carcass was intact-this field 
should not be estimated. 

So. 
If there is any uncertainty about the sex of the tortoise, record "unknown." 

Existing Tag 

20101 

12 

For ca~asses, the possibil ities am that it definitely has an existing tag (Hy"), or that you know it definitely does not have an existing tag 
("N"), or the tag exists but is unreadable ("UIR"; ultraviolet can for instance dar\(en tags), In the case of live tortoises, there is a fourth 
possibjlily that is not a concem with carcasses. Whereas it is inappropriate to remove a tortoise from a burrow, carcasses can always 
be removed and examined complete ly. Live tortoises, therefore, may be "Unk" to have a tag, but if you can't find a tag with a carcass 
now, you won't find one at a later date 

Existing Tag Color 
Other Tag Color 
If any tag is present, ~ is likely to be blue, white, or green. Otherwise, use ''Other tag color" and spel l it out l 
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