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Of the 18 reaches surveyed, a total of five reach segments supported larval toad development. These 
include reach segments 23B, 26A, 26B, 27A, and 27B, concentrated within areas with suitable habitat in 
the northwestern, downstream extent of the survey area. Larvae were all observed prior to metamorphosis 
and were categorized into two size classes: 10–20 millimeters (mm) and 15–25 mm. Representative 
photographs of larvae observed within reach segments are provided for reference in Appendix E. 
Special-status wildlife species, two-striped garter snake, was incidentally observed during the surveys 
along reach segments 26A, 26B, 27B, 28B, and immediately upstream of reach 26A (Figure 12). 

Vegetation along the Santa Maria Creek generally consists of riparian forest/riparian woodland, 
characterized by a prominence of mule fat (Baccharis salicifolia), red willow (Salix laevigata), and 
common threesquare (Schoenoplectus pungens). Invasive non-native plant species arundo (Arundo donax) 
and tamarisk were observed throughout the Santa Maria Creek (Figure 12). The overstory within the 
southeastern upstream extent of the survey area (including within segments 38B, 40A, and 40B) is 
particularly dense and supports 75–100 percent cover along the channel in many areas. Much of the 
northwestern downstream extent of the creek is less dense (including within segments 22A, 22B, 23A, 
23B, 24B, 25A, 25B, 26A, 27A, and 27B) and exhibits more of an open channel. Flowing water was 
observed within the creek and pool depth ranged between shallow, medium, and deep. A greater number 
of plunge pools were documented in the northwestern downstream portion of the survey area (including 
within segments 22A, 22B, 23A, 23B, and 24A). Aquatic algae was observed throughout the survey area 
and was particularly dense along segment 23B. In general, substrate observed along the bed and banks of 
the creek generally varied between a dominance of sand with gravel, clay, cobble, pebble, and silt 
periodically mixed in. It should be noted that between reaches 22 and 24, the channel is formed by large 
boulders that are lined with sand. 

The southeastern upstream extent of the survey area is generally characterized by moderate- to low-
quality habitat for arroyo toad. This can be attributed to the presence of a dense overstory (i.e., greater 
than 50 percent overstory in segments 28A, 33A, 37A, 37B, 38B, 40A, 40B, and 41A) which provides 
sub-optimal conditions for male toads to call and attempt to initiate breeding. Generally, the northwestern 
downstream extent of the survey area (i.e., reaches 22–24, 26–27) provides a much higher concentration 
of suitable habitat for arroyo toad. Portions of the creek that were observed to have suitable habitat for 
arroyo toad were characterized by reduced overstory density, substrates with relatively high 
concentrations of sand, and areas of shallow pooling, all of which are habitat characteristics necessary for 
supporting breeding behavior and successful larval development. 
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TABLE 28 
 ARROYO TOAD HABITAT ASSESSMENT RESULTS: RAMONA GRASSLANDS COUNTY PRESERVE 

Survey 
Reach Segment 

2024 
Survey 

Date 
Start/End 

Time 
Start/End Air 

Temperature (°F) 
Start/End 

Cloud Cover 

Channel 
Width/ 
Flood 
Prone 

Width (m) 
Entrancement 

Ratio 
Plunge 

Pools (#) 
Overhead 

Canopy (%) 
Dominant Plant 
Species* 

Portion 
Wet (%) 

Pooling (%) Aquatic Vegetation Substrate (%) 
# of Arroyo 
Toad larvae 

Sh Med De 
Su/ 
Flo Em Al Cla S Sa G P Co B LL FL 

10-20 
mm 

15-25 
mm 

22 A 05/13 10:35/ 
-- 

73/75 PCV / PCV 12.5/13.5 1.08 1-5 11-25 Salix gooddingii, 
Populus spp., 
Platanus spp. 

76-100 1-10 51-75 11-25 1-10 1-10 51-75 -- -- 26-50 -- -- -- 26-50 1-10 --   

22 B 05/13 12:37/ 
-- 

75/75 PCV / PCV 3.85/7.3 1.90 1-5 1-10 Salix gooddingii, 
Populus spp., 
Typha spp. 

76-100 11-25 26-50 11-25 0 1-10 51-75 -- -- 26-50 -- -- -- 26-50 1-10 --   

23 A 05/13 13:20/ 
13:20 

75/77 PCV / PCV 7.5/10.2 1.36 1-5 1-10 Platanus spp. 76-100 11-25 51-75 1-10 1-10 1-10 51-75 -- -- 26-50 -- -- -- 26-50 1-10 --   

23 B 05/13 14:07/ 
15:10 

75/75 PCV / PCV 5.6/13.5 2.41 1-5 1-10 Salix laevigata, 
Populus spp., 
Platanus spp. 

76-100 11-25 26-50 11-25 1-10 1-10 76-100 -- -- 26-50 -- -- -- 26-50 1-10 --  1 

24 A 05/14 09:31/ 
10:20 

71/63 Cl / -- 7.6/12.5 1.64 1-5 26-50 Baccharis 
salicifolia, Salix 
laevigata, 
Schoenoplectus 
pungens 

76-100 1-10 51-75 1-10 0 11-25 51-75 0 1-10 76-100 1-10 1-10 1-10 0 1-10 0   

24 B 05/14 10:21/ 
10:55 

72/72 Cl / Cl 9.7/11.5 1.19 0 11-25 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 26-50 1-10 1-10 1-10 11-25 51-75 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 0   

26 A 05/14 11:10/ 
11:58 

72/79 Cl / Cl 11.3/14 1.24 0 1-10 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 76-100 1-10 1-10 0 11-25 51-75 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 0  8 

26 B 05/14 11:59/ 
13:22 

70/66 Cl / Cl 7.3/10.8 1.5 0 26-50 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 11-25 26-50 1-10 1-10 11-25 26-50 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 1-10 10 3 

27 A 05/14 13:25/ 
13:52 

72/73 Cl / Cl 8.1/9.2 1.14 0 11-25 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 26-50 51-75 0 0 11-25 26-50 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 0  5 

27 B 05/14 13:53/ 
14:38 

73/75 Cl / Cl 8/14.3 1.78 0 11-25 Baccharis 
salicifolia, Salix 
laevigata, 
Schoenoplectus 
pungens 

76-100 11-25 26-50 11-25 0 26-50 26-75 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 0 125 60 

28 A 05/14 14:39/ 
15:00 

75/72 Cl / Cl 22.8/29 1.27 0 51-75 Baccharis 
salicifolia, Salix 
laevigata, 
Schoenoplectus 
pungens 

76-100 51-75 11-25 1-10 0 26-50 26-50 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 0   

28 B 05/14 15:02/ 
15:26 

75/75 Cl / Cl 14.7/19.7 1.34 0 26-50 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 1-10 26-50 26-50 0 26-50 26-50 0 1-10 76-100 1-10 1-10 1-10 1-10 1-10 0   
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Survey 
Reach Segment 

2024 
Survey 

Date 
Start/End 

Time 
Start/End Air 

Temperature (°F) 
Start/End 

Cloud Cover 

Channel 
Width/ 
Flood 
Prone 

Width (m) 
Entrancement 

Ratio 
Plunge 

Pools (#) 
Overhead 

Canopy (%) 
Dominant Plant 
Species* 

Portion 
Wet (%) 

Pooling (%) Aquatic Vegetation Substrate (%) 
# of Arroyo 
Toad larvae 

Sh Med De 
Su/ 
Flo Em Al Cla S Sa G P Co B LL FL 

10-20 
mm 

15-25 
mm 

30 A 05/15 08:30/ 
09:17 

56/59 Clo / Clo 15.1/46.8 3.22 0 1-10 Schoenoplectus 
pungens, 
Baccharis 
salicifolia, Salix 
laevigata 

76-100 1-10 26-50 26-50 0 76-100 11-25 -- 1-10 76-100 1-10 -- -- -- -- --   

33 A 05/15 10:04/ 
10:41 

60/62 Clo / Clo 24.9/30 0.83 0 76-100 Baccharis 
salicifolia, Salix 
laevigata, 
Schoenoplectus 
pungens 

76-100 26-50 51-75 1-10 0 11-25 26-50 -- 1-10 76-100 1-10 -- -- -- 1-10 --   

33 B 05/15 10:42/ 
11:06 

62/64 Clo / Clo 11/26.6 2.42 0 26-50 Schoenoplectus 
pungens, Salix 
laevigata, 
Baccharis 
salicifolia 

76-100 1-10 26-50 26-50 0 26-50 11-25 -- 1-10 76-100 1-10 -- -- -- 1-10 --   

35 A 05/15 11:18/ 
12:11 

64/67 z 6/22 3.67 0 11-25 Schoenoplectus 
pungens, 
Baccharis 
salicifolia, Salix 
laevigata 

76-100 11-25 26-50 26-50 0 51-75 11-25 -- 1-10 76-100 -- -- -- -- 1-10 --   

35 B 05/15 12:16/ 
12:34 

67/67 PCV / PCV 40/45 1.23 0 26-50 Schoenoplectus 
pungens, Salix 
laevigata, 
Baccharis 
salicifolia 

76-100 11-25 26-50 26-50 0 26-50 11-25 -- 1-10 76-100 1-10 -- -- -- 1-10 --   

36 A 05/15 12:35/ 
12:53 

67/68 PCV / Cl 40/56 1.4 0 26-50 Schoenoplectus 
pungens, Salix 
laevigata, 
Baccharis 
salicifolia 

76-100 11-25 26-50 26-50 0 26-50 11-25 -- 1-10 76-100 1-10 -- -- -- 1-10 1-10   

36 B 05/15 12:54/ 
13:15 

68/69 Cl / PCV 21/27 1.29 0 -- Salix laevigata, 
Baccharis 
salicifolia, Typha 
latifolia 

76-100 1-10 26-50 26-50 0 1-10 1-10 -- 1-10 76-100 1-10 -- -- -- 1-10 --   

37 A 05/15 13:16/ 
13:45 

69/70 PCV / PCV 26/33 1.27 0 51-75 Baccharis 
salicifolia, 
Schoenoplectus 
pungens, Salix 
gooddingii 

76-100 11-25 26-50 11-25 0 26-50 11-25 -- 1-10 51-75 -- -- -- -- 1-10 --   

37 B 05/15 13:47/ 
14:05 

70/70 PCV / PCV 32/36 1.13 0 51-75 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 11-25 26-50 26-50 0 26-50 11-25 -- 11-25 26-50 -- -- -- -- 1-10 --   

38 A 05/15 14:09/ 
14:27 

70/70 PCV / Clo 29/32 1.10 0 26-50 Schoenoplectus 
pungens, Salix 
laevigata, 
Baccharis 
salicifolia 

76-100 76-100 1-10 1-10 0 26-50 11-25 -- 26-50 26-50 -- -- -- -- 1-10 --   

38 B 05/15 14:28/ 
14:49 

70/69 Clo / Clo 30/36 0.1 0 76-100 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 76-100 1-10 0 1-10 51-75 11-25 -- 26-50 26-50 -- -- -- -- 1-10 --   
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Survey 
Reach Segment 

2024 
Survey 

Date 
Start/End 

Time 
Start/End Air 

Temperature (°F) 
Start/End 

Cloud Cover 

Channel 
Width/ 
Flood 
Prone 

Width (m) 
Entrancement 

Ratio 
Plunge 

Pools (#) 
Overhead 

Canopy (%) 
Dominant Plant 
Species* 

Portion 
Wet (%) 

Pooling (%) Aquatic Vegetation Substrate (%) 
# of Arroyo 
Toad larvae 

Sh Med De 
Su/ 
Flo Em Al Cla S Sa G P Co B LL FL 

10-20 
mm 

15-25 
mm 

40 A 05/16 08:29/ 
09:08 

61/61 Clo / Clo 31/43 1.39 0 76-100 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 76-100 1-10 0 1-10 51-75 11-25 1-10 1-10 51-75 1-10 1-10 1-10 0 11-25 1-10   

40 B 05/16 09:12/ 
09:34 

66/66 Clo / Clo 25.3/32 1.26 0 76-100 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
pungens 

76-100 26-50 11-25 11-25 1-10 26-50 11-25 26-50 26-50 1-10 1-10 1-10 0 0 11-25 1-10   

41 A 05/16 09:36/ 
-- 

70/70 Clo / Clo 18/26.2 1.45 0 51-75 Salix laevigata, 
Bolboschoenus 
spp., Baccharis 
salicifolia 

76-100 51-75 26-50 1-10 1-10 26-50 11-25 11-25 51-75 1-10 1-10 0 0 0 11-25 1-10   

41 B 05/16 10:05/ 
10:31 

66/66 Clo / Clo 19/28 1.47 1-5 11-25 Schoenoplectus 
acutus, 
Bolboschoenus 
spp., Anemopsis 
californica 

76-100 11-25 51-75 1-10 1-10 26-75 26-50 11-25 51-75 11-25 1-10 0 0 0 1-10 1-10   

42 A 05/16 10:36/ 
-- 

68/68 Clo / Clo 14.5/22.3 1.54 0 1–10 Schoenoplectus 
acutus, 
Bolboschoenus 
spp., Salix 
laevigata 

76-100 51-75 26-50 1-10 1-10 51-75 26-50 1-10 1-10 76-100 1-10 1-10 0 0 1-10 1-10   

45 A 05/16 11:18/ 
11:43 

72/72 Clo / Clo 20/31 1.55 0 11–25 Salix laevigata, 
Baccharis 
salicifolia, 
Schoenoplectus 
acutus 

76-100 51-75 11-25 1-10 0 26-50 11-25 0 1-10 76-100 1-10 1-10 0 0 11-25 0   

52 A 05/16 12:43/ 
13:08 

75/75 PCV / PCV 5.2/13.2 2.54 0 11–25 Salix laevigata, 
Baccharis 
salicifolia, 
Persicaria 
hydropiper 

76-100 76-100 1-10 1-10 0 51-75 26-50 0 1-10 76-100 1-10 1-10 0 0 11-25 0   

52 B 05/16 13:08/ 
-- 

73/73 PCV / Cl 5.2/7.7 1.48 0 26–50 Salix laevigata, 
Baccharis 
salicifolia, 
Persicaria 
hydropiper 

76-100 51-75 11-25 0 0 51-75 11-25 0 1-10 76-100 1-10 1-10 0 0 11-25 0   

53 A 05/16 13:26/ 
13:40 

75/75 Cl / Cl 7.6/11.3 1.49 0 26–50 Baccharis 
salicifolia, Salix 
laevigata, 
Anemopsis 
californica 

76-100 76-100 1-10 0 1-10 26-50 11-25 0 1-10 76-100 1-10 1-10 0 0 1-10 0   

TOTAL 135 77 

NOTES: 
F = Fahrenheit; Cl = Clear, Clo = Cloudy, PCV = Partly Cloudy/Variable; m = meters; Sh = Shallow, Med = Medium Depth, De = Deep; Su/Flo = Submerged/Floating, Em = Emergent, Al = Algae; Cla = Clay, S = Silt, Sa = Sand, G = Gravel, P = Pebbles, Co = Cobble, B = Boulder, LL = Leaf Litter, FL = Fallen Logs; -- = no value; mm = millimeters 
* Dominant plant species within the canopy overstory. 
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4.4.1 Habitat and Threats Assessment 
Threats and habitat were assessed during surveys to determine: (1) if identified threats are having a direct 
negative effect on the species or habitat, and (2) if adaptive management actions need to be implemented. 
The following threats were assessed. 

• Invasive non-native plant species. Invasive non-native plant species arundo and tamarisk were 
observed in 2024 (Figure 12). Arundo, a Cal-IPC “High” rated species, was mapped in low densities 
within reach segment A22. Tamarisk, a Cal-IPC “High” rated species due to its severe impacts on 
physical processes and plant and wildlife communities (Cal-IPC 2023), occurs in moderate densities 
throughout the Santa Maria Creek. 

• Exotic predators. Exotic predators have been noted in abundance during previous monitoring efforts 
and were observed in 2024. Eleven red swamp crayfish observations were recorded within segments 
22A, 23B, 24B, 27A, 28B, 33B, 34B (incidental observations within USGS’s survey segment), and 
41B; and seventeen American bullfrogs were observed within segments 23B, 24A, 26A, 26B, 27B, 
30A, 33A, 34B (incidental observation within USGS’s survey segment), 35A, 35B, 36B, 41B, and 
52A (Figure 12). This is an increase in the amount of exotic predators compared to 2023 surveys, 
during which only one crayfish and one bullfrog were observed. 

4.4.2 Adaptive Management Recommendations 
The Santa Maria Creek supports adequate instream habitat for breeding arroyo toad; however, threats 
such as invasive non-native plant species and exotic predators may diminish the success of the species 
over time without effective management. The following adaptive management actions are recommended. 

• Treat invasive non-native plant species. The invasive non-native plant species documented along 
the Santa Maria Creek have the potential to reduce available breeding habitat along the channel over 
time and should be treated to prevent their spread throughout the survey area. All treatment activities 
should take place outside of the arroyo toad breeding season. Vegetation should be treated as follows: 

– Tamarisk and arundo: Hand removal is recommended as the primary control method for these 
two species due to their proximity to arroyo toad breeding habitat. Care should be taken to 
remove underground rhizomes while limiting disturbance to the channel and breeding margins. 
Larger individuals (e.g., greater than 10 feet in height) may be removed using cut-and-daub 
practices with an aquatic-safe herbicide on a case-by-case basis, as necessary. 

• Control exotic predators. Many exotic predators were observed during the 2024 surveys and should 
be controlled to some extent. This should be accomplished through targeted removal of breeding-size 
adult bullfrogs to avoid and minimize impacts to aquatic species and habitats. Red-swamp crayfish 
should be removed concurrently. 

4.5 Northern Harrier 
The 2024 northern harrier nesting surveys focused on areas with low scrub and/or vegetation cover and 
areas with previously documented northern harrier use in Tijuana River Valley Regional Park (Park). 
These areas include the coastal sage scrub vegetation community in the western portion of the Park north 
of Monument Road and west of Hollister Street, the southern willow scrub vegetation community in the 
northwestern portion of the Park near the intersection of Saturn Boulevard and Sunset Avenue, the Diegan 
coastal sage scrub vegetation community northeast of the Hollister Street and Monument Road 
intersection, the mule fat/southern willow scrub habitat east and south of the Tijuana River Valley Sports 
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Complex, and the abandoned agricultural habitat north of the Tijuana River Valley Sports Complex. 
Representative photographs of the survey areas and completed field forms are provided in Appendix F, 
Northern Harrier Representative Photographs and Field Forms. 

Northern harriers were observed during all surveys with the highest observations during the month of June. 
While up to five northern harrier territories could be present within the Park based on previous monitoring 
results, only two (Territory 1 [SDMMP Subpolygon 02] and Territory 3 [SDMMP Subpolygon 13]) were 
occupied with unknown nest success and two (Territory 2 [SDMMP Subpolygon 01] and Territory 5 
[SDMMP Subpolygon 12]) were potentially occupied but not confirmed in 2024 (Figure 13 and Table 29). 
Territorial behavior exhibited by northern harriers during surveys included prey carrying, prey transfers, 
females seen visiting probable nest sites, and fledglings heard begging from a probable nest location. 
Nesting behavior was confirmed within Territory 1 and Territory 3. The presumed nest site in Territory 1 
was located approximately 90 meters west of a public trail and 200 meters north of the campground. A 
pair was seen making prey transfers during the May survey and making multiple prey deliveries to the 
presumed nest site during the June survey. No juveniles were detected on the July survey; therefore, the 
outcome of the nest is unknown. The nest in Territory 3 was confirmed to have chicks (unknown number) 
during the July survey, but it is unknown if they fledged because the July survey was the last survey of 
the monitoring period. The presumed nest site in Territory 3 was approximately 40 meters north from a 
public trail. Adults were seen carrying food at least once in Territories 2 and 5, but no potential nest 
locations were located. It is unknown if the observations were on territory or in transit to other territories. 
No northern harriers were observed in Territory 4 (SDMMP Subpolygon 02) in 2024. Overall, there were 
a similar number of northern harrier observations in 2024 compared to 2022 and 2023, but fewer 
compared to 2021. 

Incidentally observed special-status wildlife species included monarch butterfly (Danaus plexippus), 
Canada goose (Branta canadensis), gadwall (Mareca strepera), gull-billed tern (Gelochelidon nilotica), 
double-crested cormorant (Nannopterum auritum), great blue heron (Ardea herodias), green heron 
(Butorides virescens), white-faced ibis (Plegadis chihi), turkey vulture, osprey (Pandion haliaetus), 
Cooper’s hawk (Accipiter cooperii), red-shouldered hawk (Buteo lineatus), white-tailed kite (Elanus 
leucurus), Vaux’s swift (Chaetura vauxi), least Bell’s vireo, yellow-breasted chat (Icteria virens), and 
yellow warbler (Setophaga petechia) (Figure 13). 

4.5.1 Habitat and Threats Assessment 
Habitat and threats were assessed during surveys to determine: (1) if identified threats are having a direct 
negative effect on the species or habitat, and (2) if adaptive management actions need to be implemented. 
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TABLE 29 
 NORTHERN HARRIER NESTING SURVEY RESULTS 

Territory (SDMMP 
Subpolygon) Type Nest Success Location Observation Summary 

1 (Subpolygon 02) Pair Unknown 
(Chicks) 

North of the TRVRP 
campground. Likely same 
location of historic nesting. 

No April visit due to trail closures and 
road flooding. The pair was seen in May 
near historic nest site. During the June 
visit, the pair was seen taking food to a 
presumed nest. In July, only an adult 
male was seen. 

2* (Subpolygon 01) Possible 
Pair 

Unknown Northeast of the Hollister 
St/Monument Rd Intersect 

In June, a possible pair were seen 
behaving in a way suggestive of nesting 
but was not seen on previous or 
subsequent visits. 

3 (Subpolygon 13) Pair Unknown 
(Chicks) 

West of the TRVRP Bird & 
Butterfly Garden 

A possible pair was observed during the 
April visit and was confirmed on 
subsequent visits. The pair was seen 
visiting a possible nest in May, then seen 
carrying food to the same location in 
June and July. Chicks could be heard 
during the July visit.  

4* (Subpolygon 02) None Not Occupied Northwest of the newly 
constructed TRVRP 
campground. Likely not 
nesting on the preserve. 

No observations in this potential territory 
were documented in 2024. 

5* (Subpolygon 12) Possible 
Pair 

Unknown East and South of Tijuana 
River Valley Sports 
Complex  

An adult male was seen carrying food 
south of the Sports Complex, but flew out 
of view before its destination could be 
determined.  

NOTES: 
TRVRP = Tijuana River Valley Regional Park 
* Potential territories due to territorial distance from other territories and evidence during previous years’ surveys. 

 

Suitable foraging habitat for northern harrier includes low-height and sparsely covered vegetation such as 
non-native grassland, coastal sage scrub, mule fat scrub, abandoned agriculture, and disturbed habitat. 
Suitable nesting habitat for northern harrier include dense scrub habitats that limit predation or predator 
harassment such as mule fat scrub, coastal sage scrub, marsh, and cattail habitat. Overall, the Park 
provides high-quality suitable foraging and nesting habitat for northern harriers as demonstrated by 
observed prey transfers and the Park being occupied by up to four northern harrier territories in 2024. The 
following threat was observed: 

• Nest disturbance. Northern harrier is a ground-nesting species. The nest sites in Territory 1 and 
Territory 3 are close to authorized public trails. Territory 1 was occupied in 2024. The campground 
and adjacent trails were closed due to flooding in 2024 which likely reduced the potential for 
disturbance. An increase in public use (e.g., campground users) and U.S. Border Patrol activities 
could affect future nesting success if trail usage encroaches on nesting harriers. 
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4.5.2 Adaptive Management Recommendations 
The Park supports suitable foraging and nesting habitat; however, threats such as nest disturbance and 
predator harassment, without effective management, may diminish the success of the species over time. The 
results of 2024 nest monitoring, TMP management goals and objectives, and the adaptive management 
actions outlined in the TMP were used to develop the following recommendations: 

• Monitor trail use in vicinity of the Territory 1 and 3 nest sites. Install trail counters on trails in the 
vicinity of the nests in Territories 1 and 3 to track trail use. This will provide baseline trail use 
information and inform if seasonal trail closure is warranted to prevent nest disturbance. Trail closure 
is not recommended at this time. 

• Clean up trash. Regularly maintain trash cans and remove trash around the campground to prevent 
attraction of nest predators. Trash removal is especially important during the nesting season due to the 
campground proximity to Territory 1. 

4.6 Least Bell’s Vireo 
ESA monitored the status of breeding least Bell’s vireo populations and habitat conditions and threats to 
inform management needs in the Santa Margarita County Preserve. The submitted 45-day report is 
provided in Appendix G, Least Bell’s Vireo USFWS 45-Day Report and Brown-Headed Cowbird 
Trapping Annual Report. Due to the still present threat of nest parasitism by brown-headed cowbirds on 
least Bell’s vireo in the preserve, the cowbird trapping program established in 2022 was continued in 
2024. The brown-headed cowbird trapping annual report is also provided in Appendix G. 

4.6.1 Least Bell’s Vireo Nest Monitoring 
All vegetation communities within the Santa Margarita channel are potentially suitable nesting habitat for 
least Bell’s vireo and were surveyed. Potentially suitable nesting habitat for least Bell’s vireo occurs only 
in southern riparian woodland, southern riparian forest, southern willow scrub, southern cottonwood-
willow riparian forest, southern riparian scrub, southern sycamore-alder riparian woodland, and southern 
coast live oak riparian forest. 

Survey results are summarized in Table 30 below and depicted on Figure 14. Fifteen least Bell’s vireo 
territories were detected during the nest monitoring study, an increase from thirteen territories detected in 
2023. Of the fifteen pairs, fourteen pairs successfully produced at least one fledgling, and one pair 
produced six fledglings over the course of two broods. Two pairs attempted and successfully completed 
second broods. Four nests failed and were presumed to have been predated based on the physical 
appearance of the nest when found empty. Another nest was found to have failed (found empty) but there 
was no physical evidence suggesting predation, and so the cause of failure is unknown. No parasitized 
least Bell’s vireo nests were found; however, one parasitized song sparrow (Melospiza melodia) nest was 
incidentally detected within an active least Bell’s vireo territory on April 24, 2024. Adult song sparrows 
were observed feeding a brown-headed cowbird chick and an additional brown-headed cowbird egg was 
seen in the nest. During a following survey, this parasitized nest was found empty. No juvenile brown-
headed cowbirds were observed during nest monitoring. A total of five adult brown-headed cowbirds 
were observed during nest monitoring (Table 31). 
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TABLE 30 
 LEAST BELL’S VIREO NEST MONITORING RESULTS: SANTA MARGARITA COUNTY PRESERVE 

Category Count 

Number of territorial males 15 

Number of known pairs 15 

Number of known breeding (nesting) pairs 15 

Number of known successful breeding pairs 14 

Number of known fledged young observed 35 

Number of nests that were discovered 13 

Number of successful nests 8 

Number of nests that failed as a result of reproductive failure 0 

Number of nests that failed as a result of predation 4 

Number of nests that failed as a result of parasitism 0 

Number of nests that failed for unknown reasons 1 

 

TABLE 31 
 BROWN-HEADED COWBIRD DETECTIONS: SANTA MARGARITA COUNTY PRESERVE 

Date Count 

4/24/2024 2 

5/08/2023 1 

6/26/2023 2 

 

During the nest monitoring survey on May 22, 2024, utility contractors were observed working on 
overhead powerlines in the area. This work involved flying a helicopter low and placing safety ball 
markers on an electrical line crossing the preserve. The helicopter operations caused mature riparian trees 
to shake and sway violently due to the strong downdrafts. After the helicopter departed, numerous avian 
alarm calls were heard throughout the habitat beneath the powerlines. Due to the stress response 
exhibited, the biologists immediately halted the monitoring survey and left the area. 

Incidentally observed invasive non-native plant species included arundo and tamarisk (Figure 14). 
Incidentally observed special-status species included Belding’s orange-throated whiptail (Aspidoscelis 
hyperythra beldingi), red diamond rattlesnake (Crotalus ruber), great blue heron, green heron, turkey 
vulture, Cooper’s hawk, red-shouldered hawk, Southern California rufous-crowned sparrow (Aimophila 
ruficeps canescens), yellow-breasted chat, and yellow warbler (Figure 14). A complete list of wildlife 
observed during nest monitoring is included in Appendix G. 

4.6.2 Habitat and Threats Assessment 
Threats and habitat were assessed during species nest monitoring and surveys to determine: (1) if 
identified threats are having a direct negative effect on the species or habitat, and (2) if adaptive 
management actions need to be implemented. 
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Suitable breeding habitat for least Bell’s vireo includes riparian woodlands, particularly those dominated 
by willows. Overall, Santa Margarita County Preserve provides high-quality suitable breeding habitat as 
demonstrated by the preserve being occupied by 15 least Bell’s vireo territories in 2024. The following 
threats were observed: 

• Nest parasitism by brown-headed cowbird. The observations and capture of adult brown-headed 
cowbirds within Santa Margarita County Preserve are indicative of the continued threat of brood 
parasitism. Cowbirds were observed during three monitoring surveys and a parasitized song sparrow 
nest containing a cowbird nestling and egg was observed. This nest was found to be depredated the 
following survey. No monitored least Bell’s vireo nests were parasitized and no cowbird fledglings 
were observed during the surveys. However, the continued presence of cowbirds and nest parasitism 
detection in the preserve is indicative of a continued threat. 

• Invasive non-native plant species. Invasive non-native plant species arundo and tamarisk occur on the 
preserve in scattered locations (Figure 14). Arundo, a Cal-PIC “High” rated species was present in two 
stands on the preserve. Tamarisk, a Cal-PIC “High” rated species due to its severe impacts on 
hydrological processes and plant and wildlife communities (Cal-IPC 2023), occurs in scattered locations 
throughout the Santa Margarita River. These invasive non-native plant species can outcompete and 
displace native plant species, resulting in degraded riparian habitats. Displacement of native vegetation 
can negatively impact vireo prey availability and nesting habitat. 

• Management of desert wild grape. Desert wild grape (Vitis grdiana) is a native vine species that 
occurs in many areas within the preserve. The species is dominant in the herbaceous layer and in some 
cases, has climbed into the canopy of mature riparian trees, choking out large willows and sycamores. 
The expansion of wild grape paired with the mortality of mature riparian trees decreases habitat quality 
and suitability for least Bell’s vireo. In several active vireo territories, wild grape has become 
established resulting in decreased plant diversity and habitat quality. 

4.6.3 Brown-Headed Cowbird Trapping 
The two trap locations are depicted in Figure 14. A total of 11 brown-headed cowbirds were captured 
within Santa Margarita County Preserve from April 1 to June 30, 2024. This included four adult males 
and seven adult females. There were 181 actual trap days out of a potential 182. Total trap days are 
calculated by multiplying the number of traps by the number of days they are in operation, then 
subtracting the number of days individual traps are inactive for various reasons such as vandalism. Trap 1 
was inactive on June 18, 2024, due to vandalism, resulting in a loss of one trap day. There were 0.06 
cowbirds captured per trap day in 2024. The ratio of male to female captures was 0.57:1. Trapping results 
for each trap location are summarized below in Table 32. Six non-target species were captured in Trap 1 
and were released from the trap site unharmed on the same day they were captured. Non-target captures 
included four California towhees (Melozone crissalis), one song sparrow, and one house finch 
(Haemorhous mexicanus). Detailed trapping methods and results are provided in Appendix G. 

TABLE 32 
 BROWN-HEADED COWBIRD TRAPPING RESULTS: SANTA MARGARITA COUNTY PRESERVE 

Trap Number 

Brown-Headed Cowbirds Captured 

Adult Male Adult Female Juvenile Total 

1 2 3 0 5 
2 2 4 0 6 

Total 4 7 0 11 
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4.6.4 Adaptive Management Recommendations 
The results of 2024 nest monitoring, 2024 adaptive management actions, TMP management goals and 
objectives, and the adaptive management actions outlined in the TMP were used to develop the following 
recommendations: 

• Continue brown-headed cowbird trapping program. The brown-headed cowbird trapping effort in 
2024 successfully captured 11 cowbirds. No juvenile cowbirds were captured, but a parasitized song 
sparrow nest containing a cowbird nestling and egg was observed. Continued program implementation 
should occur as follows. 

– Implement brown-headed cowbird trapping within the Santa Margarita County Preserve during 
the breeding season. 

– Evaluate the trapping program annually over a 2- to 5-year period to determine trends in (1) 
cowbird captures, (2) brood parasitism, and (3) least Bell’s vireo nesting success. 

– Establish thresholds for the density of cowbird females and the allowable level of parasitism for 
least Bell’s vireo to guide the cowbird trapping program (Parker et al. 2022). 

– Partner with adjacent land managers in the area to provide trapping in suitable habitat to improve 
catch rates and decrease parasitism impacts to vireo and songbird species in the area. 

• Continue least Bell’s vireo monitoring. The monitoring frequency for least Bell’s vireo at Santa 
Margarita County Preserve has been updated to every 3 years, with protocol-level presence/absence 
surveys anticipated to occur in 2028 (ESA 2024a). However, if brown-headed cowbird nest 
parasitism of least Bell’s vireo or other songbird species is incidentally observed (e.g., feeding brown-
headed cowbird fledglings) or a wave of juvenile brown-headed cowbirds are caught in brown-headed 
cowbird traps within the preserve, more intensive nest monitoring may be warranted to complement 
brown-headed cowbird trapping. 

• Conduct habitat restoration and habitat enhancement. The current distribution and density of 
invasive non-native plants is low on the preserve, which would make it an ideal time to control these 
small populations before they increase substantially. Removal or treatment of invasive non-native 
plants creates an opportunity for habitat enhancement and restoration in areas that have low plant 
diversity. Actions should occur as follows. 

– Remove invasive non-native plant species arundo and tamarisk and monocultures of desert wild 
grape through mechanical or chemical methods outside of the avian nesting season (March–
September). Care should be taken to remove underground rhizomes of arundo and tamarisk while 
limiting disturbance to the channel and breeding margins. Larger individuals (e.g., greater than 10 
feet in height) may be removed using cut-and-daub practices with an aquatic-safe herbicide on a 
case-by-case basis, as necessary. Hand tools and herbicide (aquatic-safe) could be used during the 
nesting season if a biologist is present to clear the impact areas in front of the restoration crew. 
Ideally, herbicide should be applied before seed sets on plants, which may involve multiple 
treatment visits throughout the season. 

• Collaborate with partner agencies and land managers. Coordination with adjacent land managers 
is essential to managing brown-headed cowbirds and non-native plant populations in the area. 
Partnering with land managers upstream and downstream of the preserve will vastly increase the 
efficiency of the cowbird trapping program and spread of invasive non-native plants from upstream 
properties. Brown-headed cowbird traps are generally spaced at least a mile apart for trap efficiency, 
as traps placed closer together do not equate to higher trap rates. Coordination with partner agencies, 
including utility contractors, is recommended to ensure operations and maintenance activities do not 
occur during the least Bell’s vireo breeding and nesting season and potentially impact nesting success. 
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4.7 Stephens’ Kangaroo Rat 
ESA and Blackhawk (ESA subconsultant) conducted a burrow/sign search and habitat characterization to 
inform SKR management needs in Ramona Grasslands County Preserve and Hellhole Canyon County 
Preserve. The habitat assessment memorandums for both preserves are included in Appendix H, Stephens’ 
Kangaroo Rat Monitoring Memorandums. 

4.7.1 Ramona Grasslands County Preserve 
Habitat Assessment 
Habitat assessments were conducted at 28 monitoring plots within Ramona Grasslands County Preserve. 
Of these plots, 10 were determined to be occupied by SKR and 18 were determined to be unoccupied 
(Figure 15, Table 33). Each plot was rated for SKR potential and, in total, 10 monitoring plots were 
characterized as having a high potential, 1 was characterized as having a medium potential, 17 were 
characterized as having a low potential, and 0 were characterized as having no potential for SKR 
(Table 34). 

TABLE 33 
 SKR MONITORING RESULTS: RAMONA GRASSLANDS COUNTY PRESERVE 

Occupancy/Potential # of Monitoring Plots 

SKR Occupancy Occupied 10 

Unoccupied 18 

SKR Potential High 10 

Medium 1 

Low 17 

No 0 

NOTE: 
SKR = Stephens’ kangaroo rat. 

 

The 2024 results indicate slight shifts in overall SKR suitability that can increase or decrease at given 
sites between monitoring years due to variables such as randomized assignment of non-permanent 
monitoring plots that varies between monitoring years, annual grazing practices, and 
drought/precipitation. Generally, there was an overall decrease in SKR potential in 2024, and the 
following variables influenced the survey results: 

• Precipitation. Heavy rainfall was observed in the greater San Diego region between fall 2022 and 
fall 2024. An increase in overall rainfall can be beneficial for SKR suitability in that it can increase 
food availability; however, significant increases in rainfall are likely to increase vegetation density 
and height, which may increase obstruction factors. The period between the fall 2022 and fall 2024 
monitoring efforts was marked by above-average rainfall in the greater San Diego region. In an 
ecological regime that is free of anthropogenic influences such as cattle grazing, consistently higher 
rainfall could result in a reduction of suitable habitat for SKR by promoting vegetation cover that 
excludes SKR. 

• Grazing. Much of the SKR Monitoring Areas are actively grazed, thereby helping to reduce 
significant vegetative growth during years of above-average rainfall. Sunrise Cattle Company 
currently holds a grazing agreement with DPR, and cattle were stocked on-site in Grazing 
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Management Units 1A, 2A, 2B, 3A, 3B, 4A, and 4B in 2024. While grazing can help reduce 
vegetation coverage, thus potentially increasing SKR suitability, it does not always result in highly 
suitable SKR habitat. In 2024, monitoring results found that areas in which grazing was observed 
within the past 3 to 6 months did not directly correlate to high SKR potential. Two surveyed plots 
(3B-1 and 3B-2) showed no signs of grazing, with medium living vegetation coverage and medium 
obstruction factors, but were determined to have high-potential for SKR based on habitat and 
observed sign. Furthermore, several of the surveyed plots determined to have low potential for SKR 
had been grazed within the past 3 months, yet still maintained high living vegetative cover. This 
suggests that cattle may not be grazing uniformly within each Grazing Management Unit, and other 
factors may also influence overall habitat suitability. 

• Most of the annual vegetation present in the high- or medium-potential SKR plots consisted of red-
stem filaree, doveweed, western ragweed (Ambrosia psilostachya), shortpod mustard, and vinegar 
weed (Trichostema lanceolatum). Annual vegetation in the low-potential plots comprised similar 
species, as well as curly dock (Rumex crispus). Dense annual grasses were also observed in several 
low-potential plots, which may preclude or reduce SKR movement. 

Detailed monitoring methods and results, including plot photographs and habitat assessment forms, are 
included in Appendix H. 

Adaptive Management Recommendations 
The following are the adaptive management recommendations to ensure persistence of SKR at Ramona 
Grasslands County Preserve: 

• Coordinate with the grazing lessee on cattle grazing practices. Coordinate with the grazing lessee 
to provide information on the conservation goals to be fulfilled by grazing on the preserve, including 
those for SKR, and discuss grazing frequency, timing, rotation, and RDM targets to better guide 
annual grazing practices on the preserve. Recent 2024 RDM monitoring reports should be used to 
inform 2025 grazing practices to meet RDM targets for SKR. 

4.7.2 Hellhole Canyon County Preserve 
Habitat Assessment 
Habitat assessments were conducted at three monitoring plots within the Sierra Verde addition of 
Hellhole Canyon County Preserve. All three plots were determined to be occupied or potentially occupied 
by SKR (Figure 16, Table 35). Each plot was rated for SKR potential; no plots were rated high, two were 
rated medium, and one was rated low (Table 36). 
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