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1. - INTRODUCTION 

The biota of northern Santa Barbara County  is of unusual   interest  to 

biogeographers.    Many species appear to be limited  in distribution  in the 

vicinity of Vandenberg AFB:     the broad flood plain valley of the Santa Maria, 

Sisquoc, and Cuyama  Rivers seems to provide a geographical  barrier to some 

species, as does  the westward extension of the Santa  Inez mountain  range  in 

south Vandenberg AFB.    Thus  the following assessment of the biota contains a 

rich variety,of plant and animal  species,  potentially more diverse than any 

other area of coastal   southern California.    Combined with  the occurrence of 

rare or unique plant communities  (such as coastal   salt marsh,  bishop pine, 

and coastal  dunes),   the biological  significance of the 94,702 acres of Vandenberg 

AFB is  unquestionably of regional and national   importance.    As with many DOD 

land holdings,  most   requirements of the mission of the  installation have been 

compatible with  the conservation of ecological   resources  for the public. 

Specific knowledge of the  requirements for perpetuation of these  resources  should 

therefore be the concern of  land managers and  land use planners of the Air Force. 

This volume of  the  report  is presented as a companion to Volume   I 

(Evaluation and Recommendations).    Thorough documentation of methods    used  in 

various biological   sampling and analyses are  given here.     The descriptive prose 

is brief, with cross-references to the appropriate sections of Volume   I. 

Primarily,  organized tabulation of biological   information  is given here, which 

is self-explanatory.     In summary, this volume contains  the documentation 

(quantitative and qualitative) of the present biological  conditions at Vandenberg 

AFB, based on our studies commencing in August 1974 and terminated in June 1975. 
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A limited number of sets of vegetatlonal map overlays, keyed to the 

Base Master Plan Map Series C-1 (January 1971 Revision) was prepared.    Each 

set consists of a series of 66 map sheets, on transparent acetate, delineating 

the vegetation types of the base as determined from aerial photo interpre- 

tation.    These overlays may be examined at the following locations: 

AFCEC/EVP 
Tyndall AFB FL 32401 

HQ SAMS0/0E 
Los Angeles AFS CA 90009 

4392 AEROSG/DEV 
Vandenberg AFB CA 93437 



2.   -  FRESH WATER AQUATIC  STUDIES 

2.1.     Methods and Procedures 

2.1.1.     Prel itninarv  Survey.     A preliminary survey of the base was made 

in  July and August of  IS?**.     This  survey examined  the  three major streams,  San 

Antonio Creek,  Canada Honda Creek and the  Santa Ynez River,   and   located a 

number of smaller streams.     Of  these,  two,  "Caflada del   Norte" and Canada del 

Jolloru, were picked to   represent  the watersheds of  the extreme northern and 

extreme southern   (Sudden  Ranch  area)  portions of  the base  respectively. 

These  five streams constituted  the major focus   for our  analysis of stream 

ecosystems. 

The survey also  identified  five major bodies of fresh water:    Punchbowl 

Lake,  Mod  III   Lake,   Upper Canyon Lake, Middle  Canyon  Lake,   and Lower Canyon 

Lake   (Table 2.1.1).     These  lakes were the principal   focus  for our analysis of 

standing water ecosystems.     The   lar^-st body of standing water,  the Santa 

Ynez Lagoorw was  not   included   in our major sampling base as   it   is normally 

brackish, but  the  lagoon was  sampled periodically  and certain aspects of   its 

structure and dynamics were determined. 

Many other bodies of standing water were   located,  of these only two 

were of significant  size:     Shuman Canyon Creek and "Joe's  Lake".    Table  2.1.2 

presents a  list of all  permanent streams  located on the base   (permanent 

indicates that  the streams contained running water  in  September 1974). 

and a number of  temporary streams.     The  list  also contains  all   bodies of 

standing water  located during   this period.     The names  given   in  the  list  are 

often  those given  to the  stream or pond by ourselves, as many of  these water 

systems were not  named.     For ease  in  location,  coordinate numbers have been 

5 
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TABLE 2.1.1. Lakes and Ponds 

(M)    (M3)      (M)       (M) 
(M2)    Ave.  Approx  Length of Max Depth 

NORTHERN AREA 
Coord.    Area   Depth Vo1ume    Shore     Zm 

2 
Shuman Lagoon        SA-IZ*».! 

NORTH-CENTRAL AREA 
2 

Santa Ynez Lagoon 
Punchbowl Lake 
Lower Canyon Lake 
Middle Canyon Lake 
Mod III Lake 
Upper Canyon Lake 
Joe's  Lake3 

El   Rancho Pond 
Lompoc/Casmalia  Pond3 

Salt Sink3 

San Antonio Lagoon^ 
Dune  Pond3 

Triangle  Pond3 

El   Rancho Oeste Pond3 

Barka   I I   Pond3 

Umbra  Pond3 

Barka   I   Pond 3 

13th  Street  Porid3 

Tangai r Ponds 
Bear Creek Pond3'^ 

SOUTH  CENTRAL 

WA- 68.3 236.000 0.7''' 165.000 8,900 3-0 
RB- 95.1 55.000 0.9 49.500 1 ,600 1.6 
XB- 76.^ 46,000 1.2 55,200 1,300 2.9 
VB- 79-3 42,000 1.8 75.600 900 4.3 
YA-103.5 39,000 1.6 62,400 1,100 7.0 
UB- 81.7 23,000 1.3 50,531 870 2.6 
SA-100.3 16,000 1.2 19.200 600 2.0 
EB-100.9 9,000 0.8 7.200 300 1.3 
IB- 96.6 9,000 0.6 5,166 300 1.2* 
RB- 95.^ 7,000 0.3 2,100 300 0.5* 
OA-106.2 6,000 1.0 6,000 1,600 1.5* 
TA-122.3 6,000 0.3 1,800 250 0.5? 
MB-101.2 5.000 0.4 2,000 400 0.7"': 

FB-iog.^ 3.750 0.2 750 270 0.4" 
JC- 95.1 2.000 -- -- 200 -- 
BB-lOA.i* 720 0.5 360 200 0.8* 
EC- 98.9 300 0.3 90 150 0.5* 
GB- 86.8 150 0-2.,. 30 60 0.4''; 

QA- 93-5 465 o-2; 93 92 0.5": 
SA- 5'».9 4.500 0.3" 1,350 340 0.4:: 

Honda   Ridge  Pond3 LA- 34.7 3,000 -- — 120 

SOUTHERN 

Jolloru    I Pond 3 NB- 20.9 3,000 -- -- 250 
Jolloru    I I Pond 3 PB- 20.2 2,000 — -- l80 

1. Coord,   from Base Master Plan Map  series  C-l   (1   Janaury     1971   Revision) 
66  sheets,   scale    1" = bO'. 

2. Highly variable   in area and depth  depending on  season and/or  tide 

3. Name given  to site  by  investigator 

4. Name given  to a series of  small   temporaryor semipermanant  ponds;  measurements 
given are  for  largest   in  series 

5-     Temporary 

*       estimates 



TABLE 2.1.2.     Streams 

(km) (km2) (km) (km2) 

Coord.1,3 
Length on Area of Total Total 

Base Watershed Length Watershed 

NORTHERN AREA 

Cartada del   Norte2 MA-U0.9 3.5 2.8 3.5 2.8 
Shuman  Canyon  Creek AB-I23.9 7.0 -- -- -- 
TO I ALS 10.5 — 

NORTH-CENTRAL AREA 

San Antonio Creek EC-gS.'»  EB-98.5 
PA-106.^ 

18.0 71 45.2 400 

Santa Ynez River PB-6M HB-63.8 8.8 -- 112.7 2390 

TOTALS 26.8 -- 

SOUTH CENTRAL AREA 

Santa Ynez  River PB-6M HB-63.8 8.8 -- 112.7 2390 
La  Salle Canyon 
Bear CreeK* 

MB-i«5.7 1.8 7.5 -- -- 
SA-53.5 4.0 __ 4.0 -- 

Honda Creek GB-35.6 NA-37.i« 
IA-38.5 

13.5 30.5 """ — — 

TOTALS 28.1 -- 

SOUTHERN AREA 

Agua Vina WA-21.a 3.3 2.7 3.3 2.7 
Canada de Mori da GB-^.A 3.5 2.8 3-5 2.8 
Water Canyon DB-17.1 4.0 2.6 4.0 2.6 
Canada de Hyla2 WA-21.7 2.5 2.2 2-5 8.8 
Canada del  Jolloru QB-20.1   PB-16.9 4.5 8.8 
TOTALS 17.8 

series C-l 

19.1 

(1   January 1971  Re I.    Coord,   from Base Master Plan Map vision) 
66  sheets,   scale 1" ' 80'. 

2.     Name given  to site by investigator 
3.     Coordinat«? numbe 
^4.     Temporary 

rs  for streams  in diccte sites where samples were taken. 



given  to all   ponds  and streams.     In  the case of  the streams,  coordinate 

numbers   indicate sampling   locations.    The base has been divided  into  four 

areas on  the basis of the characteristics of their respective freshwater 

resources;  and this  is the basis for the grouping  in Table 2.1.2. 

2.1.2. Sampling Regimes.    A maximum of three sampling stations,  each 

50 m long,  were set  up on each of the streams   in  the base set.     These stations 

were picked as far as practicable  to  represent:     1)  the stream headwaters 

or where   it enters  the base,  2)  the mid-point of the stream on the  base,  and 

3)   the outfall  to the ocean.    Three stations were set up on Canada  Honda Creek 

and San Antu.iio Creek, and one or two on  the other streams  (see Table 2.1.2 

for location coordinates).     As far as possible these stations were  sampled 

in September, January and March.    Variables measured  included pH,  conductivity, 

temperature,  nitrate, phosphorous,  discharge  rate, suspended sediments, 

alkalinity,  benthic invertebrates,  depth anJ width.    A verbal  description 

was prepared for each stream sampling station;  this described major plant 

species,  plant cover, bottom type,  vertebrates present and other  items. 

The  five major lakes were also sampled  in September, January and March. 

Variables  measured  included pH,  conductivity,   temperature,  nitrate,   phosphorous, 

dissolved oxygen   (minimum dissolved oxygen was measured  in September only), 

alkalinity,  chlorophyll,   transparency,  depth,  planktonic  invertebrates and 

benthic   invertebrates.     Fish populations were sampled   in March.    A verbal 

description was made for each lake which noted major plant  types,  nature of 

basin,   and other pertinent   items. 

2.1.3. Field and Laboratory Procedures.     Conductivity was measured  in 

the  field with a Lab Line  Lectro Mho-Meter and values corrected to 25° C 

The pH was measured with a  Beckman Model   pH-l80 meter buffered at  pH 6.86 or 

'v 
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9.0, Transparency was measured with a Seectii disk. The alkalinity was 

measured in the field by titration of 25-100 ml samples with standard HC1 

to a bromcresol green end point; values were expressed as mg HCOö/l. Nitrate 

and phosphorous samples were taken in 100 ml plastic vials, preserved with 

four drops of concentrated H-SO^ and analyzed later in the laboratory. Nitrate 

samples after neutralization to between pH 7 and 9 were analyzed by the method 

of Wood et al. (ref. I), Measurement of total phosphorous was accomplished 

as described in Amer. Pub. HIth. Assoc. (ref. 2), and consisted of a wet 

digestion with h^SO/, and HNOo, with final determination by colorimetric 

measurement of the molybdenum blue-phosphorous complex. Dissolved oxygen 

was mensured by the unmodified Winkler technique; minimum dissolved oxygen 

enalyses were performed on samples taken at dawn.  Chlorophyll samples 

consisted of 1 liter of water collected and analyzed within 48 hours.  The 

sample was filtered through Whatman GF/C filter paper. The paper was ground 

in a tissue grinder with 5 ml of 90^ acetone saturated with MgC03. The volume 

was made up to 10 ml with 90^ acetone, centrifuged and absorbance measured 

with a spectroohotometer at 630, 645, 663, and 750 nm.  The sample was then 

acidified and the absorbance measured at 663 and 750 nm. Spectrophotometer 

cells with a one centimeter light path were used.  Concentrations of chlorophyll 

a, b and c, and chlorophyll a corrected for phaeopigments were determined 

using the equations of Strickland and Parsons (ref. 3)- 

Suspended sediments were measured by taking a 1 liter sample of water, 

preferably in an area of high current. The water was filtered through 

prewashed and weighed Whatman GF/C filter paper; these were dried at 100° C 

for 1 hour and reweighed. Suspended solids were calculated as the difference 

in weights of filter pappr and included both organic and inorganic matter. 

10 



Discharge  rates were estimated by tilling a  float over at   least   1   meter 

of stream,   thus estimating current  rate  in m/sec.    The average depth and 

width  In meters was estimated over the timed  interval.    Discharge  rate was 

calculated from the  equation average width x average  length x current  rate = 

volume  in m3/sec.     Stream organisms were sampled with a rectangular net   (1 

mm mesh,   ^6 x 20 cm net opening)  at  five  locations within the sample station. 

Samples were  taken  by dragging the net over the bottom on sluggish muddy 

bottom streams,  or,   in swifter streams,  by turning  rock and washing gravel 

over a measured area and allowing organisms  to be washed into the net. 

The samples  for each station were combined and,   if possible,  sorted alive 

that evening.     Samples were  identified and counted   in the  laboratory. 

Plankton samples and water samples for chemical  analysis were taken 

with a 2-meter long, 10 cm diameter sampling tube which had a bottom open- 

ing that could be closed from the surface.    After water samples were taken, 

the remainder of the water was passed through a plankton net» and any organisms 

were collected and preserved. 

Benthic  invertebrates of the  lakes were sampled with an  Ekman dredge, 

up to five dredge hauls being taken per lake at various locations.     Samples 

were combined and washed  in the  1  mm mesh dip net used for collection of 

stream organisms,  and treated and analyzed  in the same manner as were  the 

samples of stream benthos. 

The fish of the five  lakes were sampled during the period March 23-27, 

1975  using a 65  foot,   1/2  inch mesh pocket  seine.     Two to  four seine hauls 

were  taken per  lake, according to the  lake's size and other conditions.    All 

fish caught were   identified, weighed, measured and scales  removed for 

growth  rate and age analysis.     Selected fish were sacrificed for stomach 

analysis. 

11 
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2.2.   -  Results 

2.2.1.    Chemical   and Physical  Parameters.     The chemical  and physical 

data are presented  in Table 2.2.1.    The pH of most waters  is between 7.0 

and 8.5.     In September  three measurements exceeded 8.5,  Upper Canyon Lake, 

Punchbowl   Lake, and Santa Ynez Lagoon.    All   three of these bodies of water 

were at that  time subject  to high  levels of primary production which tends 

to raise pH  levels.     By  January, when most primary production was at a  low 

level,  the pH of  these waters was also between 7.0 and 3.5.    Two small  ponds, 

El   Rancho Oeste and Lompoc-Casmalia were  slightly acid with pH values of 6.7 

and 6.3, respectively,  in January 1975. 

Conductivities were generally between  1000 and 6000 Umhos.    A few bodies 

of water exceeded  this   range.    The Santa Ynez  Lagoon   is brackish and had 

conductivities exceeding  12,000 ymhos   in  September and  January.    A small, 

shallow pond near Punchbowl   Lake also had conductivities exceeding   12,000 

l/nhos.    Shuman Canyon Creek and Canada del  Jolloru Station  1  exceeded 6000 

ytnhos.    The  reason  for  the high conductivities of these  latter sites was not 

determined.     Mod   ill   Lake and Punchbowl   Lake had  the highest conductivities 

of any of  the  lakes:     5200 and '♦ISO  Mmhos,   respectively,   in September,   197'»- 

These are  both at   least  superficially closed basins and  thus subject  to 

evaporative concentration of  salts.     It   is not known whether there  is any 

water  loss  from their basins  by seepage. 

Alkalinities   ranged mostly from 200-600 mg HCO3/I .     However,  Punchbowl 

Lake had an alkalinity of 932 mg HCÜ3/I   in September  197'»;  this lake tends 

tc  trap salts and would be expected to have a high alkalinity.    Two temporary 

ponds.  El   Rancho Oeste and Tangair Pond,had  relatively   low alkalinities,  63 

12 
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and 86 mg HCO3/I,   respectively, probably because  these ponds are generally 

filled with  rain water.     Most of the water on the base can be considered as 

hard water. 

Water temperatures varied from 6.0° C.  at Canada Honda Creek in January 

1975 to 26° C    for Lower Canyon Lake  in September    1974.    Generally,  the 

low point  in water temperature was  in January or February ".Ith the tempera- 

ture of  the  lakes  less  than  10° C    (50°  F.), while the streams were between 10 

and 15° C    September probably was the month of maximum water temperatures. 

The streams and  lakes varied from 15° C    to 26° C;    streams were generally 

less  than 20° C, while  the  lakes were generally warmer. 

The discharge  rates are approximate but can be used to demonstrate 

seasonal  and between-stream differences.    January was  the month of  lowest 

discharge  rates while March had the highest discharge  rates.    Canada Honda 

Creek and San Antonio Creek had the highest March discharge  rates of all   the 

streams measured.    With  the exception of the Santa Ynez River, which was 

not measured,   in March,   these two streams have  larger watersheds than any 

others on the base.    The measured discharge  rates were not affected by  recent 

storm runoff. 

Nitrate  levels were generally high  in alt waters  sampled except Caflada 

Honda Creek and La Sa!le Canyon.    These  latter streams are not subject  to 

extensive agriculture pollution, whereas San Antonio Creek,  the Santa Ynez 

River and Shuman Canyon do  receive extensive runoff from agriculture  land, 

most of which occurs off of the base, and have correspondingly high nitrate 

concentrations   (1.4 to 37-9 mg N - NO3/I). 

The phosphorous  levels of the water of the base are also generally quite 

high,  high enough  that  phosphorous, which  is the  limiting nutrient  for  the 
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growth of plants   in  most  natural   aquatic  systems,   is  not  at  all   limiting   in 

the principal   aquatic  systemb of the base.     Phosphorous   is also an agriculture 

pollutant  but   is generally not as concentrated   in agricultural   runoff as   is 

nitrate.     This   is   reflected   in  the comparison of  total   phosphorous and nitrate 

levels for San Antonio Creek   (see Table 2.2.1).     The P concentratK   S  in 

the  lakes   (0.5 " 2.3^ mg/1)   represent a very high   level   for non-polluted 

waters.     The  source of  these high  levels   is  unknown. 

Chlorophyll   a   levels of  the  lakes were generally   low  in Septenber and 

January and slightly higher   in March,  especially   in Punchbowl   Lake.     These 

results agreer1 well   with  field observations of water color.     Measurements 

indicated  that chlorophyll   c,  at  least   in January and March,  had higher 

concentrations  than  chlorophyll   a.    This may   indicate  that  the dominant 

aliae at   these  times were  diatoms;  though  the high  level   of phaeophytin and 

other degradation  products may have caused an  unusually  high value for 

chlorophyll   c   (see Table 2.2.2).    Santa Ynez Lagoon had  a  very high chlorophyll 

a  level   in  September,   197^   (S')'* mg/I),  when  the   lagoon was   in  the middle of 

an extensive bloom of  the  blue-green algae Nodularia sp. 

Secchi   disk  readings  never exceeded three meters and were often  less  than 

one meter.     The   lowest   readings were taken   in March when  the  lakes had high 

levtls of silt.     The   reason  for the poor transparency   in other sampling periods 

was not determineJ.     Phytoplankton  levels were   low and measurement of absorption 

spectras   for visible wavelengths of plankton-free water  failed to show any 

significant  absorbtion. 

Oxygen   levels were  somewhat variable  ranging  from 2.36 mg/1   (minimum 

dissolved O2   in San Antonio Creek)  to  10.58 mg/1   in Lower Canyon Lake. 

Percent  saturation  varied  from 25%  (San Antonio Creek)   to 3B%  in Punchbowl 

Lake (see Tables 2.2.3 and 2.2.k). 



TABLE 2.2.2. Concentrations of Various Chlorophylls 

Chi a Chi b Chi c 
 mg/1     mg/l   mg/1  

Source           Sept  Jan Mar S^pt Jan Hn_r Sept Jan Mar 

Upper Canyor Lake   1.1  2.7  " —  5-0 A.5 "  20.2 16.A 

Middle Canyon Lake 2.8 4.3 A.8 --  3-0 k.k --   8.9 13.1 

Lower Canyon Lake   —  3-3 4.8 -'-  3-8 2.6 —  12.8 7-5 

Punchbowl Lake     k .3     1.0 23.5 —  2.1  8.6 —   9.'« 32.6 

Mod III Lake      k.2    0.5 8.2 --  5-7 1-9 —  15-9 8.9 

TABLE 2.2.3. 0. Concentrations and Percent Saturation 

 Sept    Jan   March  
Lake            0^. mg/1 %  Satd. 0^ mg/1 %  Sjtd. 0, mg/1 | Satd, 

Upper Canyon Lake  6.83    b}%* 6.69   58^ 7.02 69^ 

Middle Canyon Lake 7.68    Sk%* 10.42   903; 8.88 83* 

Lower Canyon Lake  6.69    82% 10.58   32% 

Punchbowl Lake     8.57    3%% 8.92   78% 7.SO 72% 

Mod III Lake      8.44    36% 9.4    B0% 

^Temperature of water assumed to be 26° C, 

TABLE 2.2A Minimum Dissolved 0 , September, 1974 

mg/1 %  Satd. 
San Antonio Creek Station 2   2.36   25* 

Upper Canyon Lake 5.53   59* 

Middle Canyon Lake 5-77   66* 

Punchbowl Lake 6.58   73* 



2.2.2.    Aquatic Plant Li fe.    Tables 2.2.5 and 2.2.6 are,  respectively, 

lists of riparian and aquatic plants noted and  identified during field analysis 

of the various aquatic sites.     Tables 2.2.7 and 2.2.8 are  lists of plants 

by sampling sites  for riparian and aquatic plants,   respectively.    No 

attempts were made to  identify all   species at each site and  the  list generally 

includes only the dominant plants present.    Plant  identifications were according 

to Murry and Keek's terminology  (ref. k).    This does not necessarily mean 

that  they were abundant at a  site;   if a site had  lit:le plant cover, even tht 

dominants would have  low abundance.    Batrachoepervma, an encrusting red alga 

of streams,   is an example of this.    As the lists are very  incomplete,  they 

are presented more as guides  for future plant analyses of the aquatic systems 

of Vandenberg AFB than as a  true structure of the aquatic plant communities. 

Willow {Salix spp.) was  by far the dominant  riparian  species occurring 

at nearly every site.     Of the aquatic vascular plants,   reeds, especially 

Scirpus sp.  and Typa sp.  were  the most common, while watercress   {Naaturtium 

offiaindle) and Duckweed  (Lerma minor) were present at many  locations, often 

in dense stands. 

2.2.3-     Invertebrates.     The  invertebrate fauna  found  in the streams, 

lakes and ponds of Vandenberg AFB  in September    197^ are enumerated below. 

Tables 2.2.9 and 2.2.10 present the results of quantitative samples taken 

at our stream sampling stations;  Table 2.2.9  lists  the  insects and Table 2.2.10 

lists the other  invertebrates.    Table 2.2.11   presents the  results of the 

quantitative samples of the benthic invertebrates  taken from the lakes. 

Table 2.2.12 presents the  results of the quantitative samples of the planktonic 

invertebrate    of the Canyon  Lakes.    Table 2.2.13  is a compilation of all 

aquatic invertebrates  found on the base and the  locations where they were  found. 
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TABLE 2.2.5. Riparian Plants, Division Anthophyta 

Apiastrwn angustifolium 

Baaaharis ep. 

B.  Douglaaii 

Bras sioa  sp. 

Caulanthup oalifomiaua 

Chenopodiim sp. 

Conium maoulatum 

Eriophyllum staeahadifolium 

Eucalyptus ap. 

GnaphaliuM tuteo-alhum 

Helenium Bolanderi 

Helitropiwn aurassavicum    var. oaulatum 

Jaumea oimosa 

Lepidium campeetre 

Melilotus alba 

M.  indiaus 

Perezia nicroaephala 

Polypcgon monapelieneis 

Quevous sp. 

Ribea sp. 

Rubua ursinua 

Rumex sp. 

R. feuginua 

Salvia sp. 

Salix sp. 

Sambuaus sp. 

Satureja Douglaaii 

Solanum sp. 

Toxioodendron divevei loba 

Urtiaa holoseviaea 

Veronica amerioana 

Various short graesee 

Common Name Location 

Wild celery 1,2^ 

M.15.16,17 

3.15.16.17 

Mustard 2^.5,15.16.17 

8 

Goosefoot or Pigweed M.8.16 

Ptison hemlock M,15.17,27 

3 

Eucalyptus 2,23.27 

Cudweed or Everlasting 8 

Sneezeweed 2,k 

Hel it rope k 

3 

Cow Cress 8 

Sweet clover 1,2,8 

Sweet clover 1,2.3.8 

3 

Beard grass 2,7,8.9.10 

Oak 12 ^.27 

Current or Gooseberry 1 

California blackberry 1,2.3,27 

Dock or Sorrel 5,8.12,16,17 

Golden dock 7 

Sage 10 

Willow most locations 

Elderberry i»,10 

Yerba buena 1 

Nightshade 16 

Poison oak 2,16,20,23 

Nettle M,5,6,8,12.16,27.30 

B rook 1i me 8 

9,11.30 

'«See Table 2.2.7.   for explanation of numbers, 
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TABL!" 2.2.6. Aquatic Plants 

ALGAE 

Division BaciIlariophyta 
Baaillaria jp. 
Campy lodisaus sp. 
Coaoinodisaus sp. 
Cyalotella sp. 
Gyposigna sp. 
Suriella sp. 

Division Charaphyta 
Chara ap. 

Division  Chiorophyta 
ChtoToooaam sp 
Mi arc sp ova sp. 
Otidogoniim sp. 
Rhizocloniwn sp. 
Enteromorpha sp. 
Spirogyva sp. 
Stigecalonium sp. 
Ulothrix sp. 

Division  Chrysophyta 
Vauaheri-a sp. 

Division Cyanophyta 
Nodulavta sp. 
Lyngbya sp. 

Division Euglenophyta 
Colaaium sp. 

Division  Rhodophyta 
Batraahoepemum sp. 

VASCULAR  PLANTS 

Division Calamophyta 
Equiaetim Telmatia var. 

Division  Pterophyta 
Azolla filiauloides 
Marsilea sp. 

Division  Anthophyta 
Co tula aoronopi folia 
Cypems Eragrostis 
Heleniwn   Bolanderi 
Junaus sp. 
J. Lesueurii 
J.  oxymeris 

Braunii 

Common Name Location 

Diatoms 
20 
13.15.20 
\k 
17 
17 
13.U,15.16.20 

Stone wort 3 

Green algae 
Streams 
15 
19 
10 
3.6,9,10.21 
Lakes 
26 
Sewage treatnent plant 

Blue green algae 

Eulglenoids 

Red algae 

HorsetaiIs 
Giant  horsetaiI 

Ferns 

Flowering plants 

Brass buttons 
Umbrella sedge 
Sneezeweed 
Rush or Wi re grass 

18 

22 
Sewage treatment plant 

Lakes 

1.2 

6. 7.8 
20 .23 

5, 16 
7, 8 
6 
3, 12, 16 
6 
2 
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TABLE 2.2.6.     cont. 

Division Anthophyta cont. 
Lenna minor 
Nastui'timr, offiainale. 
Pot möge ton sp. 
Sagittavia sp. 
Saippu.- sp. 
S.  aautus 
S.   ameriaanus 
S.   aalifomious 
S.  miavoaarpuo 
S.   robustus 
Spapgunium euryaarpwn 
Typha sp. 
T.   dum'nqcnsis 

lati •a 

Common Name 

Duckweed 
Watercress 
Pondweed 
Arrowhead 
Bui rush or Tule 
Common tule 
Three; square 
Cali fornia bulrush 

Bur reed 
Cattail 

Soft flag 

Location 

'♦,5,7,8,13.18,23.25 
1,3,^,5,6.7,8,23,30 
3,6,7,12,13,15,16,20 
16 
9,10,11,18,19,20,23,2i»,25.26 

3,^,5 
3^.12 
6,12,13,1'»,15,16,17,20 
7,8 
3,5.7,8,1^,15,16,20 
1,4,5.6,20 
6,14,18,23,21»,25.26 

7 
4,5,7,12,13.29 

*See Table 2.2.8. for location number identification. 

20 



TABLE  2.2.7.  List of  Riparian  Plants  by  Site 

San Antonio Creek Station   I 
Apiastrum angustifolim 
Baooharis ep. 
BratSiHaa sp. "    , 
Chanopodiu/n sp. 
Conium maaulatwn 
Helenium Bolandevi 
HeLiotropium auraseaviaum   var. oiulatum 
Salix sp. 
Sambuaus. sp. 
Urtiaa holoseriaea 

San Antonio Creek Station 2 
Brassvaa sp. 
ChenopoJium sp. 
Conium naeulatiun 
Rwnex sp. 
Salix sp. 
Urtiaa holoseriaea 

San Antonio Creek Station 3 
Baooharis sp. 
Salix sp. 
Urtiaa holoseriaea 

Santa Ynez  River Station  1 
Polypogon monspeliensis 
Rumex fueginus 
Salix sp. 

Santa Ynez  River  Station 2 
Chenopodiwn sp. 
Conium maaui atu/n 
Caulanthus aaliformiaus 
Gnaphalium luteo-album 
Lepidiwn campestre 
Melilotus alba 
M.   indiaus 
Polypogon monspeliensis 
Rwnex sp. 
Salix sp. 
Urtiaa holoseriaea 
Veroniaa ameriaana 

Canada Honda Creek Station  1 
Apiastrum angustifolium 
MelilotuB alba 
M.  indiaus 
Ribes sp. 
Rubus ursinua 
Salix sp. 
Satureja Douglasii 
Urtiaa holoseriaea 
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TABLE 2.2.7-     cont. 

Canada Honda Creek Station 2 
Ajpiastnm angustifolium 
Bradsica ep. 
Eucalyptus  ep. 
Helenium Bolanderi. 
Melilotus alba 
M.  indicua 
Polypogon monspelieneie 
Rubua ursinus 
Salix sp. 
Toxiaodendron diversiloha 

Canada Honda Creek Station 3 
Baaaharis Douglaeii 
Eriophyllum etaeohadifolium 
Jawnea carmosa 
Melilotus indiaus 
Perezia miaroaephala 
Eubus ursinus 
Salix ep. 

Canada del  Jollorou Station  1 
Polypogon monspelieneis 
Salix sp. 
unidentified grasses 

Canada del  Jollorou Station 2 
Polypogon monspeliensis 
Salvia rip. 
Salix sp. 
Sambuaue sp. 

Canada del  Norte 
Salix sp. 
unidentified grasses 

Upper Canyon Lake 
Salix sp. 

Middle Canyon Lake 
Onerous sp. 
Salix sp. 

Lower Canyon Lake 
Querous sp. 
Pumex sp. 
Salix sp. 
Urtiaa holoaericea 
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TABLL 2.2.7-  cont. 

Mod III Lake 
Bacunaria sp. 
Baaahajrij Vouglaeii 
Braaniaa sp, 
Chc'iopodimi sp. 
Eucalyptus 
Rumex sp 
Salix sp. 
Solanum sp. 
Toxiaodendvon diversiloba 
Uvtica holoseriea 

Punchbowl   Lake 
Baacharts up. 
Baerfiaria Douglasii 
Con 'um maaulatwn 
Salix sp. 

"Joe's" Lake 
Baaaharts c-p. 
B. Douglasii 
Contum rnacu latum 
Rumex sp. 
Salix sp. 

Agua Vina 
Urtiaa holoseriaea 
various grasses 

El Rancho Pond 
Toxiaadendvon divevsiloha 

Lompoc Casmalia Pond 
Salix sp. 

Triangle  Pond 
Salix sp. 

Umbra  Pond 
Eu^ai-uptur,  sp. 
Salix sp. 
Toxiaodendron diversiloha 

El   Rancho Oeste Pond 
Salix sp. 

Barka   I   Pond 
Salix sp. 

Dune Pond 
Salix sp. 

La  Salle Canyon 
Com urn rnacu Latum 
Eucalyptus sp. 
Quercrus sp. 
Ruhus ursinus 
Salix sp. 
Urti*-a holoeeriaea 

Shuman Canyon 
Salix -.w. 

23 



TABLE 2.2.8.   List of Aquatic Plants by Site 

San Antonio Creek Station  1 
Lemna minor 
Nasturtium offiainate 
Sairpus aautus 
S, ameriaanus 
Sparganiwn euryaarpum 
Typha latifolia 

San Antonio Creek Station 2 
Cotula aoroywpi.folia 
Lemna minor 
Nasturtium offiainale 
Sairpus aautus 
S.  rohuotue 
Sparganiurn euryaarpum 
Typha I itifnLia 
unidentified filamentous algae 

San Antonio Creek Station 3 
Ar.olla sp. " 
Enteromorpha sp. 
Helenium Bolanderi 
Junaus Lesuaurii 
Nasturtium offiainale 
Potomogeton sp. 
Sairpus aalifomiaue 
Sparganium euryaarpum 
Typha sp. 

Santa Ynez River Station  I ___^____ ___ _ ___ 

Cyperus Eragrostis 
Lemna minor 
Nasturtium offiainale 
Sairpus mioroaarpus 
S.  robustus 
Typha domingensis 
T.   latifolia 
unidentified  filamentous  algae 

Santa Ynez River Station 2 

Azolla sp. 
Cyperus Eragrostis 
Larnna minor 
Nasturtium offiainale 
Sairpus microaarpue 
S.  robustus 

Canada Honda Creek Station  I 
Batraahospsmnm sp. 
Equieetm Telmatia   var. Brawiii 
Nasturti um offiainaIe 
Sparganium  iurycxrpim 
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TABLE 2.2.8.     cont. 

Canada Honda Creek Station 2 
Equisetim Telmatia var.Braunii 
Juncus oxymerie 

Canada Honda Creek Station  3 
Cham sp. 
Enteromorpha sp. 
Juncus up. 
NastuPtiwn offiainale 
Potomogctcn sp. 
Saii'pus acutus 
S. atmpiaanus 
S.  robustua 

Canada del  Jollorou Station  1 
Entevomovpha sp. 
Sairpus sp. 

Canada del   Jollorou Station 2 
Enteromorpha sp. 
Rhizoalonium sp. 
Sairpus sp. 

Canada del  Norte 
Sairpus sp. 

Upper Canyon  Lake 
Lernna minor 
Potomogeton sp. 
Sairpus aalifomiaus 
Typha latifolia 
unidentified  filamentous algae 

Middle Canyon  Lake 
Sairpus aalifomiaus 
S.  vobustus 
Typha sp. 
unidentified  filamentous algae 

Lower Canyon  Lake 
Juncus sp. 
Potomogeton sp. 
Sairpus americanus 
S.  aalifomiaus 
Typha latifolia 
unidentified  filamentous algae 

Mod III   Lake 
Cotula ooronopifolia 
Potomogeton sp. 
Junaus sp. 
Sagittaria sp. 
Sairpus aalifomiaus 
S.  robustus 
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TABLE    2.2.8.    cont. 

Punchbowl  Lake 
Potomogeton ap. 
Scirpua odlifornioue 
S.  robuatus 
unidentified filamentous algae 

"Joe's" Lake 
Soirjpua oalifomioua 

Agua Vina 
Naeturtim offioinale 

El  Rancho Pond 
Marailea   äp. 
Potomogeton sp. 
Sparganivm euryaarpum 
Soirpua aalifomioui 
S.  indioua 
S.  robustua 

Lompoc Casmalia Pond 
Lemna minor 
Sairpus sp. 
Typha ap. 
unidentified filamentous algae 

Tr iangle Pond 
Satrpua ap. 

Umbra Pond 
Lemna mnor 
Marailea   sp. 
Nasturtium offioinale 
Soirpua sp. 
Typha ap. 

El  Rancho Oeste Pond 
Soirpua ap.    ~~~ 
Typha  latifulla 

Barka   1   Pond 
Soirpua sp. 
Typha ap. 

Dune Pond 
Lemna minor 
Soirpua ap. 
Typha sp. 

Tangalr Pond 
Soiitpua sp. 
Typha sp. 
unidentified filamentous algae 
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TABLE 2.2.9. Count» of Insects fro« Hajor Strcwns of Vandenberg Air Force Base, California, September, 
1975  (//m2) 

•O      -O      T» 
— w»   — *n 

Paradixa sp. " •- — " — " H 

Dolichopodidae — -- -- -- — -- 2.9 

Emp i d i dae 
Hoederiodee «p. ■■ -- — " "* •" 1.4 

Heleidae 1.4     

Muscidae --    --   --  —   —    --   --    13 
Limnophora «p. --    "   **  "   —    ■"   *'    13 

Slmullidae      --   31 

2 

1- 1**  1~ I-   l~ l* l* l* *' -s 
wc wc**c>-c>-c            wi            sn u> a 3 CO coco          O            o • n • «u ■«  >- <»            »- < ~- <—          < —         • —           "0 — T J< t! Jt 13 Jt "O   O TO Ttl            0 «« *.          **     « w      *J 4J <oa nu lov «0» (Q— tow 
c • to       c <•     c 1»      en co co c o c — c— c>- 

 </»v» tg_gi       </></»     <rti/i      i/»>/< u_o 00 00 «-»-1 o -> o a       z 

CoJeoptera                                   -- 1.4    —       2.9    11          15         31 35 163 29 4.3     9 
Dysticldae                               —                      II         31 26 76 26 -- 5 

Agahue ep.                            —                       4.3     — 4.3 
BidcBBue ep.                          -- --        —      —        — "         " 1-4 
Deiveanthcs ap.                  -- —       —     --        —         --         31 
Hydraporuti ap.                    " —       —      —        —         "         " -* 11 
Ilyliua ep.                         — -•       —     --       —         --         — -- 5.7 
Lanvophilue ep.                   — -•        —      —        —          --         -• -- 8.6 
Oreodytee ep.                      -• --       —     --        --         --         — 4.3 
Others               --     -   --    7.1  - 16 51 26 -- 3 

Hallplidae             --         4.3  " 2.9  2 
Peltodytee ep.                    — --   --  --   --    4.3  -- 2.9 -- -- — 2 

Hydrophil idae           — 1.4  5-7 84 1.4 4.3  5 
Beroeua ep.                           -- --   --  --   —    —   -- 1.4 30 -- -- 2 
Tropieternue ap.                — —       --      --        —         --         -- 4.3 54 -- -- 2 
Other                                       -- 1.4  1.4 4.3      3 

Psephenidae                               — --        --      "        —          —         " -- -- 1.4 -- I 

Unidentified Coleoptera       — --        —        2.9    11             2.9 -- -- 3 

Dlptera                                           22 372        2-9    67        24            1.4      37 200 200+ 47 77        tl 
Chironomidae                              II 358        --      67        24          --         -- 171 200+ 37 76 « 

Chirjnomue ep.                     " 334        --      21        23          "         " " -- " 66 »i 
Pertatura ap.                         1.4                   —         -- 10 -- — -- ? 
Metrioonemoa ap.                   2.9 20        —      17          1.4      --         -- 161 -- 34 -- 6 
Other                                         7.1 4.3    —      29  2.9 10 5 

Culicidae                                      1.4 10          4.3 1.4     14 

Oixidae                                        -- --        --      —        —          —           1.4 

Stratiomyidae " --        "      — — " " " 2.9 
Strationije ep. — "       '~      "        — •" "- — 2.9 

Tipulidae             5-7      —            57      " 2 
Hexatoma ep. '-           "        —      '-        —          "         "            1.4      --          --          -- I 
Dioranota ep. "           "       —      —       "~         "—         "           4.3     -■           5-7     -- 2 

Other Diptera --             4.3    2.9    "        "            1.4  3 

Ephemeroptera                                 1.4        16        —        2.9      1-4        1.4 30 57-6+ 8.6 11 — 9 
Baetidae                                        1.4        16        —        2.9      1-4        1.4 30 49 8.6 ,11 -- 9 

Triaorythodee fallax        " "       —      ■"        "- ** ■- 49 — — -- 1 
Other                                       1.4        |6       —       2.9      1.4        14 30 -- 8.6 II -- 8 

Siphlonurldae                            —            --        —      —        -- " — yes — -- -- 1 

Other Ephemeroptera               --           *-        --      --        — -- -- 8.6 — — -- I 

Hemlptera 295 223        1.4      1.4    53            2.8 14.6 2.9 7-1 5-7        1.4 II 
Belostomatidae                          —                         1.4 -- 2.9 ~ 4.3        1.4 >* 

Corixidae 295 223        "        1.4    53            14 5 7 " 1.4 — -- / 
Corieella decolor              13 110        --        1.4    17 — -- — -- -- -- 4 
Sigara ep. 256 113       ~      "       36            1.4 -- — 1.4 -- -- 5 
Other                                          26              57  2 

27 



TABLE 2.2.9-    cont. 
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ä 
Cerrldae 

Gerri* »p. 
Trepobatts beoki 

Valllrfae 

Notonectidae 
Hotoneota ep. 

Odonata 
Cordulegastidae 

Cordultgaater doraalie 

Coenagrioni dae 
Hyponeura ep. 
Isnura sp. 

Lbellulidae 
Pveudotcoi ep. 

Other Odanata 

Plecoptera 
Nemouridae 

Nemoura sp. 

Other Plecoptera 

Tricoptera 
Hydropsychidae 

Hydr^nrifchp ep. 

Leptoceridae 

Psychomi idae 
Tinodea ap 

Rhyacoph iIi dae 
Rhyaoophila ep. 

Other Tricoptera 

Number of Taxa' 

Total   No.   Insects/ni2 

1.« 
1.4 

6.5 
1.4 
7.1 
1.4 1.4 

2.9 

5-7 
5.7 

ID 23 

2.9 
10 
2.9 
5.7 
I 

5.8 
5.8 
5.8 

212 
57 
57 

146 

21.3 
17 
17 

4.3 

94 
71 
71 

5.7 
5.7 

)9 
19 

254 
2S4 
254 

197 
174 

174 

2.9 

8.6 
6.6 

4.3 
4.3 

23 

4.3 
4.3 

4.3 

208 
208 
208 

8 

316 

9 

612 

2 

4.3 

5 

74 

6 

89 

2.9       4.3      7.1      - 

13 15        22 16 13 

24'        230      747       389       328 

20 

20 

103 

I     Includes   family or genera depending on extent of   Identification, "others" given the rating of one 
taxon even  though   in some cases more than on« taxon was   represented under this catagory. 
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TABLE 2.2.10.  Counts of  Invertebrates Other Than  Insects Found in the Majpr  Streams of Vandenberg 
Air Force Base, California, September,   1975  (no.An2). 
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C    k. 
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i/t 
tl 

in 

O 

Acarl 
Pionldae:  Tiphye «p. 16 1.* — — — — — — -- — — 2 

Amphi poda 
laMtridae-.Hyaletla tutaoa 
Other 

17 <l0 
4.3 186 

144 8.6 308 135 516 
__ 

180 266 9 
2 

Gastropoda 
Physidae:Pfci/«a ep. 
Planoribidae:Ji/rc£u0 ep. 
Other 

11 
15 

63* 
7 — 

14 

1.4 

301 34 

0 

377 507 
— — 

-- 7 
2 
1 

Hirudinae 
Glossiphonlidae -- -- 1.4 — 2.9 -- — — -- -- -- ? 

Isopoda 
txoaphaeroma ep. 
Other .« .. 

158 
42 .. ._ _^ 

-* 
„_ 

— 
„ 

— 

Hysldacea 
Meomyei» auataheneie — — 2.9 -- -- -- — — — -- ... 

Hems t a — — -- — 8.6 -- — — -- — -- 

01 igocheata 
Tublficidae 
Other m^ 

^■m _■» 

710 
14 __ mm 

— -- 
10 20 3 

Ostrocoda - — — — 26 -- — — -- -- — 

Turbel laria — — 34 — 2.9 20 -- 7.2 — -- -- <• 

Number of Taxa h 5 6 4 7 3 2 3 0 2 2 

Total  l/m2   Invertebrates 
Other  than  Insects 59 688 424 869 364 362 642 1030 0 190 286 

Total   Invertebrates,  No. of 
Taxa 12 14 8 9 13 16 17 25 16 15 8 

Total  1   Invertebrates/m2 377 1300 428 943 453 601 872 1777 389 306 333 
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TABLE 2.2.11 . Relative Numbers'  of Benthic   Invertebrates 
Found   in   the Lakes,   September,   IS?'». 

Amphipods2 Diptera  Larvae^        Total 

Upper Canyon Lake NA NA 

Middle Canyon Lake 19 1*6 65 

Lower Canyon Lake 21 ^3 64 

Punchbowl Lake 198 104 302 

Mod III Lake 222 46 268 

1. Numbers are  per 5  Ekman dredge  samples 

2. Hyaella azteca 

3- mostly Chironomidae 

NA = not available 
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TABLE 2.2.13*List of Aquatic  Invertebrates Observed or Collected at Various 
Sites of Vande.iberg Air Force Base»  September,   197^ to March,   1975. 

INSECTA 
1 

Order Culeoptera 
family Dytiscidae 

Agal'ue ep 
Bideseus ap. 
Diroaanthes sp. 
Hudropoxms ep. 
Tlybius sp. 
Laaaophilue sp. 
Oreodytes 

Family Hal ipiidae 
Ptdtodytes sp. 

Family HydrophiIidae 
Hcrosus sp. 
Tropietemus sp. 

Family Psephenidae 

Order Diptera 
Family Chironomidae 

Chironomus sp. 
Pentatura sp. 
PpoaladiuB sp. 
Metriocnemos ep. 

Family Culicidae 
Charohorua sp. 

Family Oixidae 
Payadixa sp. 

Family Dol ichopodidae 
Family Empididae 

Roederiodes sp. 
Family Heleidae 
Family Museidae 

Limiophora  sp, 
Family Simuli idae 
Family Stratiomyidae 

Stvatiomys sp. 
Family Tipulidae 

Hexatom sp. 
Dioranota sp. 

Order Ephemeroptera 
Family Baet idae 

THjopythodes fallax 
Family Siphlonuridae 

Loca t i on 

7,8,9,17,27 
1.2,3.9.10 
1.3 
3 
2 

9 
9 
9 
3 
1.3 
1.3 
3.5,9.10.11 
3,9 
3,9 
10 

1,6.17,20.27.30 
3.'♦.5.7,8.9.10,11.12.1'».15 
5.7.8.;1,12,H».I5 
3.* 
U.IS 
3,A.5,7,8.10 
4.5,10,14.17,19 
14,17,19 
2 
2 
2 
2 
2 
4 
3 
3 
3 
9 
9 
3,10 
3 
3,10 

16,17,20,27 
1,2,3.4,5.7,8,9,10 

3 
3 

1. Locations listed for orders indicate locations where this order was 
observed but not identified further. See Table 2.2.14 for location 
descriptions. 
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TABLE 2.2.13.     cont 

Order Hemiptera 
Family Belostomatidae 
Fami1y Corixidae 

Corisella deaolov 
Sigara ap. 

Fami ly Gerridae 
Gervis ap. 
Trepobates becki 

Family Notonectidae 
Notoneata Bp. 

Fami iy Vali idae 

Order Odonata 
Family Coenagrionidae 

Uyponeura sp. 
Isnuva sp. 

Family Cordulegastidae 
Covdulegaster dorsalia 

FamiIy LbelIulidae 
Peeudoleon sp. 

Order Plecoptera 
FamiIy Nemouridae 

Nemoura ap. 

Order Tricoptera 
Family Hydropsychidae 

Hydropayahe sp. 
Family Leptoceridae 
Family Psychomiidae 

Tinodes ap. 
Family RhyacophiIidae 

Rhyaaophila sp. 

Location 

1,3^,10,11 
) ,2^.5.7,8,9,16.17,20 
'♦.5,7.8 
I.*»,5,8.9 
2.^.9,27 
2^,9 
2 
6,9,17.20 
6.9 
2 

10,11,16,17,20 
9 
9 
9 
I 
1 
9 
9 

1.2,3,10 
1.2.3.10 

1.2.3.10 
1.2.3.10 
1.3 
3 
3 
1.2.3 
1»2.3 

CRUSTA  EANS 

Order Amphipoda 
Fami Iy Talitridae 

Hyalella azteca 

Order  Isopoda 
Family Sphaeromidae 

Exosphaeroma ap. 

Order Decopoda 

Order Mysidacea 
Neomyais cMatahenais 

Order Ostracoda 

most   locations 

6 
6 

13 

6 
6 
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TABLE  2.2.13.    cont, 

Location 

Order  Cladocera 
Family Oaphnidae 

Daphnia magna 
L.    pulex 
D.  sahodleri 
Certodaphnia quadrangu lar 
Limoaephulua vetulus 

Order Copepoda 
Family Calanoida 
Family Cyciopoida 

12,13,14,17 
17 
12,13.IA 
12.13.14 
13 
temporary  ponds 

12,13,14 
12,13 

ROTIFERA 

Ktimtella sp. 
mchionus pliaatilis 

13,20 
12 

MOLLUSCA 

Order  Gastropoda 
Fami ly  Physidae 

.' hysa sp. 
Fatni ly   Planoribidae 

./value up. 

1.2,3.4.5.7.8,16,17.20,27 
4.5.16 
4,5 

OTHER INVERTEBRATES 

Order Acari 
Fami I y   Poionidae 

T-i'phys sp. 

Order  01igochaeta 
Fami Iy Tubi fici dae 

Order Turbellaria 

Order Nemata 

Order   Hirudinae 
Family Glossiphoniidae 

24 

2.3 

3,7,8.10,11.30 
7 

1.3.6.8,14 

8 

7.13,17 
6.8 
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TABLE 2.2. I*«.  Location of collection sites given 
in Table 2.2.13. 

1. Canada Hond^ Creek Station I 

2. Canada Honda Creek Station 2 

3. Canada Honda Creek Station 3 

4. San Antonio Cr^ek Station 1 

5. San Antonio Creek Station 2 

6. San Antonio Creek Station 3 

7. Santa Ynez River Station 1 

8. Santa Ynez River Station 2 

9. Cafiada del Jolloru Station 1 

10. Canada del Jolloru Station 2 

11. "Canada del Norte" 

12. Lower Canyon Lake 

13. Upper Canyon Lake 

]h. Middle Canyon Lake 

15. Punchbowl Lake 

16. Mod I II Lake 

17. "Joe's" Lake 

18. "Lotnpoc Casmalia" Pond 

19. "Triangle" Pond 

20. El Rancho Pond 

21. San Antonio Lagoon 

22. Santa Ynez Lagoon 

23. "Umbra" Pond 

21». "Tangair" Ponds 

25. "Dune" Pond 

26. "Barka I" Pond 

27. La Salle Canyon 

28. Shuman Canyon 

29- "El Rancho Oeste" Pond 

30. Aqua Vina 
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The  results of the quantitative stream samples indicated the greatest 

diversity of  insect species are to be found  in streams of higher current, 

Cartada Honda Creek and Canada del Jolloru  (see Numbers of  Taxa, Table 2.2.9). 

This higher diversity is derived mostly  from three Orders, Coleoptera 

(beetles),  Plecoptera  (stone flies)  and Tricoptera  (caddis  flies).     Beetles 

were  found  in  rather high diversity at  Cartada Honda Creek Station 3 and 

Cartada deUolloru Station  I.    The diversity of beetles,  and other  insects, 

at Cartada Honda Creek Station 3  is attributed to  the unique character of 

the station,  an area of running water combined with high primary productivity 

in  the  form of the green alga Entcromox-pha ssp.     The diversity and numbers 

of beetles  found at Cartada Jollou Station  I   is believed  to be artificial   in 

that   it was caused-by  the drying of upper  reaches of the stream thus  concen- 

trating many of  the aquatic  insects at  this station, which  in September was 

the headwaters of the stream. 

The highest densities of aquatic  insects occurred at Cartada Honda Creek 

Station 3 and at  San Antonio Creek Station 2.    The relatively high densities 

at Cartada Honda Station 3 can be explained on  the basis of the relatively 

high primary productivity at  this station.    San Antonio Creek Station 2 has 

a sluggish current and also a high  level  of primary productivity  in  the form 

of filamentous algae, Potomogeton,  Nasturtium and other plants-  Thus   the 

relatively high densities at this site may also be related to primary pro- 

duct ivi ty. 

San Antonio Creek Station 3 had a  very low population of aquatic   insects 

in September,   197^.    One notonectid (backswimmer)  and two diptera  larvae 

were  the only  insects taken  in the samples.    The  reason  for the  low density 

of  insects at this   location  is unknown.     Aquatic plants were abundant. 
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especially Nasturtium offioinale,  so primary production was probably not a 

factor.     Gross water quality appeared to be acceptable  (see Table 2.2.1). 

The only gross differences of this site over others was the presence of marine 

organisms   (Neomysis cMatohensis,  Exosphaepoma ssp.  and a marine amphipod) 

and the substrate which was mainly sculptured sandstone  rather than mud or , 

gravel.    These differences do not seem great enough to preclude an abundant 

aquatic  insect  fauna.     The  lack of  Insects  at this  station could  be  the basis 

for further study. 

Some  insects were widely distributed while others were  rather  limited 

in their distribution.     Diptera larvae and Hemiptera were the most widely 

distributed occurring at all   11  sites sampled.    Of the Diptera, Metriocnemos 

was  the most widely distributed genus occurring at  six sites,  often   in high 

numbers such as at Cahada Honda Creek Station 3<    This genus appeared to be 

present at all   stations which had a  significant amount of macrophytes, 

except  San Antonio Creek Station  3-     Of the Hemiptera,   two genera of Corixidae 

(water boatmen),  Coriaella and Sigora occurred at  seven sites.     In sluggish 

water such as San Antonio Creek and  the Santa Ynez River,  these   insects occurred 

in high densities.    They were also present   in high densities at  Joe's Lake 

and El   Rancho Pond. 

Ephemeroptera was also widely distributed occurring at nine sites, 

missing only  from San Antonio Creek Station 3 and "Canada de Norte".    While 

both Diptera and Hemiptera were often dominant orders,  Ephemeroptera was 

never encountered at high densities, at  its highest density at Canada Honda 

Creek  Station 3 it only made up 7-7* of the total   Insect fauna.     Diptera 

and Hemiptera on the other hand together or alone compromised up to 35% of 

the  total   insect numbers found at a station. 
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Plecoptera and Trichoptera were  restricted to running water and were 

found only  in Cafiada Honda Creek and Carlada deUolloru.    Where they were 

found,  they were often the dominant  insects,  comprising up to 601 or more 

uf the  total   insect numbers. 

Most of the other  insects encountered were  rather rare,  usually  found 

in only one or  two  locations and were normally   In  low densities.     Most 

sampling stations contained one or two dominant species which constituted 

from 50 to 80^ of the total   insect  fauna.    Sigara sp.   represented 80.5% of 

the  insect  fauna at San Antonio Creek Station  1.    Chironomus sp.   represented 

5^5% of the   insect  fauna at San Antonio Creek Station 2.    Chivonomus  sp.  and 

Metrn-oaneincs sp.   represented 51.5% of the  insect fauna at Santa Ynez River 

Station  1.    The major exception to this  rule was Cafiada del Jol loru Station  1 

where,  though  two orders, Diptera and Coleptera accounted for more than 30% 

of all   insects   found,   the Coleptera,  at   least, was  represented by at   least 

seven genera and none of them were dominant. 

The other  invertebrates sampled represented fewer taxonomic groups 

than  the   insects but accounted for a high proportion of the number of   inverte- 

brates  found.     Fourteen taxonomic groups of other  invertebrates were  found 

versus 50 taxonomic groups of  insects.     Invertebrates other than  Insects 

generally accounted for more  than 50% of  the total  number of  invertebrates. 

Two groups were exceedingly common.     Amphipoda, mainly Hyalella azteca and 

Gastropoda,   represented by Phyaa sp.    Other groups which were common at a 

particular site   included a marine amphipod and a marine  isopod at San Antonio 

Creek Station  3 and Oligocheates of the  family Tubificidae  found at  Santa 

Ynez  River Station   1. 
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The benthic  invertebrates of the   lakes were comprised of only amphipods 

{fiyalella azteaa)  and diptera  larva  (see Table 2.2.11).    The numbers  found 

in Middle and Lower Canyon Lakes were   less  than  found  in Punchbowl   Lake and 

Mod  III   Lake.     This difference   in numbers may  reflect  the  role of  fish  as 

predators of these organisms or may be  related to habitat differences 

between  the  lakes. 

The planktonic   invertebrates of the  Canyon  Lakes are presented   in  Table 

2.2.12.     Calanoid copepods were  the dominant  planktonic organism  in Middle 

and Lower Canyon Lakes.    The dominant  cladoceran was Daphnia saholderi   though 

D.  pulex    was present and Cericdaphnia quadrangula  (generally an  inhabitant 

of  littoral   zones) was common   in Upper Canyon Lake. 

Table 2.2.13  is a list of all   invertebrates  found and  identified 

during our study of the aquatic systems of the base.    The numbers indicate 

the locations where they were found.    The list is incomolpt.p as the inver- 

tebrates of some sites were not examined, and for other sites only the 

common, very abundant, or unusual organisms were examined. 

True aquatic vertebrates mainly fall   into  two catagories,   fish and amphi- 

bians.     These organisms  require an aquatic habitat  to survive and/or  to 

reproduce.     Other vertebrates,  while not  physiologically  required  to  inhabit 

aquatic  systems,  are behavioral1y adapted such  that they  require aquatic 

habitats  to exist   in a natural   state.     These vertebrates   include  reptiles,such 

as  turtles;  mammals, such as  beaver, muskrat,  and otters;   and various  birds, 

such as  kingfishers,   ducks,   and  terns.     Most of these catagories are well 

represented among the aquatic vertebrates of Vandenberg AFB. 
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2.2.'».    Vertebrate Structure and Productivity 

Table 2.2.15 presents a list of all   aquatic vertebrates  located on the 

base.     The enumeration and  identification of the  vertebrates other than  the 

fish  is covered  in other sections of  this  report  so that only  limited data on 

these other vertebrates will  be presented  in this section. 

The  freshwater fish fauna of Vandenberg AFB,  as for most of California, 

consists mainly of  introduced species.  Gasteroaterus aculeatua,  the three- 

spine    stickleback,   is the only exception.    This  species  is represented on the 

base by  two subspecies,  G.  a. microaephulua,   the partially armoured  threespine 

stickleback and G.   a.   williamsoni ,  the unarmoured  threespine stickleback. 

■7.  a.  micpoaephulus occurs over much of California and Baja California 

and has been collected previously  in  the  Santa Ynez River  (ref.  5) where they 

were  found during our study.    G.  a.  williamaoni ,  which was found  in San 

Antonio Creek and  El   Rancho Pond,  has a much smaller range and  is generally 

limited to the Los Angeles Basin.    A population of  this subspecies was present 

in  tributaries of  the Santa Maria River as  late as  1940,  but has subsequently 

been mixed with   introduced stocks of G.  a.  microaephulua   (ref.  5).    The 

presence of 6'.   a.   willimsoni  in San Antonio Creek has not been previously 

recorded.    The main distinction between stocks of G.  a.  miaroaephulue and G. 

a.   o-iLliamsoni   is  the number of  lateral  plates.     G.  a.  miaroaephulus generally 

average  3-7 lateral  plates while the average number of plates for G.   a. 

>ci''li.vr\aor.i  is   less  than one with most   individuals having zero plates, 

integrades between  these two types exist  and have average plate counts of 

between   1   and 3   (ref.   5)• 

The G.   a.  miaroaephulus found  in the Santa Ynez River had  lateral   plate 

counts   ranging  from 3~6, with an average of k.\.     The C.   a.  williamaoni  found 
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The benthic  invertebrates of the  lakes were comprised of only amphipods 

(hyalella azteaa)  and diptera larva  (see Table 2.2.11).    The numbers found 

in Middle and Lower Canyon Lakes were  lens than  found in Punchbowl  Lake and 

Mod  III  Lake.     This difference  In numbers may  reflect the  role of fish as 

predators of these organisms or may be related to habitat differences 

between the  lakes. 

The planktonic  invertebrates of the Canyon  Lakes are presented   in Table 

2.2.12.     Calanoid copepods were the dominant  planktonic organism  in Middle 

and Lower Canyon Lakes.    The dominant cladoceran was Daphnia scholdevi  though 

D. pulex    was present and Cericdaphnia quadrangula  (generally an   inhabitant 

of  littoral   zones) was common   in Upper Canyon  Lake. 

Table 2.2.13  is a  list of all   invertebrates  found and  identified 

during our study of the aquatic systems of the base.    The numbers indicate 

the locations where they were found.    The list is incomDletf» as the inver- 

tebrates of some sites were not examined, and for other sites only the 

common, very abundant, or unusual organisms were examined. 

True aquatic vertebrates mainly fall   into  two catagories,  fish and amphi- 

bians.    These organisms  require an aquatic habitat  to survive and/or to 

reproduce.     Other vertebrates, while not physiologically  required to  inhabit 

aquatic systems,   are behaviorally adapted such  that  they  require aquatic 

habitats to exist   in a natural  state.    These vertebrates  Include  reptiles, such 

as  turtles;  mammals, such as beaver,  muskrat,  and otters;  and various  birds, 

such as kingfishers,  ducks, and terns.    Most of these catagories are well 

represented among the aquatic vertebrates of Vandenberg AFB. 
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2.2.'».    Vertebrate  Structure and Productivity 

Table 2.2.15 presents a  list of all  aquatic vertebrates  located on the 

base.     The enumeration and  Identification of the vertebrates other than  the 

fish is covered  in other sections of  this  report so that only limited data on 

these other vertebrates will  be presented  in this section. 

The freshwater fish fauna of Vandenberg AFB,  as  for most of California, 

consists mainly of  introduced species.  Gaßtepoeterua aculeatua, the three- 

spine    stickleback,   is  the only exception.    This  species   is  represented on  the 

base by two subspecies,  G.  a.  miarocephulue,   the partially armoured  threespine 

stickleback and G.   a.   williamsoni ,  the unarmoured threespine stickleback. 

G.  a.  miapoaephulus occurs over much of California and Baja California 

and has been collected previously in  the Santa Ynez River  (ref.  5) where they 

were found during our study.    G, a.   williamaoni, which was found in San 

Antonio Creek and El   Rancho Pond, has a much smaller  range and  is generally 

limited to the Los Angeles Basin.    A population of  this  subspecies was present 

in tributaries of the Santa Maria River as  late as  19^0, but has subsequently 

been mixed with  introduced stocks of G.   a.  miarooephulus  (ref.  5).    The 

presence of G.  a.  williamsoni  in San Antonio Creek has not been previously 

recorded.     The main distinction between stocks of G.   a.  miaroaephulue and G. 

u.   r'Lliamsoni  is  the number of lateral  plates.    G.   a.   miorooepkulus generally 

average  3-7  lateral   plates while the average number of  plates for 6'.   a. 

•nVli'-maoni   is   less  than one with most   individuals having zero places. 

Integrades  between  these  two types exist  and have average plate counts of 

between I  and 3  (ref.   5). 

The (/".   a.  miarooephulus  found  in the Santa Ynez River had latero'  plate 

counts   ranging  from 3-6, with an average of '».I.     The C.   a.   willicnsoni  found 
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TABLE 2.2.IS    Aquatic Vertebrates of Vandenberg Air Force Bose. 

Scient I fie Name Coirwon Name 

FISH 

I  AyvhoflttcB mterruptue 
) Cyprirtus carpio 
) ftuayel ^ohiue nswberryi 
) Gambueia affinia 
) Caeteroat-iu.t ~:;i'!entuts niaraaephalus 
) GaaUri-ateus i'uleztxs uilliimaoni 
) faialufita aatuc" 
) tatalnniJ pur.?'i'.ha 
) I.rpomr m,: we'dru* 
) Lrpomia "»ü-ivt  rhus 

M) [,iptot?jt '.\e uf'ituti 
) Micropteruj aa'noiS'-' 
) f'inephttee prJ-vJ.is 
) rlatiakthfS 8-   Hatuf 
) /vfloxtt' ntjiKtma •utatuss 
) .'"ji"V gii'-Jnrri 

AMPHIBIANS 

♦ llyla r* y.lla 
Hjna aut'.ri 

Sacramento Perch 
Carp 
Tidewater Goby 
Mosquito Fish 
Partially Armoured Three-sptned Stickleback 
Unarmoured Three-opined Stickleback 
White Catfish 
Channel Catfish 
Bluegill Sunfish 
Red-ear Sunfish 
Stag Horn Sculpin 
Largemouth Bass 
Fathead Minnow 
St.irry Flounder 
Black Crappie 
Rainbow Trout 

Pacific Treefrog 
Red-legged Frog 
Bullfrog 

Location 

LCL 
SA 
SYR.SYL 
SYR.SA.ER.LC.CL.MOD I i 
SYR 
SA.ER 
SA 
CL.MOO III.PB 
MOD III ,SYL 
PB 
SYL 
CL.MOD I II,PB,LC 
SYR 
SYL 
LCL 
MOD III 

mo'jt lo.ot Ions 
ER,SYR 
SYR 

REPTILES 

4 .'hv:iuphiB  coifhi 
MAMMALS 

Castor jxinadensiB 

BI?0S 

Sterna albiftvna 
Hegaacryle alcyon 
äutopi&e viredcens 
Hycticofax nycti'ijrax 
Anas platyrhynchos 
FuHca anericma 
fodiaepB caBpicu.i 
Oxyura janaioetaia 
Ardea heivdiaa 
Anas eyemoptem 
HalluB limioola 
Leuoophoyx thula 

Western Pond Turtle 
Western Aquatic Garter  Snake 

Beaver 

Least Tern 
Belted Kingfisher 
Green Heron 
Black Crowned Night Heron 
Mallard 
American Coot 
Eared Grebe 
Ruddy Duck 
Great Blue Heron 
Cinnamon Teal 
Virginia Rail 
Snowy Egret 

* Reported as present at one time but not found during the study period 

** CL ■ Canyon Lakes 
LCL • Lower Canyon Lake 
SA ■ San Antonio Creek 
SYR - Santa Ynez River 
SYL • Santa Ynez Lagoon 
ER - fI Rancho Pond 
PB ■ Punchbowl Lake 
MOD III -Mod III Lake 
LC ■ Lompoc Casmalia Pond 
JL • Joe's Lake 

(F) • freshwater species 
(M) • marine species 
+ • semi-aquatic 

k\ 

SA.CL 
most   lot.ilions 

SA.SYR 

SA 

SA 

SA 

SYL 

SA 

SA.CL.PIl.HOO   I I I 

JL 

JL 

SA 

PB 

SA 

SYL 
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in San Antonio Creek and El   Rancho Pond had lateral   plate counts  ranging from 

0-4 with an average of 0.39*     (See Table 2.2.16.) 

Only a few individuals of G.a. williamaoni were found  in El  Rancho 

Pond.    These were adults and were found  in the fall;   in the spring a number 

of attempts at collection  failed to produce further specimens.    The stickle- 

backs and rfiosquito fish found there were probably planted from San Antonio 

Creek as a mosquito control  measure. 

As the unarmoured threespine stickleback  is considered rare and endangered, 

care should be taken  to protect   its present habitat  in San Antonio Creek. 

A very  important consideration  is  that  individuals of the population of G.  a. 

ri' 'i'oaephulus of the Santa Ynez River not be  introduced  into the population of 

J.   i.  Mllimeani of San Antonio Creek.    Two other considerations warrant 

mention.    Personnel  of the  Flight  Surgeon's Office have been using the popula- 

tion of (7.  a.  jjilliamaoni as  test organisms to monitor sewage toxicity.    This 

use probably does not, at present, pose a threat to the existing population, 

but  precautions should be  taken to ensure that  in the future  the population 

is not seriously reduced by collection, and that populations of G. a. microoe- 

phulus and G.   a.  willianeoni are not mixed.    A third potential  problem is 

the undocumented  introduction of G.  a. williamaoni   into other waters such as 

El  Rancho P'-.nd. 

In this connection precautions also should be  instituted to prevent 

base personnel   from disturbing  this  rare and endangered fish.     Fishermen were 

observed collecting Gombuaia affinie from the Canyon Lakes  to be used as 

bait  for a fishing trip to off-base waters.    Similar use of the fish popula- 

tion of San Antonio Creek could cause unintentional  and undocumented 
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introduction of G.   a.  witliamsoni  to other systems.     This would  tend to confuse 

the distribution pattern of  this   indigenous  fish. 

Some thought  should also be given to the documented   introduction of G.   a. 

williamaoni to other streams and ponds.    Most of the streams on base would 

probably not support a population of  this fish,  as weedy areas are  required 

for breeding,  but  attempts could be made, especially   in Caflada del  Norte and 

Caflada deiJolloru where small  amounts of suitable habitat  appear to be present. 

Cartada  Honda Creek and Shuman Canyon Creek have   little   in   the way of weedy 

areas.     They will   probably not   support a breeding population,  though stocking 

might  still  be attempted.     The evidence from El   Rancho Pond   indicates that 

these  fish may not   reproduce   in a stagnant water situation.     Stocking of ponds 

with G.   a.  williamsoni would be on an experimental   basis.      If stocking of G. 

a.   williamaoni   is  to be considered,  some thought should be given  to stocking 

only  individuals having a zero plate count thus perhaps producing a strain 

having even fewer  lateral   plates,   similar to those which were found  in the 

Mohave  River in   1950   (ref.   5)-     The  recovery  team designated by  the California 

Oept.  of Fish and Game  should be consulted prior to any management activities. 

The remainder of the fresh water fish species have been  introduced to 

Vandenberg AFB.     The Sacramento perch   (ArahopHtes intevruptus)  was  introduced 

to Lower Canyon  Lake after   1965 when  the  lake was  formed.     There   is evidence 

that   this species,  a native of California,  did  reproduce   in Lower Canyon 

Lake   (ref.  6),   though  it  apparently has not done well   enough to contribute 

significantly to  the present  fish population of  this   lake.     No specimens 

were  taken  in net  hauls made   in  thii   lake during  this  study. 
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Black  Crappie   {Pomoxies nigromulatus)  was also   introduced   into Lower 

Canyon Lake but our study  failed  to turn  up any specimens.     Bluegill   sunfish 

(Lepomis maaroohirus)  was  a  third species   introduced  to  the Canyon Lakes and 

to Mod   III   Lake.     No evidence of a population of these  fish was  found  in  the 

Canyon Lakes,  but Mod   III   Lake has at   least  a small   population.    One dead 

adult was found   in Mod   III   and a number of young were captured   in a dip net 

sample   in September  \^7,*.     No bluegill  were captured   in any seine haul  of  the 

Canyon Lakes or of Mod   III.     One adult specimen was  captured   in a seine haul 

of  the Santa Ynez Lagoon   in March of  1975-     This may  have been a transient. 

During  the summer months   the  lagoon  is brackish and would not  be expected  to 

support a population of  these  fresh water fish.    Another  possibility   is  that 

this   individual   represents  a viable population of bluegill  which have adapted 

to  the fluctuating salinity of the  lagoon.     Further sampling would be needed 

to determine the status of  this   fish  in the Santa Ynez  Lagoon.     Red-eared 

sunfish   (Lepomis miarolophus)  were  introduced  into Punchbowl   Lake  in  1973 or 

197'»,  after the   lake was   treated with  rotenone to  remove a carp population. 

Four seine hauls of the   lake   in March  1975 produced   10   individuals.     The 

largest   individual  was 93 mm long and weighed about   18 grams.     Scale analysis 

revealed one annulus   Indicating  that  this  fish was  two years old.    Most of  the 

other  individuals were  30-70 mm  long and no annuli  were   found   indicating  that 

these  fish were at  the end of their first year.    These  fish often spawn  twice 

a ye^r,   in the spring and   in  the  fall,  so that  the  size  classes   represented  in 

our sample may be various  fall  and spring hatchings.      In general,  this   red-ear 

population appears to be  in good condition. 

Largemouth bass   {Miapopterue alaamoides)  have been   introduced  into the 

five  lakes of Vandenberg AFB    and viable populations  are  still   present   in 
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all  of them.    As this was the major warm water species and made up a major 

portion of the  recreational   fishery,   it was the most heavily studied. 

Specimens were obtained from all   Canyon Lakes and from Punchbowl   Lake.     No 

specimens were collected from Mod   ill   Lake,  though catch  records   indicated 

their presence.    The specimens  captured were  few  \28)  and only   represent a 

few age classes so that  the conclusions  reached below are very tentative. 

But  some  trends are  indicated which may warrent  further study.     Table   2.2.17 

is a  list of all  specimens of  largemouth bass captured, where  they were 

captureJ,   their  length,   their weight  and their condition factor.     The condi- 

tion  factc r was calculated as W/L^ x  10   , where W = weight   in grams and L = 

fork  length   in mm.    The  value   lO-1  forces  the value to be near one   (ref.   7) • 

When  the   length-weight   relationship   is given by W = aL-* then  a condition 

factor of  1.5  indicates  that an   individual   fish has  the expected weight  for 

its   length.     If the condition  factor   is   less than  1.5,  then   the  fish  ib 

lighter than would be expected,  while if it is greater than  1.5  then the fish 

is heavier. 

Regression analysis of log W on log L for all the largemouth bass  ;n our 

sample yields W = aL    °° which   is  sufficiently close to W =  aL^ to justify 

the use of  the above formula  for condition factor.    The average value of 

condition  factors  for  the four   lakes   from which  largemouth bass were captured 

(Table 2.2.1?)   fall   into two catagories,  high condition  factors   for Middle 

Canyon Lake and for Upper Canyon Lake and low condition factors for Lower 

Canyon Lake and Punchbowl  Lake.     Since only two specimens were  taken  from 

Punchbowl   Lake,   the validity of  the condition factor  is doubtful.     The condi- 

tion  factor for  the  fish of Lower Canyon Lake  indicates  that  these  fish are 
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TABLE 2.2.17.   List of Largemouth Bass  Captured March,   1975, VAFB 

Lake Length  (mm)    Weight   (gm)     Condition Factor 

Lower Canyon  Lake 

Middle Canyon Lake 

Upper Canyon Lake 
s 
: 

Punchbowl   Lake 

82 5 0.907 

81« 7 1.181 

92 lit 1.798 

100 10 1.000 

103 12 1.098 

108 17 1.350 

157 55 l.l»21 

188 100 1.505 

190 107 1.560 

200 121 1.512 

200 120 1.500 

208 133 1.1.78 

210 122 1.317 

72 10 2.679 

89 20 2.837 

165 60 1.336 

212 190 1.679 

66 6 1.995 

67 6 1.995 

185 111 1.753 

187 120 1.835 

220 190 1.781» 

22k 176 1.566 

103 12 1.098 

230 188 1.766 

Average Condition  Factors  for Largemouth  Bass 

Mean Condition  Factor (N) 

Lower Canyon  Lake                            1.356 13 
HIMU Canyon Lake                           2.11*0 k 
Upper Canyon Lake                             1.821 6 
Punchtowl   Lake                                    1.1*32 2 
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not as heavy  for a given  length as are the fish of Upper Canyon Lake or 

Middle Canyon Lake.     It can be seen  that  much of this  lack  in weight gain 

is  due  to the small  fish   (Table 2.2.17)-     Table 2.2.18 presents growth 

data obtained from analysis of the scales of the largemouth bass captured. 

Also Table 2.2.18 gives growth data based on scale analysis  taken from four 

other bodies of water  in California and elsewhere  (ref.  8).  These data show 

that with  respect  to growth in  length of bass, the lakes may be  ranked from 

best  to poorest as follows:    Punchbowl  Lake, Upper Canyon Lake, Middle Canyon 

Lake and Lower Canyon Lake.    The growth  rate of largemouth bass   in Lower 

Canyon  Lake seems definitely retarded.     Comparison of the growth  rate of the 

largemouth bass from these four lakes to other lakes of Cal ifornla indicates 

that, overall,  those of the base have  lower growth  rate.    The growth  rate  in 

Lower Canyon  Lake approaches that of cold water ponds of Montana and Ohio 

(see Table 2.2.18). 

Quantitative population studies of the  largemouth bass were not done 

but  results of the seining  indicate  that  Lower Canyon Lake and Upper Canyon 

Lake have a  larger population of fish than Middle Canyon Lake.     The return for 

approximately equal  effort from Lower and Middle Canyon Lakes was  13 and k 

individuals,   respectively.    On a fish per net haul  basis,  Lower Canyon  Lake 

produced 3-23,  Middle Canyon  1.0 and Upper Canyon 3.0. 

What are  the  reasons  for  the  low growth rates of these  lakes, especially 

Lower Canyon  Lake?    Punchbowl   Lake has only  recently been stocked with  fish, 

so  that  this   lake will  not  be  considered   in  the following discussion;  good 

growth  there may only  reflect   the sprout  of growth permitted by previously 

unexploited  food supply.     Observation of   the Canyon Lakes   indicates that Upper 
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Canyon  Lake  is  very different  from the other two.    This  lake  is  small,  and 

normally has a heavy weed cover  in  the form of  reeds  {Typha and Sairpus spp.), 

pond weed   {Potomegeton spp.)  and filamentous  algae.     In general   it can be 

considered marshy.    The other two  lakes are  similar to each other,  both have 

shallows   in  their northern portions which contain many dead trees and some 

aquatic macrophytes.    Their central   and eastern portions   (near the dams)  are 

essentially plant   free.    Our seining operations, with the exception of one 

channel   catfish,   captured only   largemouth bass   from the Canyon Lakes.     This 

indicates a general   lack of forage  fish  for  the bass populations.     Visible 

observations and qualitative dip netting along  the shore also  indicated a   lack 

of  forage  fish.     The mosquito fish   [ivihusia affinis)  are present in the  lakes, 

bul   these  fish   inhabit very shallow waters  along the shore and are generally 

Inaccessible  to  the bass,  at  least   to the   larger  individuals. 

Stomach analysis of two fish  from each of  the Canyon Lakes   indicates   that 

the diet of  the  fish of Upper Canyon  Lake   Is quite different  than those of 

Middle and Lower Canyon Lakes   {Table 2.2.19)-     The fish of Upper Canyon Lake 

were   feeding almost exclusively on  dragonfly  nymphs, which comprised 37% of 

total   bulk of  stomach contents.     The  fish of Middle and Lower Canyon Lakes 

were   feeding on much smaller organisms  such  as  small   crustaceans and diptera 

pupae.     Normally   largemouth bass switch   from a  small  crustacean or   insect  diet 

to a  fish diet  at  a size  range of 50-75 mm  in   length and  individuals of  150 mm 

or more generally have a diet  consisting mainly of fish  (ref.  8).     All  of  the 

above   information   indicates  that  the   largemouth bass of the Canyon  Lakes have 

a  poor food supply.    Upper Canyon Lake because of  its weedy nature has an 

abundant  source  of   insects  to act  as an alternate food source.   Crayfish were 

found   in  this   lake,  though the  population   is  probably very  low,  and these can 
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TABLE 2.2.19.   Stomach Analysis of Largemouth Bass 

Lower Canyon Lake Middle Canyon Lake 

Z Fish  185 & 210 mm)     (2  Fish I63 & 212 mm) 

Upper Canyon Lake 

(2   Fish   185 S 220 mm) 

% of  No. i of Bulk %  of No. 1 of Bu Ik %  of No. %  of Bulk 

C1adoce ra 88.2 77.8 81.9 67.0 0.0 0.0 

Diptera pupae 11.3 20.1 12.3 18.5 0.0 0.0 

Diptera larvae o.i» 1.6 1.8 2.^ 0.0 0.0 

Amph i pod 0.1 0.1 3.^ 9-7 22.0 0.3 
Ephemeroptera 0.0 0.0 0.0 0.0 5.5 0.07 

Odonata 0.0 0.0 0.8 2.3 61.0 97.0 

Leech 0.0 0.0 0.0 0.0 11.1 2.6 

Relative Volume of Prey Items 

Cladocera = 1 

Diptera pupae s 2 

Diptera larvae « 0.5» 3 or 4 depending on size 

Ephemeroptera ■ k 

Odonata « *♦ or 300 depending on size 

Leech = 75 
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contribute  to a  largemouth bass diet.     The presence of this  invertebrate 

food source,  and  food organisms which are carried  into the  lake by   its   input 

stream has apparently enabled the bass population of this  lake to maintain a 

respectable growth   rate despite  the   lack of  forage fish.    Aquatic   inverte- 

brates, especially   large ones such as   odonata nymphs,   leeches, crayfish,  are 

apparently   in very   low numbers   in Middle and Lower Canyon Lakes.     Thus   the 

bass must  rely on a diet of small   insects and crustaceans as  indicated  in 

Table 2.2.19.     Since   larger bass,  greater  than   150 mm,   feed extensively on 

this food source,   they will compete with the smaller bass,   less than 50 mm, 

which normally  rely on these organisms   for their main food source   (ref.   8). 

Thus competition  for food  in Middle and Lower Canyon  Lakes may be the  limiting 

factor   in the growth  rate of the fish.     The use of herbicides   in Middle and 

Lower Canyon  Lakes  may be the main  reason  for the poor food supply  In these 

lakes.     Complete   removal of aquatic plants produces two effects,   reduction   in 

primary productivity with a corresponding   reduction  in secondary productivity, 

in  this case   invertebrates and fish.     It  also  reduces or eliminates   refuges of 

smaller  fish and   invertebrates making  them subject  to more   intense predation. 

In an extreme case  this could  lead to virtual  extinction of some of  the prey 

species.     This may  be  the case  for Middle and  Lower Canyon Lakes,  particularly 

crayfish and  forage   fish. 

A possible solution to the poor growth  rate of bass  in these  lakes   lies 

in  the   introduction of  forage  fish.     A number of  possibilities exist: 

I)   restocking with bluegill or other sunfish,  2)   stocking with threadfin shad, 

a  fish  commonly  used as a  forage  fish   for   largemouth bass,   3)   stocking with 

fathead minnows  from the Santa Ynez River,  and k)  any combination of  the above. 
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Other possibilities exist and which one would provide the best answer can 

only be answered after a more thorough examination of the systems   involved and 

Ultimately   in a  field trial.     In any case,  stocking with a  forage  fish must 

be done after a better policy of weed control   is adopted.     It  is obvious  from 

nutrient analysis of the  lakes and of the extensive weed growth   in Upper 

Canyon Lake and Punchbowl  Lake that  some  sort  of weed control   program is 

necessary.     The exact form of  this program depends on a number of  factors 

such as available  technology,  equipment,   personnel  and finances.     But  the 

main emphasis  should be on a program which  leaves some weed beds. 

Channel   catfish  {latalurua punatatus)  have also been  introduced to all 

of the  lakes of Vandenberg AFB.    Two  individuals were captured   in our seine 

hauls of the   lakes.    One  in Punchbowl   Lake and a second from Lower Canyon 

Lake.     These  fish had lengths of 3^0 mm and 273 mm,  respectively.     Channel 

catfish are periodically stocked  into the  lakes.    These  fish,   unlike  the 

largemouth  bass,   probably do not have a  self-sustaining population.     Repro- 

ductive success of channel  catfish   in stocked   lakes  is often poor  (ref.  8). 

Thus  a successful   channel  catfish  fishery often  requires  periodic  stocking. 

Channel  catfish  fingerlings are apparently very susceptible to predation, 

especially by   largemouth bass,   thus successful   stocking  requires   larger  fish, 

about 250 mm  (ref.  8).    Because of the apparent  food shortage  in  the Canyon 

Lakes,  channel   catfish,  because of competition with largemouth bass  for  the 

existing food sources, may have  lower growth   rates than  in Punchbowl  or Mod 

III   Lakes. 

Rainbow trout  {Salmo gairdnerii)  are stocked each winter  into Mod  III 

Lake.    These  fish apparently produce the most  popular freshwater fishery on 
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the base.    A sort of creel  census  is  taken of  this  fishery.    This consists 

of a  log book at  the entrance to the  lake  in which the fishermen voluntarily 

note the number of hours  fished and the  number of  fish caught.     These  data 

are used to determine  the success of  the   fishery.     Table 2.2.20 presents some 

of  these data. 

This stocking program probably has  some effect  on the other fish of the 

lake.     Two possible effects are:     I)   increased crowding and competition  for 

food especially among  the trout,  bluegill   and  first  year largemouth bass, 

and 2)  acting as a  food source for the  larger bass.     The trout are normally 

added to the   lake   in  five portions a number of weeks  apart thus crowding and 

food competition are probably kept to a minimum.    Thus the main effect to 

the other fishery   is probably in providing food for  the  large bass.     It   is 

reported by personnel  of the base that Mod   III   Lake produces the  largest 

bass,  up to 8 pounds,  of any of the   lakes. 

Though at present  the stocking of  rainbow trout   is  restricted to Mod 

III   Lake,   there   is no  reason to believe  that  stocking of this fish  in  the 

other  lakes would be   less successful, especially   in  Middle and Lower Canyon 

Lakes.    Canada Honda Creek has the potential  of supporting a breeding 

population of   rainbow trout but  because of   its  small   size and poor accessi- 

bility  it could not  be expected to support a  sizable  fishery. 

In  the  past  the  Santa Ynez River supported a  substantial   steelhead 

trout   run.     The  use of  the  river by  these ocean-going fish apparently ceased 

with  the construction of Cachuma Dam  in   the mid-1950's.    There   is some hope 

that with  some modifications and proper management   that these  fish could 

once again   use   the  Santa Ynez River  for  spawning. 
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TABLE 2.2.20.    Stocking and Catch  Data of Rainbow 
Trout   in Mod   I I I   Lake. 

Year 1971-72 1972-73 1973-7'» 

Number planted 7.075 7.^35 8.880 

Pounds planted 2.150 1.750 1,670 

Number/pound 3.3 3-8-5.1 5.0-6.0 

Number caught 5.799 6.598 -- 

Percent   return 82 88 — 

Angler hours 6.162 5.208 -- 

Catch/angler hour O.Sk 1.24 -- 
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The marine fishes captured and  identified during our study all  occurred 

in the Santa Ynez  River and/or the Santa Ynez Lagoon.     The list of these 

fishes as presented   in Table 2.2.15   is  probably  very   incomplete as only a   limited 

sample was  taken  from the   lagoon.    Euayalogobius newberryi ,    the tidewater 

goby, was  taken with dip nets at  Station 2   in  the  Santa Ynez River  (located 

under the   13th  Street bridge)  and also   in seine hauls of the  lagoon.     Two 

seine hauls of the   lagoon  taken  in March  1975 at   low tide produced numerous 

individuals of  starry flounder {Platyiahtyys stellatus)  and staghorn sculpins 

{üeptoaottUB arrnatus).    As many as 30 of each species were taken  in a single 

haul.     The   lagoon  apparently acts as a nursery ground  for the starry flounder. 

This  fish has   its  soutnern  distributional   limit  near Santa Barbara.     Since 

the Santa Ynez  Lagoon   is   the first major  lagoon north of Santa Barbara, 

this  lagoon may be  the most  southern of  the nursery grounds of this  fish. 

Other fishes are often associated with Platiahthys stellatus and Leptooottus 

am-itus   (ref.  9).     Those which are known  to occur   in the Vandenberg area  include 

UheHnopu affinis   (top STielt),  Cymatogaster aggregata (shiner perch)  and 

Sungnathus griseolineatus  (bay   pipe fish)   (ref.   10). 

The major mammal   associated with the aquatic  systems of Vandenberg 

AFB  is  the beaver  (Castor aanadi'nsis).     This  animal  has been  introduced by 

the California Department  of  Fish and Game.     It  has  become well  established 

in  the San Antonio Creek drainage and   is  also present   in  the Santa Ynez River. 

An attempt   to establish beaver in Canada   Honda Creek has  apparently failed. 

No sign of beaver were observed in this  stream. 

Beaver are  common   in  the San Antonio Creek drainage.     Three active 

da.is were   located on  the  stream between   13th  Street  and just north of 

highway S-20. 
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Others may be  present   in  the area of Barker  Slough and  the riparian areas 

west of Mod  III   Lake.     Three beaver dams were  found on  small   tributaries 

to the  San Antonio  Creek.     Two of  these  create what we  have called "Triangle 

Pond".     This  pond   is   located  in a northern  drainage  to San Antonio Creek. 

"Lompoc-Casmal ia     Pond",   a  southern  drainage of  San Antonio Creek,  was 

formed by  the   thi rd  dam.     Both of  these  ponds have more  than an acre of surface 

area   (see Table 2.1.1). 

Beaver ponds  often  create suitable habitat   for other aquatic vertebrates 

and  invertebrates.     "Lompoc-Casmal ia Pond" appears  to be  the oldest  of these 

two and has an extensive aquatic animal   population.     These animals   include 

fish   (mosquito  fish and   largemouth bass),   numerous   frogs, western pond 

turtles and many aquatic   insects and other   invertebrates. 

Although  no quantitative data were gathered during our study as  to  the 

size of  the beaver population,  some estimates can be made based on the 

natural   history of   these animals.     Shelion   (ref.   11)   states  that  colony  size 

of the beaver of   Isle Royale varied between about 6-10   individuals.     He 

also noted that a  beaver colony would often  use  two ponds and that  different 

colonies were generally well  separated.     On  this  basis,   the two ponds at 

Triangle Pond can  be assumed to be used by  a single  colony.    Two of  the  dams 

found on  the  San  Antonio Creek were  in close proximity  to each other,  so  that 

they probably   represent only a single colony.     Thus at   least  five colonies 

are known to be present on  the base,   two on  San Antonio Creek, one each   in 

Triangle Pond,  "Lompoc-Casmalia Pond" and   the Santa Ynez River.     Assuming an 

average of eight   individuals/colony,   this would yield 8 x 5 or '♦O  individuals. 

This   is probably  an underestimate as more   than  5 colonies are believed  to be 

present on the base.     A  rough estimate  then,  based on present data would 
I 
t 

indicate a beaver  population of from about  kO  to  100   individuals occurs  on 
I 

{ Vandenberg AFB. 
i i 
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VEGETATION ANALYSES 

3.1.    Methods 

3.1.1. Introduction.     Vegetation  is best characterized by two fundamental 

features:     1)  species composition, and 2)  physiognomy.     The  first   is   important 

because species are  the  fundamental  and  relatively  unchanging units of ecology. 

If  the species  present   in an area are known,   an ecologist   familiar with the 

region  is able  to surmise a great deal  about   the  ecological   relationships 

existing within  the area.     Physiognomy, which we   take here  very broadly to 

include  information on   the size,  number,   and distribution of species   is signi- 

ficant because   it   reflects   the  favorableness of   the  environment,   the   relative 

importance of   life-forms,   and many other  features   important  to a complete 

understanding of  the plant and animal  ecology. 

Both of these   fundamental   aspects have   received attention   in the design 

of our vegetational   analysis. 

3.1.2. Key  to Vegetation Types.    The first   step   in the vegetational 

analysis was  the preparation of a vegetational   key  to plant  communities found 

on   the base.     This  key went  through two major  revisions.     The final  version   is 

presented  in Table   3.1.1.     The categories   in  the  key   are the significant 

vegetational   types which exist on  the base.     All   of   the vegetation and verte- 

brate community analysis   is  summarized  in accordance with these vegetation 

types.    These units were selected and named  to agree  as much as possible with 

existing California vegetation classification systems.     However,  since no 

single scheme  seemed to provide  the degree of specificity   required for this 

study,  the agreement   is only approximate.    A table showing  the equivalents 
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TABLE 3.1.1.     Key  to Vegetation Types 

The following definitions will   be used: 

Tree  - a woody  perennial   commonly exceeding  4 m   in height  or  10  cm dbh or 
both when mature on  the site  being evaluated.      In young stands  this 
definition may   involve some guesswork. 

Shrub - a woody perennial   less  than Am  tall,  and  less  than  10 cm dbh. 

Grass  - plants belonging   to the family  Gratnineae,  and  therefore excluding 
sedges and   rushes. 

Percent cover  -  the percent of the surface of  the ground covered by the 
vertical   projections of  the plant  crowns. 

Evergreen  sclerophyllous   -   refers to plants with  thick   leathery evergreen 
leaves. 

A.       Communities   dominated by species which have not  been planted by man. 
The species  may or may not be native  to the   region. 

B.       Tree cover greater than S0% 

C.       Tree cover   less  than S0% evergreen 

D.       Trees  conifers 

1. Bishop  Pine  Forest 

DD.     Trees  broadleaf 

E.       Tree cover more  than  50% Tanbark Oak   {Lithoaarpus) 

3.     Tanbark Oak Forest 

EE.     Tree cover less  than  S0% Tanbark Oak,   remainder 
oaks   {Queptjue  spp.) 

A.     Foothill  Woodland-Dense Phase 

CC.     Tree cover   less  than $0% evergreen   (i.e.   greater than  S0% 
deciduous),   located adjacent  to streams, willows and cottonwoods, 
present and  usually dominant 

7.     Riparian Woodland 

BB.     Tree cover   less   than 50% 

C.       Trees  present   (i.e.  cover of trees  greater  than S%) 

D.       Tree    cover greater than S0% Bishop Pine,  understory   large 
or smal1   shrubs 

2. Bishop Pine Forest-Sparse Phase 

DD.     Tree cover greater  than $0% broadleaf 

E.       Tree cover greater than  50% evergreen 

5.     Foothi 11  Woodland 

EE.     Tree  cover greater  than  50% deciduous,  usually  along 
streams,  some   in wet   places   in dunes 

7.     Riparian Woodland-Sparse  Phase 
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TABLE 3.1.1.  cont. 

CC. Trees absent or tree cover less than S% 

D.  At least S0%  of plant cover woody perennial shrubs with 
less than \0% of  the cover of Meaembryanthemm   (lea Plant), 
Ambrosia ohamissonis, Abvonia  spp. Convolvulus;  soil not 
subject to tidal innundation at any time 

E.  Plant cover greater than 75% 

F.  At least 50% of the plant cover evergreen 
sclerophyllous shrubs (e.g. Adenostoma, Rhus, 
Avctostaphylos,  Ceanothua,   etc.) 

G.  Vaociniwn ovatum,   ^aulthevia  less than 
25% of plant cover 

8.  Chaparral 

GG.     Vaaainlm ovatum,  GaultUiria greater than 
25% of plant cover 

15-     Huckleberry Scrub 

FF.     Less   than 50% of the plant   cover evergreen 
sclerophyllous shrubs   (that   is,  cover predominantly 
of species such as Haplopappus eriooides, Salvia 
leuoophylla, Enaelia aalifomiaa, Artemisia 
aalifotmiaa, Eriogonum parvifolia,  Baaaharis 
pilularis) 

G.       In well-drained soils of uplands,  slopes, 
and sand dunes.     Soil   near  the surface 
rarely or never saturated or flooded.    Water 
table well   below  the  surface  for most of the 
year.     Mostly  low vegecdtion  less  than  1.5 
meters high. 

H.       Growing on  sand dunes 

13-     Coastal   Sage Scrub-Dune Phase 

HH.     Growing on other  substrates 

I. Plant  cover more  than  50% Salvia 
leuoophylla 

12.     Coastal   Sage Scrub-Sa^zna 
leuoophylla Phase 

II. Plant cover   less   than  50% Salvia 
Icuaoph-tl la 

10.     Coastal   Sage Scrub 

GG.     In  poorly  drained  soils mostly  along streams 
or springs, occasionally small   pockets on 
hillsides at points where   fresh  ground water 
is  near  the  surface,   small   willows   (.'ulix 
spp.)   present 

\k.     Wet   Sol 1   Scrub 
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TABLE  3.1.1.     cont. 

EE.     Plant  cover   less  than  7S% 

F.       Substrate beach or dune  sand, or partially 
consolidated sandstones  along  the coast 

G.       Plants very   low,   less  than 0.5 m high,  mostly 
really sub-shrubs or some  vines.     Sand 
subject  to wind movement,  cover of plants 
less  than  50%,  many  species  succulent 

17.     Coastal   Strand 

GG.     Plants  taller,  greater   than  0.5  m high,   plnnt 
cover usually greater  than  50^  few vine-like 
plants,   few species  with   truly  succulent 
leaves,  sand  relatively  stable.     Along  the 
coast,   largely on  partially consolidated 
material. 

13-     Coastal   Sage  Scrub-Stabilized 
Dune Phase 

FF.     Other  substrates 

G.       Cliffs and  bluffs   in  the   immediate vicinilv 
of  the coast.     Subject   to salt-^pray,   plants 
mostly  less  than  0.5 m high,  some  succulent- 
leaved. 

16.     Coastal   Bluff  Vegetation 

GG.     Areas not  on sea-facing  bluffs  above the 
coast, or not on  bluffs  and cliffs under- 
going rapid erosion,  salt-spray   less 
intense or minimal,  many plants   (when mature) 
greater than 0.5 m high 

H.       Shrub cover greater  than 50% evergreen 
sclerophyllous 

9.     Chaparral-Sparse Phase 

HH.    Shrub cover   less  than 50% evergreen 
sclerophyllous 

I. Salvia  teucophylla greater than 
50% of shrub cover 

12.     Coastal   Sage Scrub-SgZin : 
leuaophylla Phase 

II. Salvia leuoophylla less than 501 
of shrub  cover 

10.     Coastal   Sage Scrub-Normal   Phase 
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TABLE  3.1.1     cont. 

DD.     Less than SO% of the  plant cover woody  perennial   shrubs,  or 
if more  than  $0% shrubs,  then  salt-marsh  subject   to tidal 
innundat ion 

E.      Areas   frequently  flooded by  tides,   substrate  poorly 
drained and saline, dominated by Valiaomia  spp., 
Jawnia,   Fvankenia,  etc. 

18.     Coastal   Salt Harsh 

EE.    Areas   rarely or  never flooded by  tides,  substrate not 
markedly saline,  Saliaorr.ia spp.  absent 

F.       Poorly drained areas with standing water present 
for at   least a few days a year,   vegetation generally 
actively growing during  the summer months,  soil 
saturated within  th(;  rooting  depth of  plants for 
most of  the  year 

G.       Plant   cover greater than   75% perennial  grass 

20. Grassland-Perennial 

GG.     Plant   cover  less  than 75%  perennial   grass 

19-     Freshwater Marsh 

FF.     Well-drained areas,   not   in any  sense marshy areas 

G. Substrate beach send subject to movement by 
wind. Immediate vicinity o+ the ocean. Low 
vegetation mostly  less  than 0.5 m high. 

17-     Coastal   Strand 

GG. Substrate not beach sand subject to movement 
by wind. Few or no succulent plants present 
except   for some  cacti. 

H.       Cover of woody  shrubs  greater  than  10%, 
remaining  co^er predominantly  annual 
grasses   and  herbs. 

1 I.     Coastal   Sage Scrub-Sparse  Phase 

HH.     Cover of  woody   shrubs   less   than   KU 

I.       Plant  cover inore   than  50% grasses 

J.       urass  cover more than 50^ 
annuals 

21. Grassland-Annual 

JJ.     Grass  cover   less   than  50^ 
annuals 

20.     Grassland-Perennial 
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TABLE  3.1.1.     cont. 

II.     Plant  cover  less  than   S0% grasses 

J.      Non-grass cover greater  than 
50^ native species 

22.     Miscellaneous  Native Herb 
Communi ties 

JJ.    Non-grass cover   less than 50^ 
native  species 

23-     Ruderal   Vegetation 

AA.     Communities  dominated by  species  planted  by man.     The  planted  species 
usually,  but not  necessarily,   non-native. 

B.       Tree  cover greater  than  50^ 

2^.     Planted Trees   (indicate 
major  species) 

BB.     Tree  cover less  than 50% 

C.       Occurring on   land currently under cultivation 

25. Agriculture  Plantings 

CC.  Land not currently cultivated, though possibly maintained in 
other ways, such as by mowing or spraying 

26. Non-agricultural   Plantings 
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of our vegetational units with those of two of the better known classifications 

is provided in Table 3-I-2 to facilitate locating literature relevant to 

particular types and aid in communication about them. 

The key has at least two functions.  First, It provides a summary of 

the criteria used to designate community types, and second, it allows field 

personnel to classify the vegetation on particular sites. 

The emphasis in the key is on physiognomic differences, especially cover 

and height.  This allows types to be largely, though not entirely, specified 

without knowing the species present.  This is an advantjge to untrained 

observers and in the interpretation of aerial photographs, since species 

usually are difficult to identify on air photos while cover and height can 

be determined relatively easily. 

3.1.3-  Determination of Plant Species on the Base.  The first phase of 

field work involved determination of the species present on the base.  This 

was done by collecting specimens of as many plants as possible and determining 

I'ujir scientific names through the u^e of published manuals, herbaria, and 

the aJ/ice of botanists experienced in the region.  The goal of this portion 

of the analysis was to produce as complete a list of species present on the 

b.ise as possible.  This list is ificomplete, but probably includes at least 

60 of  all Vu^cular plant species found in natural areas or the base, and 

perhaps 9^ o' the common forms. 

j.'.'i.  Quaniilative Sampling of the VejctJtion.  Quantitative samples 

were taken for three mupeses:  1) . j deteimine the abundance, importance, and 

species divei >■: y of species un t>- L.3ve, ?) to characterize the vegetation 

ai the pernanent sampling stn'Ju   JO chtU voqetat ion-animal relations could 
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TABLE 3.1•2.  Communilies Recognized with their Nearest Equivalent in Schemes 
of Munz and Keck (ref. 12) and Cheathem (ref. 13). 

This Key 

I.    Forest, Woodland, Savanna 

1.     Bishop  Pine Forest 

Bishop Pine Forest- 
Sparse  Phase 
Tanbark-Oak Forest 

Foothill   Woodland-Dense 
Phase 
Foothi11  Woodland 

Riaprian Woodland-Sparse 
Phase 

7.     Riparian Woodland 

II.     Scrub and Chaparral 

8.     Chaparral 

Munz and  Keck 

Closed  Cone Pine Forest 

Closed Cone Pine Forest 

Mixed  Evergreen  Forest? 

Foothi11   Woodland 

Foothi11   Woodland 

None—considered a 
component of other units 
None—considered a 
component of other units 

Cheatham 

Coastal Pine/ 
Cypress Woodlan'l 
Coastal Pine/ 
Cypress Woodland 
Mixed Evergreen 
Forest 
Coast Li ve Oak 
Forest? 
Southern Oak 
Woodland 
Lowland  Riparian 
Forest? 
Lowland Riparian 
Forest? 

9.  Chaparral-Sparse Phase 

10. Coastal Sage Scrub 

11. Coastal Sage Scrub-Sparse 
Phase 

12. Coastal Sage Scruh-Falvia 
leuaophylla  phase 

13-  Coastal Sage Scrub-Dune 
Phase 

]k.     Wet Soil Scrub 
15. Huckleberry Scrub 

III.  Coastal Types 

16. Coastal Bluff Vegetation 

17«  Coastal Strand 

18. Coastal Salt Marsh 

IV.  Grasslands, Marshes, Ruderal 

19. Freshwater Marsh 
20. Grassland-Perennial 

21 

Chaparral possibly also some Mixed Chaparral 
Coastal Sage Scrub 
Chaparral possibly also some Mixed Chaparral 
Coastal Sage Scrub 

Grassland-Annual 

Coastal Sage Scrub or 
Northern Coastal Scrub 
Coastal Sage Scrub or 
Northern Coastal Scrub 
Coastal Sage Scrub 

Coastal Sage Scrub 

None 
None 

None or Coastal   Sage  Scrub 

Coastal   Strand 

Coastal   Salt  Marsh 

Freshwater Marsh 
Valley Grassland,  if wet 
Freshwater Marsh 

Valley Grassland 

Northern  Cal i fern i .i 
Coastal   Scrub 
Northern  Cal i forni i 
Coastal   Scrub 
Coastal   Sage 

Coastal   Sage 

None 
None 

Northern and Central 
California Bluff Tops 
Coastal Dunes- 
Southern California 
Coastal Salt Marsh 

Freshwater Marsh 
Valley Grassland- 
Remnants of California 
Native Grasses 
Val ley Grassland- 
Introduced Grasses 
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TABLE  3.1.2.     cont. 

IV.     Grasslands.  Marshes,   Ruderal     cont. 

?2.     Miscellaneous  Native Herb      None None 
Coinmun i t ies 

2 3.     Ruderal   Vegetation None None 

V.     Cultivated Vegetation 

2^.     Planted Trees Neither of the schemes 
25.     Agricultural   Plantings considers  non-spontaneous 
^6.     Non-agricultural  Plantings vegetation. 
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be explored,  and  3)   to "ground-truth" the vegetation map and aerial  photo 

analysis.     Two different types of quantitative  samples were  taken,  "presence 

and estimated cover plots",  and "presence and measured cover samples".     The 

former were done  throughout  the base,   the  latter only at  the permanent 

sampling stations. 

3.1.4.1.     Presence and estimated cover plots.     The  firs,.  48 

presence-cover plots of  this  type were placed  haphazardly   in  the   initial   field 

work  in conjunction with plant and animal  collecting activities,   installation 

of pitfall   traps and other preliminary aspects of  the field work.     The 

second group of  55 plots were placed  randomly  by selecting   random air photos 

and a  random point on  the air photo and walking  to that point.     These were 

collected  to provide a  random sample of plots   for ground  truth  determinations. 

Both sets were  ultimately used for both ground truth and community charac- 

teristics. 

The methods  used are detailed   in Table  3-'-3.  which   reproduces  the  field 

instructions given to field crews.     The   results of  this sampling are  summarized 

by vegetation   type  in  Section 3.1. 

3.1.'♦•2.     Presence and measured  cover  samples.     This  sampling 

combined  the  presence plots  described   in   the  previous section with  line 

transect  sampling.     The purpose was  to characterize  the vegetation at   the 

permanent  sampling stations,  and  therefore   this method of   sampling was  done 

only on  the  34 permanent sampling  stations.      (For  locations see Appendix A.) 

The methods  used are explained  in Table  3-I-4, which  reproduces  the   instruc- 

tions   issued  to  the  field crews. 
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TABLE 3.I-3-     Instructions for Presence and Estimated Cover Plots 

1. Plot  sizes  -  Plot design is  two concentric circular plots.    The  larger  for 

trees  and shrubs,   is 3.99 m radius,  the  smaller for herbs,   1.26 m.     An herb 

is a plant without perennial  woody tissue. 

2. Locating plots  - This will   be done   in various ways, but   In all  cases,   the 

final   sampling point  should be chosen by a   random unbiased method   (e.g. 

random paces   forward and to  right and  left). 

3-     Data  to be collected 

a) Record on  every  data sheet: 

Your name(s) 

The date 

Location  - a descriptive name  to aid  location 

Data sheet number - a sequential   number 

Coordinates  - according  to Vandenberg AFB system 

Elevation   -   in   feet 

b) If possible al^o  record: 

Slope  -  express   in deqrees.     This  should  be  the slope on  the  steepest 

line   through   the center  of  the  plot,   determined  between  the  edge  of 

the   large  plot and   tne  center. 

Exposure   -  express   in  degrees   iron north.     This  is  the  downslope  azimuth 

of   the   line  along  which   slope   is  measured.     Thus,  you  record  the 

exposure of   slope   facing  riui'  north  a^  U" ,   due east  30   ,  due  south 

180   ,   etc. 

c) Spcc'Ob   -i^tJ  -   Dati  on i      Jv   ulants  and herbs   is  recorded seperately,   on 

the  apptwpriiile  pl.ic^-s  ■■.     tin-       ,.,.   ,(eet.     Except   that  the woody data   is 
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TABLE   3.1.3-     cont. 

Ic)     cont. 

taken  from the   larger plot  and herb  data  from the smaller,   procedures 

are  the  same.     Record: 

1) Species  present  -  a  species   is   present   if  any   living portion  of 

that  species   lies within  the   imaqinary  cylinder  formed  by  the   vertical 

projection of  the circular plot.     To   record  presence write out   the 

latin name of  the species.     If   the plant   is  unknown  to you,   assign 

a  code   (e.g.   Unknown  #1)   and  collect   enough of  the  plant   to   identify. 

2) Species  cover  -  this   is  done  by  visual   estimate,   placing  the   specie^ 

in   the  cover classes   indicated  on   the   data  sheet.     The  estimate   1 ■,. 

for  the  vertical   projection of   the  collective crown of   the  specie;. 

being evaluated and   ignores overlap.     Thus  a single species  may  not 

have more   than  100^ cover.     However,   two or more species may  have 

overlap,   and  this   is  considered,   so   that  greater   than   lOOif  cover   i 

possible  when  the cover of  the  separate  species  sum  to more   than   100'. 

3) Record  the  above data separately  for   trees and shrubs. 

M     Estimated  total   plant cover -   record here  the percent of  the  plot 

covered by  the vertical   projection of  plant  crowns — ignoring 

overlap--i .e.   100? will   be  the maximum possible. 

5) Estimated  total   tree cover -  as  above,   but   trees only.     A tree   is 

a woody  plant more  than k m high or more than  10 cm  in diameter  at 

breast  height. 

6) Estimated  total  shrub cover  -  as  above, but  for shrubs only. 
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TABLE  3.1.3-     com 
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TABLE 3.1.*».     Instructions  for Presence and Measured Cover  Sampling  for Permanent 
Quadrats. 

1. Overall  objective -  to obtain a quantitative description of the vegetation 

at  the trap sites.     Data will  consist of: 

a) 9 presence-absence estimated cover plots  for  trees,   shrubs,  and herbs 

each of 50 square meter area (i.e., 3.99 m radius). 

b) 2  twenty meter   line  transects  for plant  cover along  lines  selected as 

explained below. 

2. Presence-absence plots  -  see "Instructions  for Presence-Cover Sampling". 

Place one such plot  at each trap centered on  the  trap.     Follow the general 

instructions  but omit measures of slope and exposure.     Be absolutely sure 

to mark the  trap number clearly and conspicuously on  the data sheet 

3. Line transect  sampling methods: 

a)     Location of  transects  - two transects will   be  selected to be taken 

along  two different   lines from among the  12 possible inside  lines 

connecting  the 9  traps.    Starting  the numbering  from the non-diagonal 

line pointing most nearly true north,   these may be  represented as  follows 

diagonal 
1ines are 
3^.5 m -^ 

0   - 

circles   represent pitfall   traps 

^SO feet » 24.'« m 

Two  lines are   randomly selected using a  random numbers table.     The  same 

line   is not  sampled  twice,  and two  lines   in  the  same quadrant which 

intersect may not  be both sampled,   (i.e.   not  both 2 and 3,  5 and 6,  etc.) 
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TABLE l.\.k.     cont. 

Non-intersecting  lines which meet with an angle  less than or equal  to 

ninety degrees nay not both be sampled,   (e.g.   not both 1  and 2, or 1 

and '♦,  or  1   and 3,  or  1  and 12, or 1  and  10,  etc.).     Reject any line 

which  falls along an obviously badly disturbed path—that   is,  avoid 

falling along  trampled areas. 

The transect   lines  fall along  imaginary straight  lines connecting  the 

centers of  the two traps-    The transects will   begin exactly two meters 

from the center of  the  trap and  run out 20 meters.     For the eight  lines 

radiating from the center trap,  the transect  should begin 2 m from the 

center trap and  run out 20 m.     For the four other  lines,  begin two 

meters  from the  trap with the  lowest number,  as shown on C.  Mahrdt's 

map of the plot   (Appendix A).     In all  cases,  but certainly for exceptions, 

also state on  the data sheet where the transect begins.    This   is to 

facilitate  relocation.    Adjust   this scheme as necessary  for other trap 

configurat ions, 

b)     Data and data  recording -  refer  to the  following  data sheet.     Fill   in al 1 

relevant   information.     When   in doubt,  write   it down.    Data are to be 

recorded   in   five meter blocks.     For all   species,  write down a species 

lame  and  then  the lengths of   line,   in centimeters  to the nearest centimeter, 

which  lie above or below a vertical   projection of  the foliage of the 

plant.     Th i .   length of  1 I le  ..ay   include  some  empty  space  so  long as 

iris   is   representative and normal  of a  typical   crown of the species. 

For  a  single   ^ccies,   the  length of a  given   intercept may   include  any 

numoer of  contiquou»  or overlapping  individuals.     Lengths of   line which 

iic  above  bate   qrour,ü o'e   recorded sirparalely  so  that  total   plant 

.ovet   may  bv CJI^ulated. 
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TABLE  3.I.A.     cont. 

If  two species overlap or  lie   in different  strata   (e.g.   shrubs  under 

trees)   they are   recorded separately.    This  means where there are  two 

or more species   there may be more  than  100^ cover.     If  there   is only 

one  species   recorded,   cover cannot  exceed   100%  no matter how many 

individuals   are  present. 

The smallest   recordable   intercept   is  one  centimeter.     All   shrubs  dnd 

trees must   be   identified to species   (not  necessarily   in  the  field).     Hert'i 

should be  treated  the  same as woody plants   if  this  can be done without 

undue effort.      In  cases where  there   is  a wide  variety of  non-fiowerinq 

herbaceous  material,  adopt  the next most   reasonable  breakdown—eg. 

grasses and  forbs. 

In  the   lab,   verify  the  identification and spelling of all   species. 

If   there are   insoluble  problems clearly explain at  "Comments",  or 

on  the back of  the data  form, 

c)     Recording  the  transect   location  - on a copy of  the plot map  to be 

provided,   record  the   location of  the transects  by   labelled  lines. 

Include appropriate comments.     These maps will   be  filed with  the 

data  sheets. 
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TABLE 3.M. cont. 

VAFB Vegetation Survey 

Location:  

Plot No.: Data Collected by; 

Description of Transect Location: 

Data sheet of 

Date; 

Comments; 

Total Lengih of Transect 

j 

Spec its                                              | 0-5m 5-10m lO-lSm 15-20m Totals 

i 
1 

| 

1 

1 
1 
1 

  
! 

1 

( 

f— 
1 

j 

1 

1 

1 

i i 
i 

74 



3.1.^.     Location  and   Identification of  Significant   Plant  Taxa.     The 

intent of  this  portion of   the analysis was  to   locate  and   identify  significant 

plant       xa.    Of particular   interest were  those  taxa   recognized  by  the California 

Native  Plant Society as  "rare, endangered or both"   (ref.   14).     These are 

taxa which because of   their   limited  range or exacting  habitat   requirements 

are   vulnerable  to extinction    and   therefore worthy of  special   protection. 

Since  a  list of  these  species   is  available  from the   Native  Plant  Society, 

the  procedure was  simply one of  determining whether or not  these particular 

species were  present  on   the  base.     This was  done by   systematically  searching 

the  areas most   likely  to contain   the expected  species.     The  locations of the 

significant taxa discovered on  the base were noted,  and  specimens were collected 

for  verification.     The   results of   this portion of the  study are discussed  in 

detail   in  Volume   I,   Section  5-3. 

3.1.6.     Vegetation Mapping.     Vegetation mapping using  remote sensing 

techniques has  been accomplished   in two ways.     Overlays  of the December   I966 

"C"  series  Base  Master  Plan were  produced,  and these maps  have  been coded  in 

a manner consistant with  the data  storage and  retrieval   system,  effectively 

the  basis   ''or computer base maps. 

Prior to beginning  vegetation mapping,  the  remote  sensing  analyst  spent 

more   than  a month observing  and  becoming  familiar with   the  vegetation.     Several 

return   trips were  made  to  check  problem areas. 

The overlays  were  made  by  placing a  semi-transparent   sheet  of  velum 

over  the base map  to ascertain  the   landmarks,   roads,   and  man-made  structures 

marked on  the base maps.     Using   the aerial   photographs  as  a guide,   the out- 

lines  of the vegetation  types were  then drawn   in. 
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Considerable effort was  made   in each case to produce   lines   representing 

the  same shapes and areas of  vegetation  observed  in  the photographs,   at 

the  scale of  the base maps.     Vegetation   types, man-made structures  and dis- 

turbed areas which would be  smaller than   1/10 inch   in diameter or width when 

reduced to   Lhe map scale, have  in  most   cases been   ignored due  to the diffi- 

culty of drawing such small   figures.     In  general,   tnese areas  are without 

significance when compared to the overall   vegetational  area.     Examples of 

vegetation   types which often appear  in   this manner are coastal   bluff,  wet 

soil   scrub,   and huckle'^rry   scrub. 

Several   of  the v. c -   ...on  types are  also capable of gradually   Inter- 

grading with other adjacent   types.     in   these cases,  a determination of the 

median of   the transition  is  attempted and drawn as  the dividing   line.     This 

problem  is  especially acute   in areas where grazing   is  taking place and there 

is   a gradual   replacement of   shrubs by grassland.     One of  the criteria  for 

t\<e  vegetation categorle1   mapped was the  ability to delimit   reasonably the 

boundaries  of  the  different   categories,   so  in  no mapped  unit   is   the  problem 

LTimcinageabl e. 

With   the  completion of  each   sheet,   while  still   referring   to  the  photo- 

graphs,   the   vegetoPon  units  were   coded  onto data  forms  and   later  transferred 

to  data Ccird1-  for  use   in  the   retrieval   system.     The     coding process was 

..iccompl i sheu  by  placing  a grid over  the  overlays  and  determining  the  dominant 

.• ^et.ition   t , pe    or each  square  ond u^ i ng  that  code   for   the  type of   the 

." . i. i re  squa r••. 

Init'allv jll   vegetation umts ./ere  coded to a   resolution of 2.55 acres 

1333   toot    ]rid ceils)   wi'h   the i ajor  vegetation  units eventually  to  be 
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reduced  to  a   resolution of 22.3  acres   (1000  foot grid cells)   for e^se  of 

handling.     Using  these  data,   various  computer maps have  been  produced. 

Reproductions of either  the  computer maps or the overlay   types  will   be avail- 

able  on   request. 

3.1.7-     Ground Truth Verification  ot   Vegetation  Map.     The  accuracy of 

the   vegetation map  produced   from   tht'  air  photographs  was   checked by  comparing 

field  samples at  known   locations   to  the   corresponding   location  on  the   vegeta- 

tion  map.     The  field  samples   taken were  of  two kinds:     the   first  was   the 50 

square  meter presence  plot   (see  Section   3-1-^.   for  a  description of   the data 

taken),   and   th ■  second   the  permanent quadrats.     Together   this   gave   130  sample 

points which  could be  classified   to  vegetation  type  using   the  key.      (See 

Section   3-1.2  for  the   key  to  vegetation   types.)     Table  3-1.5 

reports   the   results of   the  comparibon-     The  rows   represent   the  vegetation 

type of  the  presence  plot  or quadrat  as   determined  from the actual   field 

data.     The  columns   represent   the   vegetation  type  indicated  at   that   location  b) 

the  map.     A misclassificat ion  occurs when  the map shows  a  vegetation   type 

different   from the  field determination,   and  this   is   indicated  by numbers   in 

the  off-diagonal   elements.     A correct  classification   results   if   the  map and 

the   field   data agree,   and  the  number of  times   this occurred   is   indicated by 

the  numbers  along  the   diagonal. 

Study  of  this error matrix   reveals   that  only eight  of   the   130  field 

plots  or  quadrats were  not   correctly   identified on   the map.     The greatest 

difficulty  was experienced with  coastal   sage  scrub-normal   phase,  where  four 

out  of  30  plots or quadrats   in   this  vegetation  type were  mapped as other 

vegetation   types.     However,   three of  the  mismatches  are   in  the  same   type of 
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TABLE 3.1-5-     Matrix for Mapping Accuracy 

Vegetation  Type as  Deter- Ve getation Type as Mapped 
nmed   in  the  Field ispr 2T0F 3FW ;RW 5C fcCSShT ■CSSSiSCSSD i 9WSS 12CS I3CSM I  HFM 1 IbGA Total 

i.     Bishop  Pine  Fccest 11 II 

2.     Tanbark  Oak  Forest 6 6 

3       fuothi1 I   Wood i dnd 10 1 II 

't.     Riparian Woodland 6 1 7 

5       r^>.pdrrjl Ik \k 

6       C'j.)>,tal   Sage   Scrub- 1 26 1 1 1 30 

7.     Coastjl   Sage   Scrub- 
1 

8 1 9 

5      C''««itai   Säen    M: i .-. 13 13 

3 ) .     Wc '   So i 1   1'C ' oh 1 2 

\i.      Coasr.il   Strard 5 S 

1 3       Coast.' 1   S.il l   Marsn k 
1 

h 

1 ^        i rrshwjter  Marsh 1 
i . ._LL I I 

1^.     Ci rd.j 1 and   Annua I ' 

9 

I            1          1 16 16 

Total                                              III       ]    6 10 6 '5 1 " 11» 3 5    j      *        1 18 130    i 

ot^l   Flats:     I 30 

otal   Nuts  Mapc-ed  ai o   lype Different   from the  Field  Deten.i ru t ion:     8 

• •rcent   Mis.,.atches.     8/130-  6.)^ 

r/^   Confidence   Interv.'   for Proportion  HtsmatcHed:      3-51  "   V..kX 
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vegetation   (chaparral,  and two other  types of coastal   sage scrub),   and 

therefore  the error  is not  particularly serious  from the practical   point of 

view.     Similarly,   the error   in   the   riparian woodland  row  indicates   that  one 

plot   that was  actually  this vegetation   type was mapped as wet  soil   scrub. 

The difference  between  these  types   in   this   case was only   in   the  height  of   the 

vegetation,   and  therefore  the error   is not   serious since  the  species compo- 

sition   is  very  simi lar. 

The overall  percentage of mismatches   is about 6%,   and as we have  seen 

most of these errors are not  serious,   so  that the accuracy   for any  practical 

purpose   is   in  fact substantially better  than  this.    The 35% confidence   inter- 

val   about   the error estimate   is   3-5^  to   11.^I.     This means   that  with  a  very 

high  probability   (0.95)   the  true  value   lies  within  these   limits.     Putting 

this  more  sinip''y,   it   is  highly   unlikely   from a statistical   point  of  view 

that   the error   rate   is  qreater   than   11.5^- 

It  should  be pointed out   that   the ground  truth  test  was  also  very 

exacting   in   the case of  the plots.     What  was done was   to determine   the  vege- 

tation   in  a   50  square meter  plot.     On   the  map,   it  was  not  possible   to   repre- 

sent   areas   that  small,  and   thus  at   least   some of  the mismatches  arise  Decause 

of  the  differing scale of   the  mapping  and   the ground  truth  plots.     This   fact, 

combined with  the points  made  above  about   the nature of  the  errors,   suggests 

that   the 6Z   figure  for misnm.ches   is   probably a maximum as   far as   the  manage- 

ment   use of   the map  is  concerned. 

3.1.8. Aging of Trees and Shrubs. To assist in interpreting the past 

history of Vandenberg AFb and to provide information on the growth rate 6nd 

age of  the  woody plants,   stem   ..ections  ot    .mall   shrubs     and   increment   core. 
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of  large  shrubs  and trees were  taken.     These were prepared by sanding,  and 

the  annual   rings counted,  providing an estimate of the age of the stem,  and 

therefore   in many cases at   least  a minimal  estimate of the period that  the 

vegetation was  free of major disturbance. 

3.2.    additional  Vegetation  Data Summaries 

3-2.1.    Presence and Estimated Cover Plots.    The summaries  that   follow 

(Tables  3-2.1   through 3.2.IM  give  the  percent occurrence, average estimated 

cover,  and the   range  in cover for  the  15 most common species encountered 

in  the sampling.     Percent occurrence  Is   the  number of plots   in which  a 

species was observed divided by  the total  plots taken times  100.    Average 

cover   is  calculated from the estimates of cover taken as explained   in  Section 

3.1.4.1.     The   range  in cover  indicates   the highest and  lowest  value observed, 

excluding zero. 

3.2.2.     Presence and Measured Cover Samples.    The summaries  that   follow 

(Tables  3-2.15   through 3.2.24) give the  percent occurrence,  average  percent 

cover,  and standard deviation of cover by vegetation type   for   the  15 

must   frequent   species observed  in each  type.     Presence was  determined by 

dividing  the  total  number of  times  a species  occurred  in  the circular 

plots by  the  total  number of  presence  plots   taken.    The presence plots were 

Identified with   those used   in  tht;   sampling summarized  in  3-2.1   except   that 

they were  centered on  the pitfall   traps.     (See  Section  3-I-4.2   for  a   fuller 

de,cription.)     The total  number   of  such  plots   taken  in a  vegetation   type 

(usually  nine  at  each  quadrat)   is  qivcn  at   the   top of  the  page. 

The  c^ver  data vwre obtained  os explained   in Section  3-I.4.2.     The 

u.tndard  deviation and  averarje of   cov'-r are determined between  quadrats. 
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TA3LE 3.2.1. VEGETATION SUMMARY - PRESENCE PLOT DATA 

Vegetti* ion type Bh:hop fdne forest and hi.-h' i pin - Tot-. 1 - •» rna.-.e 

Summarises Presence Plots 

Total Vascular Plant Species 

Species Diversity (based on occurrence data) 

Occurrence and estimated Cover 

Spec i es 
Tre<v. and shrubs 

Finus murioata 
Aretestaphy1os y i v id i s s ima 
Quereus Mslezenii 
Vaociniiun jvatum 
Adenostoma fasciiauLat.wn 
Bacchuris pilularis 
Salvix rvellifera 
Ceanothus impressuc 

Herb.' 

t Ji 

Jryopteris aryuta 

Cover 
% Occ. Ave. Range 

100 7 50-300 
100 25 10- CO 
60 r 5- 10 
60 1.5 <1- '3 
ko 3 5- 25 
20 3 1- 25 
20 3 1- 25 
20 <1 • 1- 5 

?0 '1- 50 

Total Plant Cover 100 
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TABLE 3-2.2. VEGETATION SUMMARY - PRESENCE PLOT DATA 

Veyetat ion type Tarib&rk — Or±K forort 

Summarizes 3 Presence Plots 

Tot J 1 Vascular Plant Species 

Species Diversity (based or. occurrencc data) ? 

Occurrence and estimated Cover 
Cover 

Tptc i es % Occ. Ave. Range 
r . .• jixi shrubs 

Range 

•• • carpus denei flora 100 85 75-100 
'.'ace nium ovaium 100 55 25- 90 
huhuj uvsin.ie 35 r 

J <1- k5 
.' xictodendrot. diverzilebum 35 l <1- 5 
cyn[. icricarpus ncLlis 35 < ] <1- 1 
Dipliaue lor.; oc^n^is 35 <i <1- 1 

Hfr t* 
Pulytstiahun munit.cn 100 15 <1- 50 
Dryopteris avguta 35 <1 <1- 1 
Heuchera micranbha 35 <1 <1- 1 

' i o t a l P lan t Cover 100 •'00 
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TAELE 3.2.3- VECETATI ON SUMMARY - PRESENCE PLOT DATA 

Vegetation type J ] I woodland irk 1 foothill woodland - dot ..in pi '.are 

Summarizes Presence Plots 

Total Vascular Plant Specios 27 

Species Diversity (based on occurrence data) 1^-f 

Occurrence and estimated Cover 

Species 
Trees and shrub:; 

Quercus agri folia 
Toxicodendron diversilobwi 
Artemisia aaliforniaa 
Riibus ursinus 
Lotus scoparius 
Lithooarpus densiflora 
Salvia mellifera 
Synphoriiarpu.3 mollis 
Cerooaarpus betuloides 
Rhcomus nroci a 
Rharmu. • aalif^mi na 

% Occ. 

100 
75 
25 
25 
25 
10 
10 
10 
10 
10 
10 

Cover 
Ave. 

5 
2 
<1 
10 
] 
2 

1 

Range 

25-100 
<1- 90 
<1- 25 
<1- 25 
<1- 5 
<1- 75 
<1- 65 
<1- 25 
<1- 25 
<1- 5 
<1 

Herbs 

Dryopter is arjuta 
rteridi vn acjuilinum 
Brvmup rig'd is 
Polystiahuri rmnitum 

35 
2') 
25 
10 

5 
LU 

<1- 50 
<1- 50 
<1- 53 
<1- 25 

Total Plant Cover 35 75-100 
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TABLE 3-2.U. VEGETATION SUMMARY - PRESENCE PLOT DATA 

Vegetation type riparian woodland and riparian woodland - sparse phase 

Summarizes 7_ Presence Plots 

Total Vascular Plant Species 

Species Diversity (based on occurrence data) 10-5 

Occurrence and estimated Cover 
Cover 

Spec i es 1 Occ. Ave. Range 
Tre< and shrubs 

Range 

Jalix spp. (laeiandra + laseclepis) 70 40 35-100 
?c xiuodendron diversilobun 60 10 <1- 50 
Pacharia pilularis 15 10 <1- 75 
rihamus califomica 28 10 <-1- 50 
Aoer negundo 15 10 <1- 75 
Rubus ursinus 15 <1 <1 
Lonicera hispidula 15 <1 - 1 - 1 
h.iles giutinosum 15 < j <1 

rierbs 
Pteridium aquilinum 15 15 <1-100 
Conium maculatum 15 15 <1-100 
Urtica holcserioea 15 < 1 - 1 - 5 
Z-jvphularia atvata 15 •1 
di ichus bullata 35 <. 1 <1 

turn tclmateia 15 < 1 1 - 5 
.-'m'-sulu crassiaaulis T5 < 1 - 1 - 1 

Total Plant Cover 90 85-100 



TABLE 32 .b . VEGETATION SUMMARY - PRESENCE PLOT DATA 

Vegetation type • h a p a n r i l 

Sumnio r i z e i Pr< scnce P l o t s 

Total Vascu la r P lant Specics 20 

Species Diversity (based on uccurrence dotci) 11.0 

Occurrence and estimated Cover 

Species 
'i'rees and 

Adenostoma fasaieulntum 
Salvia me Hi?era 
Ceanothus ixirmlosuo 
Aretostaphyios oiri lissina 
Quercus wislezenii 
Ceanothus impressus 
Artemisia ca'lifomtina . 
Avatostaphjljs rudis 
Haplopappus • vicoides 
Dendvomeson r-'gida 

Herbs 
Horkelia auneata 
'Jnaphalium rvnesissima 
Solidago aaI ifnrnic i 
Carpobrotus aequilatcrus 

% Occ, 

"LOG 
65 
fa 
55 
35 
35 
20 
20 
10 
10 

.0 
10 
10 

Cover 
Ave. Range 

30 
10 
5 
3r-
5 
<1 
2 
<1 
<1 
•'1 

^ i 

< I 

< i 

1-75 
• i-; ; r) 
• 1-25 
<1-90 
<1-25 
<1- 5 
<1-15 
: 1 -

'1-
<1 
-1-
I-

Total Plant Cover 75-JO 

* 
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TABLE 3.2.6. VEGETATION SUMMARY - PRESENCE PLOT DATA 

Vegetation type coajfil sace scrub - r. .ma] arid sparse phases 

Summarizes 22 Presence Plots 

6? Totol Vascular Plant Species _ _ _ _ _ 

Species Diversity (based on occurrence f'/jta) 

Occurrence and estimated Cover 

Spec i es 
•< • and 

' rtetnisia oalifornioa 
5u-harts pilularis 
r>i'r laaus lompocansiu 
TUL-US uvsinus 
Toxicodendron diversilobum 
Salvia mellifera 
Eviogonum parvi folium . 

i i. -ri .• 

Ja vt'r nutallii 
h v i a fatua 
3cr- v'mlaria acvata 
Sxioia spathaoea 
>u~ ' iurn ramosiseima 
!."<( ••'eii douglasiccna 

A3'/lea mi'lLefolium 
•al. '< •i-idreuaii 

% Occ. 

35-0 

Ave. 
Cover 

Range 

75 20 <1-90 
6< 10 <1-75 
^5 10 <1-75 
^0 5 <1-50 
20 5 <1-75 
2'.) 5 <1-50 
20 5 <1-75 

30 <1 <]- 5 
2lj 10 <1-90 
25 <1 <1-L5 
2b 1 <1-15 
25 <1 <1 
20 5 <1-50 
20 1 <1-15 
20 <1 <1- 5 

Total Plant Cover 70-1CO 

* 
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TAr.LE   3.2.7.    VEGETATION  SUMMARY  -  PRESENCE   PLOT  DAT A 

Vegetation   typo      ^oi.-tai  r.^e  scrub - Salviu   Icwiophulla  [h'i;-. 

Sunmui. •. L> Presence   Plots 

Total   Vascular  Pl^nt  Species 10 

Herbs 

Elumus aondenaatus 
Brass Lea vapa 
Galiwn nuttal Hi 
Marah fibaa, uc 1 

Total  Plant   Cover 

8/ 

Specie.,  Diversity   (based on occurrence data)    'jjl_  

Occurrence   and  estimated  Cover _ Cover 
Species % Occ. Ave. Ranye 

.':'eer ani rtirubs 

Silvia Leuaophylla 100 
ArtemtMa aalifomiea 1O0 
Kneelia ca^iformica o0 
Haaohai'is pilularis ^5 
Toxiac iendron divevsilobum 30 
Lotus soopavius 15 

M. ^0-90 
10 <.-,'b 
1-3 • '-'O 
• 1 ■ 1- b 
•1 M- 5 
<1 • 1 

^5 l'1 -1- 
Brasslca vapa 1? 1 '- 
Galiwn nuttallii !-■ 

do- 



TABLE 3-2.8. VEGETATION SUMMARY - PRESENCE PLOT OATA 

Vegetation type coastal scrub - stabilized dune phase 

Summarizes 12 Presence Plots 

Total Vascular Plant Species 33 

Species Diversity (based on occurrence data) 

Occurrence and estimated Cover 

Spec i es 
i . • :tnd oi:rub.-3 

"i/ jpappus evi'toidee 
Aria'riinia callformica 

i»uc ahamissoris 
J( > . ;•io b lochman lae 
Sri ;onuni parvi folium 
Cort ipsis gigantea 
Bu.2' •' arts pi lu I iris 

!k'rt s 
Cro'on calif amicus 
ary s i main suff rate scans 
Inapr.alium califoviicum 
' re'J'.rogyne filaginifolia 

7 id". - ya farinosa 
. iiace lia rvnosissima 
,crc) hularia at rata 

'••!} : •< r»,-i blochnanai 

20.0 

Cover 
% Occ. Ave. Range 

90 25 <1-75 
65 15 <1-65 
50 5 <1-15 
50 3 <1-15 
35 2 <1-15 
25 3 <1-15 
15 3 <1-40 

35 5 <1- 5 
35 <1 <1- 5 
35 <1 <1 
25 5 < 1-60 
25 2 <1-15 
25 <1 <1- 5 
15 5 .1-40 
15 3 < L-40 

T o u i l P lant Cover 60 Jo-8, 
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TABLE 3.2.9.    VEGETATION SUMMARY - PRESENCE PLOT DATA 

Vegetation  type        Wf?t Go11 rcrub  ^______ 

Summarizes 3     Presence Plots 

Total  Vascular Plant  Species        _ j  

Species  Diversity  (bosed 011 occurrence ddto) jj-j 

Occurrence and estimated Cover _ 
Cover 

Species % Occ.                       Ave.             Range 
Trees and Herbs 

Salix spp.   {lasiandra arni  I xseolepir,)  6cj 
Toxioodendron divevmlohum 6ij 
Baaaharis pilularis 60 
Ribes upeaioswn 65 
Clematis ligmtioifolia 3>b 
Rubus ut'sinu^ 35 
Rharmus ■faliformioa       . 35 
Conioera involuarata 35 

Herte 

Sarophularia atrata 100 
Artemisia doujlaeümu 65 
Etymue aondensatus 35 
Venegasia aarpesoides 35 
Satureja douglasii 35 
BTvmue vigidus 35 
Heleniian puberulum 35 

89 

50 <l-90 
35 <l-75 

5 <1-15 
1 <1- 5 

20 <l-65 
^0 <l-65 

5 <l-]5 
r 
j <1-15 

20 <l-50 
15 <l-^o 
30 <l-ftO 

5 ■ i-j 5 
1 <1- 3 

<1 -1 
<1 <1 

Total  Plant Cover 50 80-10u 

tiariiaiYiii -'■''• -* 



TABLE 3.2.10. VEGETATION SUMMARY - PRESENCE PLOT DATA 

Vegfi.it ion type j' art'il t,luiT 

Summarizes 2 Presence Plots 

Total Vascular Plant Species 10 

Species Diversity (based on occurrence data) 10. 

Occurrence and estimated Cover 

Species 
'-I' ' •Hr-̂  shrub.3 

Eri jonu- parvifo.lium 
I.uprnuc rhamiconi« 
Hai iijpappus venetus 

Eviopkylluri staeahadifolivn 
1 nbrrsia ^h w.ir,sonic 
'•'rank.mi i nrondifolia 
aviobr'otus • dulls 

Suae da (. I iforni<ja 
Hrsi-v. I'hoth >; hilim 
»isi i/ystallinum 

Cover 
% Occ. Ave. Range 

50 20 <1-10 
50 10 <1-15 
50 10 <1-15 

50 10 <1-15 
50 10 <1-15 
50 10 <1-1S 
50 1 <1- 3 
50 <1 <1 
50 <1 <1 
50 <1 <1 

Tot.-11 Plant Cover 50 M0-60 
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TABLE  3.2.11.    VEGETATION  SUMMARY   -  PRESENCE  Pc   .   DATA 

Vegetation  type coastal strand  

Summarizes ^ Presence Plots 

Total   Vascular Plant  Species 10 

Species Diversity (based on occurrence data)    ^'^ 

Occurrence and estimated Cover 

Species 
Trees and shrubs 

Cover 
Species %  Occ.        Ave.     Range 

Haplopappus  venetus 

Herbs 

Carpobrotus edulis 75 
Ambrosia ahamissonie 75 
Abvonia maritima 50 
Cakile maritime '                             50 
Calyatcgia soldanella ?-5 
Chorizanthe spp. 25 
Core thro gyne filaginifoli a ?5 
Astragalus nutallii 25 
Dudleya farinosa 25 

--- -■ ■ - 

31 

10 <1-15 
4 <J-15 

,'0 <l-60 
1 <i- 5 

<1 <i- ■; 
<1 < 1 - _-; 

<1 < L - ■-'. 

<1 < L 
'i '■-. 

Total   Plant Cover MO 

«Mj 



TABLE  3.2.12.    VEGETATION SUMMARY  - PRESENCE PLOT DATA 

Vegetation  type        coastal salt marsh  

Summari7es 3 Presence Plots 

Total   Vascular Plant Species  3 

Species  Diversity  (based on occurrence data)      3.0 

Occurrence and estimated Cover 

Species 

Frankenia grandifolia 
Saliciomia virginiaa 
tiauma aamosa 

% Occ, 

100 
100 
100 

Cover 
Ave. Range 

45 
30 

25-75 
5-50 
1-25 

Total   Plant  Cover 100 100 
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TABLE  3-2.13.    VEGETATION  SUMMARY  -  PRESENCE PLOT  DATA 

Vegetation  type freshwater marsh  

Summarizes ^ Presence  Plots 

TotaJ   Vascular Plant Species 

Species  Diversity   (based on occurrence data) 5.0 

Occurrence and estimated Cover 

Species 
Trees and shrubs 

Salix lasiandra 

Herbs 

Sairpun olneji 
Typha latifolia 
Staahys hullata 
Urtiaa  holoaeriaea 

%  Occ. 

100 

100 
100 
100 
100 

Cover 
Ave. 

(.0 
3 
3 
1 

Range 

15 

60 
3 
3 
1 

Total Plant Cover :oo 100 
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TABLE  3.2.1A.    VEGETATION  SUMMARY   -  PRESENCE PLOT  DATA 

Vegetation type        annual frassland  

Summarizes 12 Presence Plots 

Total   Vascular Plant Species 

Species  Diversity   (based on occurrence data) 

Occurrence and estimated Cover 

Species 
Trees and shrubs 

Huplopappus venetus 
Baaaharis pilularis 

Herbs 

Erodium aiautavLim 
AVf.na fatna 
SfomuB vigidus 
Brorius piubens 
Mediaago polymorpha 
Siljbun mavianum 
Amstnakia intermedia 
SidaLaea malvaeflora 
Foeniaulun vulgäre 
Junaus  "pp. 
Eremoo'xrpus setigerus 
Runex aaetaaella 
Br'jmus rmllie 

% Occ, 

lr; 
15 

65 
GO 

15 
15 
10 
10 
10 
10 
10 

18.0 

Cover 
Ave. Range 

<1 <1- 5 
<1 <1- 5 

20 <l-90 
25 <l-90 
10 <l-50 
10 <l-65 
<] <1- 5 
3 <l-^0 

<1 <1- 5 
<1 <1- 5 
15 <l-25 
5 <l-90 
3 ■ 1-40 
1 <l-25 
X <\-2r, 

Total   Plant  Cover 90 85-100 
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TABLE 3.2.15. VEGETATION SUMMARY - QUADRAT SAMPLING STATIONS 

Vegetation type   Bishop pine forest  

Summarii-es    ;|  Permanent Quadrats   17> 19, 2^4 arid 25 

Cover based on _____  transects totalling   ^"0 tn. 

* occurrence  based on "j6 circular plots, 

Total   Vascular Plant  Species 24  

Species   Diversity   (based on occurrence data)   10.5 

Cover and Occurrence Data 
Species % Occ. 

'Pt-eer. and ohruk- 

I'inuc murioata 8b.0 
Jucvaus uieIczeni ' 6[). 0 
Adenostoma fascfiautatm 61.U 
AratostaphyLc viridissina 53-0 
Aratoetaphyii.s viridissim x mats        33-0 
Vaaainiun ova* urn 23.0 
Ceanothus rwulosus 19.0 
Aratostaphylos rudis 19.0 
Baachayis pilulcwiP 14.0 
Haplopappus evieoides 11.0 
Diplacus lomponeneis B.n 
Lotus saopariuc 8.0 
Salvia  me litfera 8.0 

Herbs 

Ave. % Cover 
Mean Std.   Dev 

40.0 17.1 
12.5U 10.2 
23.0 23-3 
Lb 10.7 

15.3 16. f. 
3-3 6.5 
2.5 5.0 
0.7'j 1.5 
0.   "; o.5 
0.'- 0.5 
r'. i 0.'". 
* « 
* » 

Pteridiwn aquilinum ly.O 2.3 
Mlscellaneour. herbt-, 17.0 * 

Total Bare Ground (l8.5 )     ( 12.".) 

Total Plant Cover (100%-^ bare ground) (Bl.1 )     (     ) 

*These species appeared In the presence plolr, bu* ru i 'i. the tninreolr. 
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TABLE 3.2.16. VEGETATION SUMMARY - QUADRAT SAMPLING STATIONS 

Vegetation type  Tanbark oak forest  

Summarizes   2  Permanent Quadrats  27 and 28 

Cover based on   4   transects totalling   70 m. 

%  occurrence based on    18    circular plots. 

Total Vascular Plant Species    22  

Species Diversity (based on occurrence data)  6A 

Cover and Occurrence Data 
Species %  Occ. 

Trees and shmbs 

Lithocarpus densiflora 100.0 
Vaaoinium cvatum 9^.U 
Adenostorna fasaioulatum 22.0 
Arotostaphyloc viridisaima 17.0 
Diplaaus loipoiensis 17-0 
Baachavis pilularis 6.0 
Ceanothus ramulosus 6.0 
Ceanothus papilosus var. roweanis 6.0 
Aratostaphylae rudia 6.0 
Lotus scopariua 6.0 

Herbö 

Ptcridium aquiLinwn 28.0                                  *                    * 

Ave. % Cover 
Mean Std.   Dev 

34.0 45-100 
75.5 27-100 
9-0 <1- 14 
8.0 <1- 12 
0.8 <!-    1 
0.5 <1-    1 
* » 
« ft 
ft ft 
ft ft 

Stellaria media 6.0 
Heucheva mijixcntha 6.0 
Symphovicarpus motlis 6.0 
'rxli\n •xndveiJsii 6.0 * 

Heucheva mijixcntha 6.0 • * 
Symphoviaarpus motlis 6.0 • * 

Total   Bare  Ground (    l.t,  ) ( 0-3.o) 

Total   Plant   Cover   (100J-^  bare ground) { f^-5   ) ( ) 

K^*'.■■• cpr'^let   i^pej)-'!  lu th^- i ■^:^v-: [ .oU; but Ai.t in the trnnsects. 
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TABLE 3-2.17. VEGETATION SUMMARY - QUADRAT SAMPLING STATIONS 

Vegetation type      roothill woodland  

Summarizes  _j  Permanent Quadrats   L, <.:   Ij  and lb 

Cover based on   °   transects totalling   j^Q m. 

%  occurrence based on   3D  circular plots. 

Total Vascular Plant Species    55  

Species Diversity (based on occurrence data) 

Cover and Occurrence Data 
Species %  Occ. 

Trees and shrubs 

Querous agrifolia iOO.O 
Toxiaodendron diversilobum ^4.0 
Artemisia aatiformiaa 39.0 
Rubus ursinus . 22.0 
Baaaharis pilulavis 22.0 

Herbs 

Mixed grasses and forbs ** 
Galium apcurine 69-0 
Pholistoma auritum 33-0 
Montia perfotiata 33.0 
Pteridium aquilir.um 22.0 
Horkelia auneata 19.0 
Staohys rigida 19-0 
Conium maculatum 19-0 
Viola queroetonon 16.5 
Pterostegia dvymarioides l6.:j 

20. ü 

Ave. % Cover 
Mea.i Std.  Dev. 

52.-; 2.) 
8.- 13-2 
3.J M 
6.8 7.8 
1.0 2.0 

::>o 30.8 
6.5 8.2 
1.3 1.3 
* « 
1 * 
# * 
0.8 0.96 
0.8 1.5 
« « 
# ft 

Total   Bare  Ground (33-3   ) (21.5   ) 

Total   Plant  Cover   {\QQ%-% bare ground) ( 66.0   ) ( ) 

*Cover for these rpecies lumped together under mixed grasses and forbes. 

*#Because this category represents a combination of species, it has no % 
occurrence. 
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TABLE 3-2.18.   VEGETATION SUMMARY  -  QUADRAT  SAMPLING  STATIONS 

Vegetation type riparian woodland  

Summarizes  ^    Permanent  Quadrats       ^ 8,  14 and 2? 

Cover based on        3 transects totalling        132 m. 

I occurrence based on    36    circular plots 

Total Vascular Plant Species   ^  

Species Diversity (based on occurrence data)   17.0 

Cover and Occurrence Data 
Species %  Occ, 

Trees and shrubs 

Salix spp. 78.0 
Baaaharis pilulavis '-tr).0 
roxijodendron diversiloburr 42.0 
Hibec speaiosum ■                           22 AJ 
Artemisia aalifortiica V).Q 
Samhaam aaerulea I'J.Q 
jyrivhoviaarputs nollis 14.0 
hut us uvsinus 11.0 

■onium maculatim 27.C 
hlyrvus aondensatus J^.O 
Jrtica holoeevicea ,''5.0 
uilium iparine 16.0 
A vidmis ia dcwj 173 iana 1 4 .0 
napophuluria aivata 8.;J 

■.■hntia perfoliata B.O 

Ave. * Cover 
Mean Std.   Dev 

67.8 45.7 
4.3 5.1 

21.9 33.0 
1.2 0.9 
0.5 1.0 
» * 
2.6 5.3 
1.75 2.0 

8.3 13.2 
5.0 8.1 
1.0 2.1 
» » 

7.1 0.0 
0.3 0-5 
» » 

Total   Bare  Ground (   0       ^ (      0      ) 

Total   Plant   Cover   (100^-: bare ground) (100       ) (     0      ) 

*Thef.r' riH.'cl":' appear"!  '.;. Uu- 1 r"..'.."er'••^ plots but not  in the transects. 
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TABLE  3.2.19.   VEGETATION  SUMMARY  -  QUADRAT  SAMPLING STATIONS 

Vegetation  type        "hap.^rTil ^^^ 

Summarizes  ^    Permanent  Quadrats       S  1^,  18 and 23 

Cover based on        8 transects  totalling 160 tn. 

% occurrence based on  ]_(; circular  plots. 

Total   Vascular r^lant  Species  ^J  

Species Diversity   (based on occurrence  data) ik.O 

Cover and Occurrence  Data Ave.  % Cover 
Species % Occ. Mean Std.   Dev. 

Trees and shrubr 

Queraus wislczenii 75-0 
Adenostoma fasaiculatim 6^.0 
Aratoptaphylos viridi^üini 58.'1 
Apatostaphyloj nidi.',      ' b3«U 
Ceanothus rwrn-ilosuii 36.0 
Haploppapus eriaoidos 33.0 
Baaahavis pilul irir 33.0 
Ceanoti'uv  irnrrssm- 30.0 
Diplacus lornpoaeneiii 29.0 
Ceanothus papillosux var.  voveatn'-s       22.0 

Herbs 
Pteridiun aq tilinwn 22.Ü 
Galiwn nutalli' l4.(j 
Horkelia ouneat 11.0 

28.5 26.5 
9. .v. 18-9 

19. ^ 23.7 
11s. r 31.8 

3.u 3-8 
0.8 1.8 
0. ■, 0.8 
2.8 8.5 
1.0 2.0 
0.8 1.5 

2.8 8.0 
0.3 0.8 

Total   Bare  Ground ( 12-8   ) (   3.7    ) 

Total   Plant  Cover   (lOO^-'-fc bare ground) (87-8   ) ( ) 

*This apecle.- appeared In the presenct; pint:- but not In the transectn. 
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TABLE 3.2.20. VEGETATION SUMMARY - QUADRAT SAMPLING STATIONS 

Vegetation type  coactal gage ^crub - normal  

Summarizes  3  Permanent Quadrats   20, 26 and 3^ 

Cover based on  "    transects totalling   1££ m. 

%  occurrence based on    ^7    circular plots. 

Total Vascular Plant Species    51  

Species Diversity (based on occurrence data)  ^2.2  

Cover and Occurrence Data 
Species % Occ, 

Trees and shrubs 

Artemisia aalifomica 96.0 
Lotus saoparius 52.0 
Baoaharis pilularis ^1.0 
Haplopuppus eviaoidej   . 33*0 
Saloia mellifeva 33.0 
"harmus aalifomica ^3.0 

Herbs 

Fterostegia drymarioides 55-0 
Anagallis arvensis 52.0 
Gnaphaliwv vamosissimun 4^.0 
Erodium cijutarium jO.O 
Oolcpiur xuntii ?JJ.O 

lahitlp.a millefaliun ?.''.0 
rtei'idim aquilinun id.O 
Camissonia mieixintha 15.0 
Bpoms mber.s i;'.0 

Ave. % Cover 
Mean Std.  Dev 

26.0 20.5 
6.0 7-9 

16.7 17.6 
11.7 20.2 
^•7 8.1 
3-3 5.8 

« i 
i * 
« # 
* ft 
» ft 
i ft 
• ft 
« ft 
• « 

Total   Bare Ground ( 15,7  ) (    I9.7) 

Total   Plant Cover   (1001-% bare ground) ( 84.3  ) ( ) 

*Thtve specie;., ap^ar---. 1  In the pre-an^e plot;: but not in the Tanrectc. 
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TABLE 3.2.21. VEGETATION SUMMARY - QUADRAT SAMPLING STATIONS 

Vegetation type       coastal na^e scrub - Salvia leuaophylla  phase 

Summarizes   * Permanent Quadrats   29, 3^ and 33 

Cover based on       transects totalling    ^0 

%  occurrence based on    27    circular plots. 

Total Vascular Plant Species  

m. 

7  R 
Species   Diversity   (based on occurrence data)       ' 

Cover and Occurrence Data 
Species % Occ. 

Trees and shrubs 

Salvia leuaophylla 100 
Artemisia aaliforniaa 100 
Enaelia oalifomiaa 48.0 
Baaahai'is pilularis       • 22.0 
Lotus saoparius 22.Q 
Salvia mellifera x leuaophylla 11.0 

Herbs 

Miscellaneous herbs 37.0 
Galium nutallii 14.0 
Elyrms aondensatus 14.0 
Anagallis arvensis 11.0 
Marah fabaaeus 7.0 
Bromus rubens 7-0 
Erodhm aiautarium f.O 
Chenopodium aalifoxmiaum 7.0 
Saniaula arassinaulis 4.0 

Ave. 
Mean 

% Cover 
Std.  Dev 

68.0 
12.0 
10.0 
1.7 
* 

13.2 
5.6 

15.6 
2.9 
ft 

* ft 

tt » 

0.7 
0.3 
* 

1.2 
0.6 
» 

« ft 
ft « 
ft « 
ft « 
ft « 

Total   Bare Ground ( 19.7   ) (   9.1   ) 

Total   Plant Cover   (100^-% bare ground) ( 80.3   ) ( ) 

*These spccleo appeared in the presence plots but not in the transects. 
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TABLE 3-2.22. VEPLrATION SUMMARY - QUADRAT SAMPLING STATIONS 

Vegetation type    coastal sage scrub - stabilized dune phase 

Summarizes  _j  Permanent Quadrats  9» 10> 13 arid 21 

Cover based on   36  transects total I ing   ^-"^ m. 

%  occurrence based on   j6  circular plots. 

Total Vascular Plant Species   26  

Species Diversity (based on occurrence data)  11.0 

Cover and Occurrence Data 
Species %  Occ. 

Trees and Shrubs 

Haplopappus eriaoides 9^.0 
Seneaio hlochmanae 36.0 
Lupinus ahmiasonis 30.0 
Lotus saoparius . 19.0 

Herbs 

Corethrogyne filaginifolia 25.0 
Carpobrotus aequilatevus 22.0 
Desaurainia pinnata 22.0 
Caniseonia miorantha 19.0 
Gnaphaliwn ramosissimum 16.0 
Pterostegia dpymarioides 1^.0 
Festuaa oatoflora \k.O 
Cvyptccntha jlevelandii 11.0 
Em'symum suffvetesaens 8.0 
Chenopodium aalifoTtmiaum 8.0 
Phaaelia ranosiasima 8.0 

Ave. % Cover 
Mean Std.   Dev. 

42.0 29.0 
2.8 3.6 

10.3 15.1 
2.0 P. 3 

3.75 7.5 
0.3 0.5 
» « 
ft « 
ft « 

0.5 1.0 
0.3 0.5 
0.3 0.5 
0.3 0.5 
0.5 1.0 
0.3 0.5 

Total   Bare  Ground (36.5    ) (21.2   ) 

Total   Plant  Cover   (100%-^ bare ground) (63-5   ) ( ) 

*These species appeared Iv. the prejery.v plots but not In the transects. 
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TABLE  3.2.23.  VEGETATION  SUMMARY  -  QUADRAT SAMPLING  STATIONS 

Vegetation  type       coastal salt mar::h  

m. 

Summarises  ? Permanent Quadrats 6 and. "J 

Cover  based on        jj         transects   totalling        80 

% occurrence  based on 18  circular plots. 

Total   Vascular Plant   Species  3  

Species  Diversity  (based on occurrence data) 

Cover and Occurrence  Data Ave.   % Cover 
Species % Occ.                              Mean             Std.   Dev. 

Herbs 

Salioomia viryinica 100.Ü 
Jawnea oarmcca jn.O 
Chenopodiwn aalifovniaum o.O 

y2. ',1 S'j-lOO 
15.5 1-^30 

« * 

Total   Bare  Ground (     0      ) (     0     ) 

Total   Plant  Cover   (100%-* bare ground) ( 100      ) ( ) 

*Thls .spccler, appeared in the presence pJoto but not In the transects. 
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TABLE 3.2.2k.   VEGETATION SUMMARY -  QUADRAT SAMPLING STATIONS 

Vegetation  type       annual grassland  

Summarizes ^    Permanent Quadrats      3, 11, 30 and 31 

Cover based on        8        transects  totalling      l60 m. 

%  occurrence based on    36    circular plots. 

Total Vascular Plant Species  38  

Species Diversity (based on occurrence data)  21.0 

Cover and Occurrence Data 
Species %  Occ 

Trees and shrubs 

Artemisia aalifomiaa 28.0 
Euoalyptiw  spp. 22.0 

Herbs 

Mixed grasper, and forbs ** 
Bromus rigidus 75-0 
Erodium aiautavium 55.0 
Cryptantha alevelandii 28.0 
Hypcmoeris glabra 25.0 
Medic ago hispida 25.0 
Amsinakia intermedia 25.0 
Lupinus nanus 22.0 
Orthoaarpus purpurasaens 22.0 
Esahsoholzia oalifomica 22.0 
Brassiaa rapa 22.0 
Silybum marianum 20.0 
Rumex aaetosella 17• ■' 
Hordeuir,   iepreseuri 17.0 

Total   Bare Ground ( 11.5   ) (11.2   ) 

Total   Plant  Cover   {]00''<-%  bare  ground; ( 83.5   ) ( ) 

•Cover Vor the.-.-; .•u'clet; luinpeci together iirK.ior mixed r/'arse/. and forte. 

**r-..-cau;;t  thi.^ calu-r.ct^  tvprt.'.ei.t^ ■■ combination of i-.pecif-;-,  it Has no % 
ncourrence. 

Ave. 
Mean 

1 Cover 
Std.   Dev 

1.0 
i 

1.4 
If 

86.5 11.0 
» 

* « 
» 
tf * 
X * 
* ft 
* « 
* ft 
« ft 
» ft 
* ft 
* ft 
* ft 
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That is, the standard deviation was calculated with degrees of freedom being 

one less than the number of quadrats, while the mean was calculated by dividing 

cover of each species totalled for all quadrats by the number of quadrats. 

Because inclusion of a particular species was decided on the basis of 

its occurrence, there are a number of species in various summaries for which 

there are no cover data.  This is not the result of blunder but arises be- 

cause of the variation from point to point and because the plots tended to 

pick up more species than did the transect samples.  These cases, and certain 

other similar ones are indicated by footnote. 

The figure for total bare ground represents the length of transect which 

traversed ground surface without plant cover of any kind.  This figure, 

subtracted from 100 percent gives the surface area covered by plants. 

See Section }.].k.2.   for  details. 
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k.   - WILDLIFE ANALYSES 

4.1.     Methods 

4.1.1.     Terrestrial Vertebrates.    A total of 3^ quadrats were established 

on Vandenberg AFB.     Each quadrat was selected on  the basis of homogeneity of 

major vegetation types,  avoiding  transitional  stages or ecotones,  e.g., 

components  of both chaparral  and coastal   sage scrub.    Nearly di*  of  the  Ik 

quadrats were delimited by 80 x 80 foot  or   160 x  160 foot plots    depending on 

the complexity and density of vegetation   in  the sampling area,     ^ine 5- 

gallon metal   cans were buried more or  less equidistantly and  level with  the 

ground  'o serve as pitfall   tr-.ps.     Pitfall   trap numbers one  through nine were 

labelled on   1/2 x 14 x 14   inch plywood covers.     Four,  2x2x2   inch wooden 

blocks were   fastened on each corner of  the cover,  allowing a two  inch opening 

from ground  to trap cover  for  the entry of  small   vertebrates.     The plywood 

covers also provide protection  from direct  sunlight and an escape shelter 

from large  predators.    The bottom of each  pitfall   trap was covered with  two 

inches of  soil   in an attempt  to simulate  natural   conditions.     Traps were  baited 

with wild bird seed and checked every 4-5  days.     Animals were   identified  to 

species,   sexed,  aged  (hatchling,   juvenile,  adult), noted as  dead or alive, 

marked   (mammals only),  and  released.     The  pitfall   trap has been an effective 

reptile  and  small   mamnal   sampling device   for over 30 years  (ref.   15,  16). 

Voucher specimens were deposited at  the   San Diego Natural  History Museum. 

Sherman   traps  were employed at  each  quadrat   for small   mammal   captures 

as well   as   species,  e.g.   Woodrals,   Kangaroo Rats, which   readily escape  from 

pitfall   traps.     One  Sherman  trap wo1-,  associated with each  corner pitfall   trap 

and the center pitfall,   i.e.   tr.jps   1,   3,   5.   7,  9-    Traps were  usually  set   in 
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the afternoon,   baited with wild bird seed,   and checked  the following morning. 

Sherman  traps were employed for a  total   of   two trap nights/quadrat/sampling 

period,   thus   insuring greater mark and  recapture of  individuals within  each 

population.     This also provided a more  realistic estimate of population  size, 

movements,   and diversity for small  mammals. 

For purposes of  locating quadrat  sampling stations, monuments were 

emplaced near a corner pitfall   trap,   (i.e.   1,  3,  7, 9)   visible  from an  access 

road,   trail,   or  foot path.     Each monument  consisted of a 2 x 24  inch galvanized 

pipe buried   in approximately  12   inches of concrete.    The  remaining  12   inches 

of  unburied  pipe was  painted bright   red and   is   readily  noticeable   in   the   field, 

inside  the monument   is a plastic  laminated 2x3  inch card  listing  the   following 

information:     1)   San Diego State University  Ecology Survey,  VAFB,     2)   emplace- 

ment  data of monument,    3)  quadrat numbei ,     k)  grid cell   location,     5)   approximate 

elevation,     6)   slope exposure,  and    7)  vegetation type.     A heavy galvanized 

cap was  tightly fastened  to each pipe.     The monument number   (= quadrat  number) 

and  the  letters  "SDSU" were stamped on each  cap  for reference.     Specific 

locations of  these permanent  stations are  given   in Appendix A   (section  6). 

A problem exists  in comparison of capture frequencies,  and subseqeuntly 

relative abundance estimates, when combining pitfall  captures of  small   mammals 

with Sherman   live  trap estimates.     This  exists because  the probability of 

capture   is  different  for a given  species   between  these  two sampling  techniques. 

Table 4.1.1   analyzes  the capture  frequencies by both techniques  for  12  species 

of small   mammals captured during a portion of the study.     Five  species   (two 

shrews,  broad-footed mole,  pocket gopher,   and Heerman's kangaroo  rat)  were 

captured only   in pitfall   traps   (100%).     Less than 2% of the  dusky-footed wood- 

rats were  captured   in pitfall   traps,  and   the other six species   (all   rodents) 
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were captured   in  varying percentages between  5 and 9^  in pitfalls   (Table 

4.1.1).     Thus,   pitfall   traps are a more complete  sampling procedure  for small 

mammals   in  terms of  detecting species  presence. 

The differences  between capture frequencies  cited  for the sper   es   listed 

in Table 4.1,1   raise   the question of possible  seasonal   variation  in catchability 

between  the  two sampling methods.     To address   this question,   data on capture 

frequencies  for  the  deer mouse   [FeromyB'jus raniaulatuc), as  the most abundant 

small   mammal   encountered,   were Stratified    by  season and habitat   (Table 4.1.2). 

No significant  differences between  seasons   (all   habitats combined)  was   found; 

however,   some  variation between certain habitat   types   (yearly average)   were 

noted   (Table 4.1.2).     This variability   in  capture  frequency between pitfall   and 

Sherman methods was  not  significant when   these  habitats were grouped physiog- 

nomical ly   (Table 4.1.2).     Thus   it  appears   likely  that  the capture  frequency 

between  the  two sampling methods  used   is   independent of season and general 

habitat   type  for  the deer mouse.     This  assumption was extended  to all   species 

of smal1   mammals. 

4.1.2.     Avi fauna.     Standard observational   techniques were used by   the 

entire  field crew   in   resolution of  the number of  species of birds  found   in 

Vandenberg AFB   (section 4.3).     Quantitative estimates of bird utilization, 

as   relative  abundance by season,  were made at  each of  the permanent  sampling 

stations  described   in  section 4.1.1.     Birds were counted at each quadrat  by 

walking  two transects   (200 feet each)  which   intersected at  right  angles   in 

the center of  the  quadrat   (Station  5).     All   individuals seen or   :dentified by 

song were counted.     Ten minutes  per transect were allowed;   relative abundances 

for each species were calculated on  the  basis of numbers/mar-hour of effort. 
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Quadrats within  the same vegetational  unit were grouped together prior to 

calculation. 

'♦.1.3.     Computational   Methods.     Indexes  of   relative abundance   for  terres- 

trial   vertebrates were calculated on  the basis of numbers  taken per  1000 

trap days.   Trap  days were determined by  the number of days each method   (pitfall 

or Sherman) was   in operation times  the number of traps,  expressed  in  units of 

1000  trap days.     Sherman  trap and pitfall   captures were  treated separately. 

An index of species diversity was computed for certain descriptive and 

comparative advantages. The index chosen was Simpson's diversity index, Ds 

(ref.   17),   gi ven as : 

Ds  = -"(N-l) (1 

F. n^npl) 
i = l 

where N = total number of individuals of all species; nj * number of individuals 

of the ith species. Estimates of relative abundance were used for values of 

nj (section k.S). The interpretation of this index is generally universally 

related to the probability that two individuals drawn randomly from the same 

community are of the same species. Thus, larger values of 0S are considered 

indicative of higher ecological  diversity. 

^.2.   Herpetofauna 

Vandenberg AFB comprises an area of approximately   100,000 acres with a 

30-mile coastline extending from Point  Sal   south  to Jalama Beach.     Such a 

diverse area with   its  Bishop Pine and Tanbark Oak  forests, oak and  riparian 

woodland,  chaparral,   sagebrush scrub,  and unique coastal  sage scrub stabilized 

dunes supports  several   species of amphibians and   reptiles.    McKeown   (ref.   18) 
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lists 15 amphibian and 33  reptile species  for Santa Barbara County, excluding 

three species of sea turtles which may potentially occur in waters north of 

Point Conception.    Vandenberg AFB may support 13 amphibian and 27 reptile 

species,   including sea turtles   (Tables 4.2.1  and k.2,2), of which 7 and 16 

species,   respectively, have been observed.    Section k.S  is a summary of 

relative abundance and diversity of amphibians and  reptiles sampled  in each 

vegetation type. 

Amphibians and  reptiles are generally secretive organisms  requiring 

considerable effort  to document  their presence.     Being efficient ectotherms, 

their surface activity depends on both biotic and abiotic environmental  para- 

meters.    The most  important of  these are cl imatological   factors such as 

precipitation and air temperature. 

Most amphibians may be observed during the winter months   (November- 

March) when sufficient  rainfall   is conducive to surface activity.    Coincident 

with surface activity  is  the reduction of water  lost  through  the skin during 

periods of rainfall.     In summer months amphibians are  found  in close proximity 

to water or confined to a moist place,   i.e.  under  logs,   rocks, etc.     Further- 

more, breeding occurs during winter and spring months.     At  this time,  male 

frogs and toads produce specific vocalizations  to attract females to a breeding 

site.     Search for amphibians au  Vandenberg AFB occurred during winter and 

early sp'ing when surface and breeding activity was  greatest. 

Generally,   reptiles are  less dependent on dermal   absorption of water than 

amphibians.     They typically have horny,  dry, nonglandular skin that  resists 

desiccation   (ref.   19).     They differ from amphibians   in  being more  tolerant  to 

high temperatures due  to thermal  selectivity,   i.e.   narrower  range of temperatures 
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TABLE ^.2.1.     Checklist of Observed and Expected Amphibians at Vandenberg AFB. 

Class Amphibia 
Order Caudata 

Family Ambystomidae 
Ambystoma tigrinm    (Tiger Salamander)0 

Family  Salamandridae 
Tarioiw  tovosa   (California  Newt)0 

Family Plethodontidae 
Ensatina esahsaholtzii   (Ensatina) 
Batraahoseps attenatus  (California  Slender Salamander) 
Aneides  lugubris  (Arboreal   Salamander)-*" 

Order Anuar 
Family  Pelobatidae 

Soaphiopus harmondi   (Western Spadefoot) 
Family  Bufonidae 

Bufo boreas   (Western Toad) 
Bufo miaroscaphus  (Southwestern Toad)5' 

Family  Hylidae 
Hyla regilla  (Pacific Treefrog)+ 

Hyla Califomiae  (California Treefrog)0 

Family  Ran idae 
Eana aurora  (Red-legged Frog) 
Rana boy lei   (Foothill   YeI low-legged  Frog)0 

Rana aatesbeiana (BuIlfrog)+0 

* Species protected by California Fish and Game Code, 1975 

o Species regulated by California Fish and Game Code, 1975 

+ Species observed  furing  the survey. 
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TABLE k.2.2.     Checklist  of Observed and Expected Reptiles at Vandenberg AFB. 

Class Reptilia 
Order Che Ionia 

Family Testudinidae 
Cleimys mavmovata  (Western Pond Turtle)-*"0 

Family Chelonidae 
Chelonia mydas  (Green Turtle) 
Caretta aaretta  (Loggerhead) 

Family Dermochelyidae 
Dexwnoahetys ooricea  (Leatherback)* 

Order Squamata:     Suborder Sauria 
Family   Iguanidae 

Saeloporus ooaidentalis  (Western Fence  Lizard)* 
Uta stansbuviana   (Side-blotched Lizard)* 
Phrynosoma aovonatum  (Coast Horned Lizard)+0 

Family Scincidae 
Eumeaes skiltonianus   (Western Skink) 

Family Teidae 
Cnemidophorus tigris   (Western Whiptail) 

Family Anguidae 
Gerrhonotus multicarinatus  (Southern Alligator Lizard)+ 

Family Anne! 11 idae 
Anniella pulahpa   (California Legless Lizard)+0 

Order Squamata:     Suborder Serpentes 
Family  Colubridae 

Diadophis punotatue  (Ringneck Snake)+ 

Contia tenuis  (Sharp-tailed Snake) 
Mastiaophis  latevalie   (Striped Racer)+ 

Maoticophis flagellwn  (Coachwhip) 
Coluber aonstviatov  (Racer) + 

Salvadora hexalepis  (Western Patch-nosed  Snake) 
Pituophis melanoleucus    (Gopher Snake)+ 

Larrpvopeltis zonata  (California Mountain   Kingsnake)0 

Lmppopeltis getulus  (Common  Kingsnake)4"0 

Rhinoaheilus  leaontei   (Long-nosed Snake) 
fhcomophis sivtalis    (Common Garter Snake)* 
fhamnorhie elegans  (Western Terrestrial   Garter Snake) 
Thcvmophis aouchi   (Western Aquatic Garter Snake)+0 

Tantilla planiaeps  (Western Black-headed  Snake) 
Hypsiglena  torquata  (Night Snake) 

Family Crotal idae 
Cvotalus viridis   (Western Rattlesnake)* 

• Species   1isted as endangered by U.S Fish and Wi1dli fe Service,   197^- 

o Species   regulated by  California  Fish and Game Code,   1975. 

+ Species observed during  the  survey. 

Wh 



for "normal" activity.     Because of their tolerance  to high  temperatures, 

most  reptiles are active during  late spring and summer.     Likewise, offspring 

of the year appear   in  spring  through mid-summer. 

The status of sea turtles occurring off  the  coast  of Vandenberg AFB still 

remains  uncertain.     Sea turtles are predominantly widespread  in warm seas. 

All   species come  to shore  to  lay eggs   in  tropical   and subtropical   beaches 

throughout   the world.     Their occurrence off the  coast of  Vandenberg AFB are 

probably uncommon.     Records  from Point  Conception  north  are   incidental   and, 

in some cases,'dubious   (ref.   19)-     Species which may occur off Vandenberg AFB 

as seasonal   visitors or waifs are as follows; 

1. Green  Turtle   {CheIonia mydas):     On  the Pacific  coast  this 

species   is  common  as  far north as San Quintin  Bay,  Baja 

California  and occasionally  reaches  bays  along  southern 

California.     According to Stebbins   (ref.   19)1   "...it 

was  formerly common   in San Diego Bay,  and  there  are old 

dubious   records  from San Francisco".     This  species has 

been  the subject of a conservation program for  prevention 

of  thei r decline. 

2. Loggerhead Turtle   (Caretta oarebta) :    This species  ranges 

north on  the Pacific coast  to southern  California and upper 

Gulf of California.     It has been observed  in open ocean along 

the California coast as well   as   in bays,   lagoons, estuaries, 

salt marshes,  and   river mouths.     Its occurrence  at Vandenberg 

AFB  is  expected on  an   irregular basis. 
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3.    Leatherback  {Damoohelys ooriaea):    This species, weighing up 

to 1,500 pounds.   Is occasional  as far north as  Vancouver Island, 

British Columbia   (ref.   20).    Several   records exist  for California 

waters and may occasionally occur off Vandenberg AFB.     The 

Leatherback  is  recognized as endangered by the U.S.   Department 

of   interior.   Fish and Wildlife Service  (ref.   21). 

k. 3-    Avifauna 

The taxonomic check-list of avian species expected  to occur in the region 

of Vandenberg AFB is given   in Table ^.3.1,   including accepted common names as 

species numbers   from the A.O.U.   check-list of North American  Birds  (ref.  22,  23) 

Section ^.5  is a summary of  relative abundance and diversity of bird species 

censused  in each vegetation  type.     The content of Table A.3.1  was derived from 

Grinnell  and Miller   (ref.   2k). 

Due to the  fact  that  birds are very mobile, several   species may be seen 

in  more  than one plant  communitv.     This  is also a   result  of the behavioral 

preferences shown by  birds  toward habitat selection.     Several   species may 

only  require trees,  shrubs, or grasslands.    For this  reason wherever trees 

are  present one may  find a particular species even  though   it   is  a riparian 

woodland,   foothill  woodland,  or pine forest. 

k.k.    Mammalian Fauna 

A.'t.l.    General  aspects.    The  taxonomic check-list of terrestrial  mammals 

expected to occur  in  the Vandenberg AFB area  is given  in Table '♦.'».I; this 

table   is bosed on   information given by Hall  and Kelson   (ref.   25).     Systematic 

observations of  tracks,  scats,  sightings and life-trap  results are recorded  to 
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TABLE  A.3.1.     Checklist  of Birds   in  the Region of Vandenberg AFB. 

I.     WATER AND SHORE  BIRDS 

Order Gaviformes   (Loons) 
Family Gavidae  (Loons) 

7 Gavia irmev (Common Loon) 
10       «   Gavia aratiaa paaifioa (Arctic Loon) 
11+ Gavia stellata  (Red-throated Loon) 

Order Podicipedi formes   (Grebes) 
Family Podicipedidae   (Grebes) 

3 Podiaeps auritue  (Horned Grebe) 
2 Podiaeps grieegena (Red-necked Grebe) 
k+ Podiaeps oaspiaus aalifomiaus   (Eared Grebe) 
1+ Aeahmorphorus oacidentalis   (Western Grebe) 
6+ Podilymbus podiaeps (Pied-billed Gr-be) 

Order  Procellariiformes   (Tube-nosed  Swimmers) 
Family Procellaridae   (Shearwaters,  Fulmars) 

95+ Puffinus griseus  (Sooty Shearwater) 
Family Pelecanidae   (Pelicans) 

127+ Peleaanus oacidentalis  (Brown Pelican) 
Family Phalacrocoracidae  (Cormorants) 

P0c+       Phalaarocorax auritus  (Double-crested Cormorait) 
122+ Phalaapoaorax penioillatus   (Brandt's Cormorant) 

Order Ciconiiformes (Herons,  Bitterns, and  Ibeses) 
Family Ardeidae  (Herons and Bitterns) 

19i»d+ Avdea herodias  (Great Blue Heron) 
201c+ Butorides viresaens  (Green Heron) 
196+ Casmevodius albus  (Common Egret) 
202+ Nyatiaorax nyotiaorax (Black-crowned Night  Heron) 
190+ Botarus lentiginosus  (American Bittern) 

Order Anseriformes (Ducks,  Geese and Swans) 
Family Anatidae  (Ducks,  Geese and Swans) 

173+ Branta hemiala (Brandt) 
172+ Branta aanadensis  (Canada Goose) 
132+ Anas platyrhynahos  (Mallard) 
143+ Anas aauta  (Pintail) 
139+ Anas oreoaa   (Green-winged Teal) 
1ft1+ Anas ayanoptera  (Cinnamon Teal) 
137+ Anas ameriaana  (American Wigeon) 
li»9+ Aytha affinis   (Lesser Scaup) 
1^2+ Anas alypeata   (Northern Shovel er) 
1^7+ Aythya valisineria (Canvas Back) 
153+ Buaephala albeola (Buffle-head) 
165 Melanitta deglandi  (V.nite-winged Scooter) 
166+ Melanitta perepiaillata (Surf Scooter) 
163 Melanitta nigra  (Black Scooter) 
167+ Oxyura Jamaioensis  (Ruddy Duck) 
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TABLE 4.3-J.    cont. 

Order Fa Icon!formes  (Vultures,  Hawks and Eagles) 
Family Cathartidae  (American Vultures) 

325a*+     Cathartes aura  (Turkey Vulture) 
32'»R Gymogyps Califoxmianus (California Condor) 

Family Accipitridae  (Hawks and Eagles) 
328*+       Elanus  leuaums  (White-tailed Kite) 

I 331*+       Circus ayaneus  (Marsh Hawk) 
332*+       Aoaipiter etriatus   (Sharp-shinned Hawk) 
333*+       Aaoipter oooperii   (Cooper's Hawk) 
339b*+     Buteo lineatus  (Red-shouldered Hawk) 

i 337b*+     Buteo jamaiaensis   (Red-tailed Hawk) 
3^9*+       Aquila ahrysaetos   (Golden Eagle) 
352a*       Haliaeetus leuaooephalus  (Bald Eagle) 

j Family Pandionidae 
364* Pandion haliuetus   (Osprey) 

Family Falconidae  (Falcons) 
356aR       Faloo peregrinus   (Peregrine Falcon) 
360+ Faloo sparverius   (American  Kestrel) 

Order Grui formes 
Family Rallidae   (Rails,  Gallenules and Coots) 

21 OR Rallus longirostris  (Clapper Rail) 
212+ Rallus  limiaolu  (Virginia Rail) 
2U+ Porzana aavolina     (Sora) 
216.1R Laterallus jamaicensis (Black Rail) 
22H Fuliaa ameriama   (American Coot) 
219 Gallinula ahlon-pus  (Common Gallinule) 

Order Charadriformes   (Shore Birds,  Gulls and Terns) 
Family Haematopodidae   (Oyster Catchers) 

287+ Haematopus bachmani   (Black Oyster-catcher) 
Family Charadriidae  (Plovers and  Turnstones) 

270+ Pluvialis squatai'oia (Black-bellied Plover) 
272 Pluvialis dominica   (American Golden  Plover) 
Ilk* Charadrius semipalmitus  (Semi-palmated Plover) 
278+ Charadrius atexandrinw (Snowy Plover) 
273+ Tnaradrius voaiferus  (Killdeer) 
281 Charadrius moniana  (Mountain Plover) 
282 Aphriza virgata  (Surf Bird) 
283+ Arenaria interpres   (Ruddy Turnstone) 
28'»+ Arenaria melanoaephala    (Black Turnstone) 

Family Scolopacidae  (Snipes,  Sandpipers and Curlews) 
26A+ Numenius ameriaanus  (Long-billed Curlew) 
267+ Numenius phaeop'/s   (Whirnbrel) 
2^9+ Limosa fed'a  (Marbled Godwit) 
255+ Tringa flaoipes   (Lesser Yellow Legs) 
254+ Tringa melanolenaus   (Greater Yellow Legs) 
256a+ Tringa snlitaria   (Solitary Sandpiper) 
263+ Aatitis maculavia   (Spotted Sandpiper) 
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TABLE  4.3.1.     cont. 

258+ Catoptrophoims semipahmtus  (Willett) 
2A9+ Heterosaelur, incanm  (Wanderiny Tattler 
231b+ Linnodvomus gviaenj  (Short-billed Dowitcher) 
232 LirmodromLiS siolapaceue  (Long-billed Dowitcher) 
234 Calidris oanutus   (Knot) 
248+ Califris alba  (Sanderling) 
2A7+ Calidi'is mauri   (Western Sandpiper) 
242+ Calidrij minutilla   (Least Tern) 
241 Calidris bairdii   (Baird's Sandpiper) 
233 Calidris melanotos  (Pectoral  Sandpiper) 
243a Calidris alpina  (Dunlin) 
230+ Capella gallinago  (Snipe) 

Family Recurvirostridae   (Avocets  and Stilts) 
226+ Himantopus mexiaanu.i  (Black-necked  Stilt) 
225 Reauvvivostra ameriaana  (American Avocet) 

Family Phalaropodidae   (Phalaropes) 
222 Phalaropus fulioarius  (Red Phalarope) 
224+ Steganopus tviaolov  (Wilson's Phalarope) 
223 Lobipes  lobatus   (Northern Phalarope) 

Family Stercorariidae   (Skuas and Jaegers) 
37 Stereorariua porisitiaus  (Parasitic Jaeger) 

Family Laridae   (Gulls  and Terns) 
57+ Lams heemanni   (Heermann's Gull) 
54+ Laras delauarensis   (Ring-billed Gull) 
55 Lams aanus   (Mew Gull) 
5lb+ Larus argentatus   (Herring Gull) 
53+ Larus aalifomiaue   (California Gull) 
42.1 Larus hy{erboreus   (Glaucous Gull) 
60+ Larus Philadelphia  (Bonaparte's Gull) 
49b+ Lams ocoidentalis  {Western Gull) 
40a Rissa tri'daatyla  (Black-legged Kittiwake) 
62a Xema sabini   (Sabine's Gull) 
77 Chlidonias nigra   (Black Tern) 
64+ Hydroprogne aaspia   (Caspian Tern) 
69+ Sterna forsteri  (Forster's Tern) 
74aR+ Sterna albifrons   (Least Tern) 
65+ Thalasseus maximus  (Royal  Tern) 
30a+ Uria aalge   (Common Murre) 
29+ Cepphus aolumba  (Pigeon Guillemot) 

II.     LAND  BIRDS 
r     J 

I 

i 
I 

Order Galliformes   (Gallanaceous   Birds) 
Family Phasianidae  (Quail   Partridges and Pheasants) 

294a+        Lophortyx aalifomiaus  (California  Quail) 

Order Col umbi formes   (Pigeons and Doves) 
Family Columbidae   (Pigeons  and Doves) 

3I2b Columba fasciata  (Band-tailed Pigeon) 
313-1+      Colomba livia  (Rock Dove) 
3l6a+        Zenaida maaroura   (Mourning Dove) 
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TABLE 4.3-I-     cont. 

Order Cud i formes  (Cuckoo-like  Birds) 
Family  Cuculidae  (Cuckoos,   and  Roadrunners) 

387aR       Coaayzus ameviaanus  (Yellow-billed Cuckoo) 
385+ Geocoaayx aalifomianus  (Roadrunner) 

Order Strigiformes   (Owls) 
Family Tytonidae   (Barn Owls) 

365+ Tyto alba  (Barn Owl) 
Family  Strigidae   (Typical   Owl) 

373 Otus asia   (Screech Owl) 
375+ Bulbo  livginianus   (Great Horned Owl) 
379 Glauaidium gnoma   (Pigmy Owl) 
367 Asio ftarmeus (Short-eared Owl) 
378R+       Speotyto auniaioularia    (Burrowing Owl) 

Order Captrimuigiformes   (Goat  Sucker-like  Birds) 
Family Captrimulgidae 

418+ Phalaenoptilus nuttallii  (Poor-Will) 

Order Apodiformes  (Swifts and Hummingbirds) 
Family   (Apodidae   (Swifts) 

425+ Aevonautes saxatilis   (White-throated swift) 
Family  Trochilidae   (Hummingbirds) 

429+ Archiloohus alexandri     (Black-chinned Hummingbird) 
431+ Calypte anna (Anna's Hummingbird) 
434+ Selaspliorus aasin  (Allen's Hummingbird) 

Order Coraciiformes   (Roller-like Birds) 
Family Alcedinidae   (Kingfishers) 

390+ Megaaeryle aloyon  (Belted Kingfisher) 
Family  Picidae  (Woodpeckers) 

413+ Colaptee auratus  (Common Flicker) 
4ü7+ Melanerpes formicivorue   (Acorn Woodpecker) 
408 Aoyndesmys  lewis   (Lewis Woodpecker) 
393 V^ndrocopes villosus  (Hairy Woodpecker) 
394+ 'Jendroaopos pubesaens   (Downy Woodpecker) 

1 397+ Vcndpocopos nuttallii   (Nuttall Woodpecker) 

Order Passeriformes   (Perching Birds 
Family  Tyrannidae   (Flycatchers) 

448+ Tyrannus voaiferans  (Cassin Kingbird) 
466+ Enrtddonax traillii   (Willow Flycatcher) 
469 Bmpidonax wvightii   (Gray Flycatcher) 
464+ Empidonax difficilis   (Western Flycatcher) 
462+ Contopus sordidulus  (Western Wood Pewee) 

! 459 Nuttalloxmis boreaiis   (Olive-sided  Flycatcher) 
Family Alaudidae   (Larks) 

474+ Evemophila a pestrns   (Horned Lark) 
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TABLE  ^.3.1.     cont, 

Family  Hirundinidae   (Swallows) 
615+ Taahyntneta thatassina (Violet-green Swallow) 
S\k Iridoprocne bioolor  (Tree Swallow) 
616 Riparij. riparia  (Bank Swallow) 
612+ F'tr-ochelidori pyrrhonota    (Cliff Swallow) 
611+ Progne suhis   (Purple Martin) 

Family Corvidae   (Jays,  Magpies and Crows) 
478 Cyanoaitta stelleri   (Steller's Jay) 
481+ Apheloaoma aoerulesoens  (California Scrub Jay) 
476+ Pioa nuttallii   (Yellow-billed Magpie) 
486 Corvus oovax   (Common  Raven) 
488+ Cowus hvadhyrhynahos  (Common Crow) 

Family  Paridae  (Tits) 
733+ Parus inomatus  (Plain Titmouse) 
743+ Psaltriparus minimus   (Common Bush-tit) 

Family  Sittidae   (Nuthatches) 
727+ Sitta oarolinensis  (White-breasted Nuthatch) 

Family Chamaeidae   (Wren-tits) 
742+ Chamaea fasaiata  (Wren-tit) 

Family Cinclidae   (Dippers) 
701 Cinclus mexiaanus  (Dipper) 

Family Troglodytidae   (Wrens) 
722 Troglodytes troglodytes  (Winter Wren) 
719+ Thryomanes bewickii   (Bewick's Wren) 
725+ Telmatodytes palustris  (Long-billed Marsh Wren) 
715 Balpinates obsoletus   (Rock Wren) 

Family Mimidae   (Mockingbirds and Thrashers) 
703+ Mimus polyglottos  (Mockingbird) 
710+ Toxostoma redivivwn  (California Thrasher) 

Family Turdidae   (Thrushes) 
761 Turdus migratorius   (American Robin) 
763 Ixoreus naevius   (Varied Thrush) 
759 Catharus guttatus  (Hermit Thrush) 
758+ Catharus ustulatus   (Swainson's Thrush) 
767+ Sialia mexiaana  (Western Bluebird) 

Family  Sylviidae   (Gnatcatchers and  Kinglets) 
748 Fegulus satrapa   (Golden-crowned Kinglet) 
749+ Regulus calendula  (Ruby-crowned Kinglet) 

Family  Bombyci11idae   (Waxwings) 
619 Bombyailla aedrorwn  (Cedar Waxwing) 

Family  Laniidae   (Shrikes) 
622+ Lanius ludovicianus   (Loggerhead Shrike) 

Family Vireonidae   (Vireos) 
632+ Vireo huttoni   (Mutton's Vireo) 
627 Vireo gilvus   (Warbling Vireo) 
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TABLE 4.3.1.     cont. 

Family Parulidae (Wood Warblers) 
636 Mniotilta varia     (Black and White Warbler) 
646+ Vemivora aelata  (Orange-crowned Worbler) 
652+ Dendroioa petechia  (Yel low Warbler) 
656+ Dendroioa aoivnata  (Yellow Rumped Warbler) 
669 Dendroioa oaaidentalis   (Hermit Warbler) 
681+ Geothylpis trioas   (Yellow-throat) 
685+ Wilsonia   pusilla   (Wilson's Warbler) 

Family  Icteridae  (Orioles,   Blackbirds  and Meadowlarks) 
501+ Stumella negleata  (Western Meadowlark) 
493 Stumus vulgaris   (Starling) 
497 Xanthoaephalus xanthoaephalue  (Yellow-headed Blackbird) 
498+ Agglaiue phoeniaeus   (Red-winged Blackbird) 
505+ laterus ouaullatns   (Hooded Oriole) 
504 laterus parisorum    (Scott Oriole) 
508+ Icterus galbuta   (Northern Oriole) 
510+ Euphagus ayanooephalus   (Brewer's Blackbird) 
495+ Molothrus ater  (Brown-headed Cowbird) 

Family Thraupidae  (Tanagers) 
607+ Piranga ludovioiana   (Western Tanager) 

Family Fringi11idae 
596+ Pheuotious melanooephalus  (Black-headed Grosbeak) 

+ Guiraoa aaerulea   (Blue Grosbeak) 
599+ Passerina amoena   (Lazuli   Bunting) 
518 Carpodaous cassinii   (Cassirs Finch) 
519+ Carpodaous mexioanus   (House Finch) 
529+ Spinus tristis  (American Goldfinch) 
530+ Spinus psaltria  (Lesser Goldfinch) j 
587+ Pipilo erythrophthalamus   (Rufous Sided Towhee) 
591+ Pipilo fusaus   (Brown Towhee) 
542+ Passeraulus sandwiahenis   (Savannah Sparrow) 
546 Ammodramus savannarum  (Grasshopper Sparrow) 
552 Chondestes grarmaaus   (Lark Sparrow) 
580 Aimophila rufiaeps   (Rufus-crowned Sparrow) 
574 Amphispisa belli   (Sage Sparrow) 
567+ Junoo hyemalis   (Dark-eyed Junco) 
560 Spizella passerina   (Chipping Sparrow) 
562 Spizella treueri   (Brewer's Sparrow) 
554+ Zonotriahia  leuaophrys   (White-crowned Sparrow) 
585+ Passerella iliaaa   (Fox Sparrow) 
58l+ Melospiza melodia   (Song  Sparrow) 

Family Ploceidae  (Weaver Finches) 
+ Passer domeesticus   (House  Sparrow) 

*    Fully  protected species   (State  and/or Federal   laws) 
R    Rare or endangered species   (State and/or Federal   laws) 
a 
b 
+ Species observed during the study. 
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TABLE k.k.].     Checklist of Manmals   in   the Region of Vandenberg AFB. 

Order Marsupialia 
Family Didelphidae 

+ Didelphis marsupialis   (Common Opossum) 

Order   Insect ivora 
Family Soricidae 

Notiosorex arawfordi  (Gray Shrew) 
+ Sorex ovnatus  (Ornate Shrew) 
+ Sorex trowlvidgii   (Trowbridge's Shrew) 

Family Talpidae 
+ Saapanus latimanus   (Broad-footed Mole) 

Order Chi roptera 
Family VespertiIionidae 

Myotis ywnanensis   (Yuma Myotis) 
Myotis thysancdes   (Fringed Myotis) 
Myotis evotis  (Long-eared Myotis) 
Myotis volatxa  (Long-legged Myotis) 
Myotis aatiformious  (California Myotis) 
Myotis subuLatans   (Smal1-footed Myotis) 
Pipietrellue hespems  (Western Pi pi st re lie) 
Eptesteus fuscue  (Big Brown Bat) 
Pleaotus tounsendi   (Lump-nosed Bat) 
Lasiurus borealie  (Red Bat) 
Laciurus oinereus   (Hoary Bat) 
Corynorhinus towneendii  (Townsend's Big-eared Bat) 
Antrozous pallidus   (Pallid Bat) 

Family Molossidae 
Tadarida brasileneis  (Brazilian Free-tailed Bat) 
Eun,ops pevotis  (Greater Mastiff Bat) 

Order Lagomorpha 
Family Leporidae 

+"       Lepus aalifomiaus   (Black-tailed Jack Rabbit) 
+*       Sylvilagus audubonii  (Desert Cottontail) 
T*       Sylvilagus baohmani   (Brush Rabbit) 

Order Rodentia 
Family Sciuridae 

Eutmias merriami   (Merriam's Chipmunk) 
+ Spemopphilus  (Citellus) beeaheyi  (California Ground Squirrel) 
+*        Saiurus griseus  (Western Gray Squirrel) 

Family Geomyidae 
+ Thomomys umbpiius   (Southern Pocket Gopher) 

Fam i I y He te romy i dae 
+ Perognathue aalifomiaus   (California Pocket Mouse) 
+  I)    Dipodomye heermanni   (Heermann's Kangaroo Rat) 
I)        Dipodomys venustus  (Graceful  Kangaroo Rat) 
•f 1)    Dipodomys agilis  (Agile Kangaroo Rat) 
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Table k.k.].     cont. 

Family Cricetidae 
Onyohomys torridus  (Southern Grasshopper Mouse) 

+ Reithrodontomys magalotie  (Western Harvest Mouse) 
+ Peromysous aalifopniaus  (California Mouse) 
+ Peromysous maniculatua   (Deer Mouse) 
+ Peromysous hoylii   (Brush Mouse) 
+ Peromysous truei  (Pifton Mouse) 
+ Neotoma lepida (Desert Wood Rat) 
+ Neotoma fusoipes   (Dusky-footed Wood Rat) 
+ Miorotus oalifomiaus   (California Vole; Ca. Meadow Mouse) 

Family Castoridae 
+ Castor aanadensis  (Beaver) 

Fami ly Muridae 
Rattus rattus  (Black Rat) 
Rattus norvegious  (Norway Rat) 
Mus musaulus  (House Mouse) 

Order Carnivora 
Family Canidae 

+ Canis latrans  (Coyote) 
+*        Urooyon oinereoargenteue  (Gray Fox) 

Family Procyonidae 
**       Bassarisous astutus  (Rlngtailed Cat) 
+*       Prooyon lotor (Raccoon) 

Kamily Mustelidae 
+ Mustela frenata (Long-tailed Weasel) 
+ Taxidea taxus  (Badger) 

Spilogale graoilis  (Western Spotted Skunk) 
+ Mephitis mephitis   (Striped Skunk) 

Family Pelidae 
**       Felix aonaolor (Mountain Lion) 
+*       Lynx rufus  (Bobcat) 

Order Artiodactyla 
Fami ly Cervidae 

+*       Dana (Odoooileus) hemionus  (Mule Deer) 
Family Suidae 

+*       Sus sorofa  (Feral   Pig) 

*    Species  regulated by California Department of Fish and Game and California 
Fish and Game Commission. 

** Fully protected species under current California  law. 

1)  Thought  by some mammalogists to be conspecifics   (ref.  26). 

+    Species observed during the survey. 
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date by  vegetational   association,  along with expected vegetational   affinities, 

in Table 6.1.5 of Volume  I.    Section k.5  includes a summary of  relative 

abundance and diversity of mammals sampled   in each major vegetation  type. 

A taxonomic problem seems to be evident  in the genus Dipodomya   (Kangaroo 

rats;   in  the  vicinity of Vandenberg AFB.    Three species are described  from 

the vicinity:    D.  agilis,  D.  venustus, and D.   heermanni.    All   three may be 

conspecific   (ref.   25),  and further  investigation of series collected during 

the course of  this project may aid  in   resolution of the systematic status of 

this group.     Field  identifications to date on  live specimens  indicate both 

D.   hemanni  and D.  agilis; however,   reliable  identification can only be made 

from skulls  and bacculi   (or penis). 

k.k.2.     Large  terrestrial  mammals.     Both Sherman and pitfall   trapoing 

techniques,   designed for capture of amphibians,   reptiles, and small  mammals, 

are not  applicable  for large mammals such as bobcat, coyote, mule deer and 

feral  pig.     The occurrence of  these species   is based on sightings   in  the  field 

by project personnel  as well  as competent Vandenberg AFB personnel. 

This section of the  report will   be directed  to  large mammals observed on 

base during  daily,   routine field work commencing on July 30,   197^,and terminating 

on  June 6,   1975-     In most cases,  numbers of observations,  area observed, 

and specific  vegetation types will  be given  in the following annotated  list. 

In addition,   evidence by scat,  tracks,  dens, or carcasses were employed  to 

confirm the  presence of large mammal   species. 

Black-tailed Jackrabbit:    This species was observed  in nearly every 

vegetation type,     it was most abundant   in  stabilized dune and annual   grassland 

vegetation on Burton Mesa.    Although the Black-tailed Jackrabbit  reproduces 
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year-round,   their numbers are regulated by such predators as eagles,  hawks, 

owls and snakes   (including  rattlesnake)   (ref.  26). 

Desert Cottontai I:    Also called the Audubon Cottontail,  this species   is 

perhaps   (with the possible exception of the California Ground Squirrel)   the 

most  frequently seen  large terrestrial  mammal  on base.     It  is found  in nearly 

every vegetation  type, with  the exception of Tanbark Oak forest.    Preferring 

somewhat   low brush cover such as chaparral   and coastal  sage scrub,  this species 

is only occasionally seen  in the Sudden Ranch area.    Coyote,  fox, bobcat, 

hawks, and owls are known predators of the Desert  Cottontail. 

Brush Rabbit;     Unlike the Desert Cottontail,   the Brush Rabbit prefers 

extremely dense wooded and brush areas where  it  feeds  in close proximity to 

its hiding place   (ref.  26).    This species was occasionally seen on Vandenberg 

AFB.    Like most  species of hares and rabbits of the southwest,  the Brush 

Rabbit will  breed year-round with three to six  in a  litter.    Predators are 

the same as those for the Desert Cottontail. 

Merriam Chipmunk:    According to  Ingles   (ref.   26),  this species  frequents 

large stands of chaparral  and foothill  woodland and may extend up to 7,000 

feet  into open coniferous forests  in the southern half of California. 

Merriam Chipmunk was not seen during the survey,  although  it  is expected 

uncommonly  in Bishop Pine forest, Oak Woodland,  Tanbark Oak forest,  and tall 

stands of dense chaparral. 

California Ground Squirrel:    This  species   is common throughout  the year 

in disturbed areas on Vandenberg AFB.    Sudden Ranch area has the  largest 

on-base population of  this squirrel,  perhaps as a  result of overgrazing and 

reduction of native chaparral  and coastal  sage  scrub communities. 
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Western Gray  Squirrel:    Restricted to Bishop Pine forest, this species 

was occasionally seen off Santa Ynez Ridge Road and Lucio Road during spring 

and summer months.     Currently,  there are two  individuals nesting  in the burned 

pine  forest at quadrat  HB-k57  (Appendix A). 

Beaver:     Introduced.    Chiefly nocturnal   in  habits,  the beaver was not 

observed at Vandenberg AFB.    Three dams were seen on the San Antonio Creek in 

the vicinity of El   Rancho Road bridge;  five dams were present on  the Santa 

Ynez River just west of the Federal  Correctional   Institution.    According to 

Mr.  Jim Johnston,   California Department of  Fish and Game was unsuccessful   at 

introducing beaver   in Honda Creek. 

Coyote:     This  species has been seen abroad   In every existing vegetation 

type during both day and night     It was frequently seen in the cantonment 

area around buildings and foraging among eucalyptus trees.    Few coyotes exist 

in the highly disturbed Sudden Ranch area due to the non-availability of food 

through habitat destruction. 

Gray Fox;    According to several  airmen on base,  the gray fox has occupied 

buildings    id subsequently established dens   In the cantonment area.    Scats 

were seen   in  chaparral on south Vandenberg AFB,  and one adult was observed 

crossing Santa Ynez Ridge Road and  into  low chaparral. 

Ringtailed Cat:    This secretive, nocturnal   animal   frequents caves, crevices, 

and hollow trees  In thick brush and forested areas.    Although not seen on  the 

survey,  this  species   is expected in Honda and Bear Creek Canyons.    This  Is a 

fully protected species under California  law. 

Raccoon:     Tracks were present   in close proximity to permanent bodies of 

water,   i.e.  Honda Canyon,  Bear Creek Canyon,  Santa Ynez River, San Antonio 

Creek,  and Mod   III   Lake.     Several   individuals were observed around the VOQ 
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during evening hours,and one was  found dead on Point  Sal  Road north of Lions 

Head  in August. 

Long-tailed Weasel:     This  species was frequently  seen on  roads  surrounded 

with annual   grassland fields during ApriI-September,  particularly  in the 

vicinity of the Santa Ynez River and also Burton Mesa along 13th Street.    Few 

individuals were seen  in  fields within the cantonment  area. 

Badger:     This  species was  not seen during  the survey.     It probably occurs 

uncommonly   in open grassland,  coastal   sage scrub,   and  sparse chaparral   vegetation. 

Western Spotted  Skunk:    This small,  nocturnal   skunk favors chaparral  and 

sparsely wooded areas and streamside conditions.      It  probably occurs uncommonly 

at  Vandenberg AFB. 

Striped Skunk:     This  species has been seen on numerous occasions  throughout 

Vandenberg AFB.     As many as six  individuals per mile were counted on the Lompoc- 

Casimalia Highway with  the  roadside predominated  by chaparral   vegetation.     One 

individual  was seen on  Espada Bluff,  about   1A mile  south of  Sudden Ranch. 

This species has great   importance  in  rodent and  insect  control. 

Opossum:     Introduced.     One   individual  was  found on  the  Santa Ynez  River 

bridge.    This species   is  usually active at  night.     Probably abundant   in  the 

Sudden Ranch area but also found  in Oak Woodlands  and riparian streams!des 

where  they  feed on   insects,  carrion and vegetable  material. 

Feral   Cat:     Introduced.    These are domestic  cats which have  reverted 

to i wild state and have adopted to a diet of native reptiles, birds, 

and mammals.     Several   were  seen   in  the cantonment  area  around buildings and 

open   ruderal   fields.     One   individual  was observed   fleeing from Oak Mountain 

Road down a storm drain    and  into dense chaparral   on  January   12,   1975- 
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Bobcat :     Observations of bobcat on  Vandenberg AFB   include  the following 

areas: 

a) 19 August  ^37^,  Bear Creek Canyon on Old Surf  Road,  Coastal  Sage 

Scrub/Riparian Woodland;  one individual,  adult. 

b) 22 August   IS?'»,   Honda Ridge Road,   1A mile east of Coast Road, 

Coastal   Sage Scrub; one   individual   adult. 

c) I? October  I97A,     Bear Creek Canyon near quadrat WA-M6,  Riparian 

Woodland;   six  individuals   (2 adults and k juveniles). 

d) 12 October  197^,   La Salle Canyon  Road,  Coastal   Sage/Riparian Woodland; 

one   individual,   adult. 

e) 12 October  197^,   Honda Canyon Road,  Riparian Woodland; one  individual, 

adult. 

f) 16 October  197^,   near junction  Honda Canyon and Coast  Roads,  Coastal 

Sage  Scrub stabilized dune; one   individual,  adult. 

g) 16 January  1975,   Bear Creek Canyon,  ca.   1A mile east of Old  Surf 

Road,   Riparian Woodland;  one individual,  adult. 

h)    k June  1975,   1.5 mile west of Tranquil Ion Peak on Honda Ridge  Road, 

Chaparral/Coastal   Sage Scrub; one   individual,  juvenile. 

All  observations of bobcat at Vandenberg AFB  indicate a  rather large 

population,  particularly   in canyons of riparian woodland. 

Mountain   Lion:     This   is the   largest  species of cat   in California and   is 

suffering rapid decline   in  numbers  throughout   its   range.     it  seldom attacks 

livestock  If deer are plentiful   and there are only a  few authentic cases of 

attacks    on human  beings   (ref.   26).    There have been sightings or evidence of 

mountain  lion   reported by military personnel   in Bishop Pine forest and  Purissima 
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Point,   although  these are questionable.     No individuals,   tracks or scat were 

discovered at Vandenberg AFB by  field personnel. 

Mule  Deer.     This species was  seen on numerous occasions   in every  vegeta- 

tion  type at Vandenberg AFB.     Population estimates of 2,500-3,000 were suggested 

for deer occurring on base   (ref.   27),  although  this  figure seems high  based on 

availability of primary  feebing areas.     Accurate estimates  are given   in section 

7.3,   Volume   I.     Chaparral   vegetation provides  browse for mule  deer as  well   as 

grassland bordering the Santa Ynez.     Ceanothus  sp.   in drainages, canyons, and 

mesas   is excel lant- browse  for  this  species.    Few deer were  seen  in  the vicinity 

of Sudden  Ranch.     This could be  the effects of   1)  excessive off-base  poaching, 

2)   competition with grazing   livestock,  and 3)   destruction of  primary   feeding 

resources.     Compton   (ref.   27)   discussed deer-aircraft collision hazards at 

Vandenberg AFB and  suggests   that  an "...effective control  of   the problem is 

possible wJth a specially constructed  fence and   limited habitat alteration". 

Large herds   (i.e.,  20+)   have been  seen   in chaparral   land circling the  airfield 

as well as on lawns within the cantonment area. 

Feral   Pig:     Introduced.     On  Vandenberg AFB,   it   is most  abundant   in San 

Antonio Creek and associated  Barka Slough.     It  has been observed  in  areas of 

dense  Ripai ian woodland or wetland scrub  such as  Bear Creek  Canyon,   Honda 

Creek,  and the Santa Ynez  River valley.     Freshly broken  turf,   up-rooted plants 

and numerous tracks were evidence of  feral   pig activity along wetland  areas 

throughout   the base. 

4.4.3.     Bats.     Bats are  the only mammals of  true  flight.     A total   of 2k 

species occur  in  California,   nearly all   being   insect!vorus.     Of this   total, 

]k species of bats are expected at  Vandenberg AFB;  none were  seen during the 

entire  survey.    The absence of bats  an  Vandenberg AFB may be  associated with 
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long periods of heavy  fog and a  reduction of   flying   insects.     Furthermore, 

fog may   impair  their echolocation system, although  this hypothesis needs  to 

be substantiated.     Several   attempts were made  to document   the occurrence of 

bats on base.     Bridges   in  the  vicinity of Honda Canyon,  old barns  at  Sudden 

Ranch,  and the boat house were carefully searched during  spring and winter 

months without   success. 

k.k.k.    Marine mammals.     Due to the close proximity of  the  100  fathom 

contour curve  to  the Vandenberg shoreline, any normally occurring species of 

marine mammal  may be found   in   this area.     In addition, any north Pacific 

temperate,  subtemperate or tropical   species may move  Into  this area with 

summer waters,  and many more  northerly  forms may be  found here   in  the winter 

months,   (Table k.k.k.1). 

Order Cetacea 

Suborder Odontoceti 

Phoaoena phoaoena  (Harbor Porpoise).     The  Harboi   Porpoise 

ranges  from Point  Barrow,  Alaska,  south  to central   California   in San  Luis 

Obispo County.     It occasionally occurs   in waters off southern California with 

only one   record   In Los Angeles  Harbor.     One skull  was discovered near the 

mouth of  the San Antonio River   In December,   IS?'»«     This species probably 

occurs  uncommonly along the coast of Vandenberg AFB. 

Suborder MystIceti 

Esahriohtius glauaus   (California Gray Whale).    During the 

period from December through May the gray whale  is  the most  commonly observed 

marine mammal   in  the Vandenberg area.     During  the summer months gray whales 

feed  in  the western Bering Sea and adjacent Arctic Ocean.     In  the winter months 
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TABLE 4.4.4.1.     List of Marine Mammal   Species Occurring off Vandenberg AFB 
in Order of Probable Abundance. 

Order Cetacea 
Suborder Odontoceti 

Family Delphinidae 
Lagenoi'hynchus obliquidens  (Pacific White-sided Dolphin) 
Phocoemides dalli  (Dall's Porpoise) 
Lisjodelphis borealis  (Northern Right Whale Dolphin) 

*Phu.'aena phoaoena (Harbor Porpoise) 
Oroinus crca  (Killer Whale) 

Suborder Mysticeti 
*Esahriahtius glauaus  (Gray Whale) 
Balaenoptera aautorostrata  (Minke Whale) 
Megaptem noveangliae  (Humpback Whale) 
Balaenoptera physalus  (Fin Whale) 
Balaenoptera borealis  (Sei  Whale) 

Order Carnivora 
Suborder Fissipedia 

Enhydra lutris nereis   (Southern Sea Otter) 

Suborder Pinnipedia 
*Eumetrpias jdbata (Steiler Sea Lion) 

Zalophue aalifomianus  (California Sea Lion) 
*Phoaa vitulina  (Harbor Seal) 

* Sightings  reported during the present  study. 
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between  December and February,they  follow the coastline  to  the breeding  lagoons 

of Baja California   in groups of  two  to five.    The  reverse or northward migra- 

tion  becomes heavy   in early March dnd  tapers off  rapidly   in early May   (ref. 

28).     The contour of the coast  has much  to do with  the proximity of  the whales 

to shore and any promontory that   lies across a bight or bay   is  used as a 

landmark point  (ref.  28).     They may approach from one mile  to within a  few 

hundred yards of shore and have been   reported to surf  ride  breakers   (ref.  29). 

In  the  Vandenberg area,   Point Arguello seems to serve as just  such a   landmark 

point.     Consequently,   this brings  the entire eastern  Pacific grey whale 

population within  the  three-mile   restricted zone   in  this area.     At  present  the 

population  has stabilized at about   10,000-12,000   individuals   (ref.   28). 

This  species of Cetacean   is on  the  federal   list of  rare and endangered species. 

Numerous sightings  close  to shore at  south  Vandenberg were made. 

Order Carnivora 

Suborder Fissipedia 

Enhydra lutris nereis   (Southern Sea Otter).     Although presently 

not  documented  in  the Vandenberg area,   the former  range of  the  California sea 

otter extended from the Aleutian   Islands  to Baja California   (ref.   30).     Recently, 

the population  in  the area of Monterey,  Galifornia, has been expanding  rapidly, 

and   its  southern  range has extended  to   include Point  Buchon and Avila   (ref. 

30).     Due  to the presence of kelp and  the  relatively undisturbed  rocky 

intertida!   zone,   the Vandenberg area presents an   ideal   sea otter habitat. 

Therefore,   considering  the  restricted access of  this  stretch of shoreline,   it 

is quite possible  that  the sea otter may have already established a colony  in 

the northern area of the base.     However,   since sea otters can  feed only   in 
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rocky zones,   this would  imply a migration across a 20-mile Stretch of 

sandy  beach  from Pismo Beach  to Mussel   Rock and Point  Sal.     This would hardly 

prove a  serious barrier since sea otters have been known  to migrate 30 

miles or more   (ref.   31)-     The  13 miles  of coastline between Point  Buchon and 

Pismo Beach should also not  be a deterrent due  to the presence of much   ideal 

sea otter habitat.    The  total   area which must  be traveled   is estimated at 

only  33 miles.     It  is  logical   to assume  that  this fully protected species, 

if not  now present, will   shortly be   found   in  the Vandenberg area--barring 

the   intervention of man. 

Suborder Pinnipedia 

Eumetopiaa jobuta   (Steller's  Sea Lion).     The  range of   the 

Steiler  sea  lion   includes  the Channel   Islands of the  southern California 

coast  northward to the Bering Sea   (ref.   32).     Rookeries are most  often  found 

in areas  of  remote  rocky coasts well   away from civilization.    The breeding 

season begins early  in May when  the  adult bulls establish  their  territories. 

Females  arrive and give birth two to  three weeks   later and the bulls   retain 

their  territories until   August.     At   this   time   the  individual  males  are   thought 

to migrate northward since  fewer males  are seen on the California coast  during 

the winter   (ref.   32).     One dead adult  male was  found   in December     197^ near 

San Antonio Lagoon. 

Zalophus californianus   (California Sea Lion).    Much of  the 

range of  the California sea  lion overlaps  that of the Ste'ler sea   lion.     They 

exist   in  almost equal   numbers along  the  coast  and also frequent   remote,   rocky 

shores.     The breeding season extends   from the month of May through June. 

Individuals  have  been observed from Point Arguello north  to Lion's  Head. 
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Vhoaa vitulina   (Harbor  Seal).    The harbor seal   is  distributed 

along  the  Pacific coasts of North America south of  the Aleutians  to  the 

coasts of California and Mexico   (ref.   32).    The southernmost   limit of  this 

species   is most   likely Cedros   Island off  Baja California.     This species 

normally  pups on   land or on a sandbank with the first births occurring   in 

April.     Observations by the Naval  Undersea Center,   San Diego have confirmed 

breeding  activity  in  the Vandenberg area   (Leatherwood,  per.   comm.).     Numerous 

adults  utilize   rocky shore areas  from the boat house   (south of Point  Arguello) 

to Purissima Point for hauling grounds.     As many as 69  in a group have been 

recorded. 

**. 5.     Structure and Dynamics of Vertebrate Communities 

In   the   following  tables,   the quantitative aspects of  the vertebrate 

sampling  programs described   in  Section 4.1   are summarized.     Table 4.5.1 

lists  the abbreviations used   in  recording  the occurrence of each vertebrate 

species   in  subsequent  Tables ^-S-l  to 4.5-5.     Table ^-^.2   describes   the total 

capture   frequencies of vertebrates  taken   in Sampling Period   I   (27 September 

to  19 October  \31k),  by vegetational   association.     Table 4.5-2  contains these 

data  for  Sampling Period   II   (5 Janaury  to 29 January   1975)-     Tables 4.5.^4 and 

'♦.5.5 present  these data for Sampling  Periods   III   (21  March to  II  April   1975) 

and   IV   (12 May  to 6 June   1975),   respectively.    These  tables provide a  summary 

of   JII   the   raw field data used   in deriving the next  set of tables,   terrestrial 

vertebrate   relative abundance   (and diversity)   summaries. 

Table 4.5-6 contains  the above described summaries of relative abundance 

and diversity for amphibians,   reptiles and small mammals  taken at permanent 
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stations, by time of year.    Each vegetalionat   unit  is treated separately,  and 

the sub-sections of Table A.5-6 are as  follows:     i  - Bishop pine forest, 

2 - Tanoak forest,  3 - Oak Woodland, ^ -  Riparian Woodland, 5 - Chaparral, 

6 - Coastal   Sagebrush   (normal   phase),  7 -  Coastal   Sagebrush   (stabilized dune 

phase),  8 - Coastal   Sagebrush   (purple sage phase),  9 " Annual   Grassland, 

10 - Coastal  Salt Marsh. 

Estimates of avian  relative abundance and diversity are compiled   in Table 

4,5.7,   from permanent sampling quadrat  transects and other areas.     These data 

are presented by census season, by vegetational  community or habitat  type. 

The sub-units of Table ^.$.7 are as  follows:     1   - Bishop Pine  forest,  2  - 

Tanoak forest,   3  " Oak Woodland, 4 - Riparian Woodland, 5  - Chaparral, 

6 - Coastal  Sagebrush  (all  phases),  7 - Annual  Grassland, 8 - Coastal   Salt 

Marsh,  9  -  Fresh Water Marshes and Lakes,   10  - Coastal   Lagoons,  and   II   - 

Coastal   Strand. 

136 



Abbreviation 

Table 4.5.1. 

Codes for Vertebrate Species Listed in 

Tables  4.5.2 to  4.5.5. 

Species Common Name 

Eci 

Bat 

Alu 

Hre 

Soc 

Pco 

Esk 

Gmu 

Dpu 

Pme 

Tel 

Tsi 

Cvi 

Sor 

Str 

Dhe 

Dag 

Turn 

Pea 

Rme 

Pel 

Pma 

Ptr 

Pbo 

Nfu 

Nie 

Mca 

Ensatina eschscholtzi 

Batrachoc ps attenuatus 

Aniedes lugubris 

Hyla regilla 

Sceloporus occidentalis 

Phrynosoma coronatum 

Eumeces skiltonianus 

Gerrhonotus multicarinatus 

Diadophis punctatus 

Pituophis melanoleucus 

Thamnophis elegans 

Thamnophis sirtalis 

Crotalus viridis 

Sorex omatus 

Sorex trowbridgii 

Dipodomys heermanni 

Dipodomys agilis 

Thomnomys umbrinus 

Perognathus califomicus 

Reithrodontomys megalotis 

Peromyscus califomicus 

Peromyscus maniculatus 

Peromyscus truei 

Peromyscus boylei 

Neotoma fuscipes 

Neotoma lepida 

Microtus califomicus 

Ensatina 

Slender Salamander 

Arboreal Salamander 

Pacific Tree Frog 

Western Fence Lizard 

Coast Horned Lizard 

Western Skink 

Southern Alligator Lizard 

Ringneck Snake 

Gopher Snake 

Western Terrestrial Garter Snake 

Western Aquatic Garter Snake 

Pacific Rattlesnake 

Ornate Shrew 

Trowbridge Shrew 

Heerman's Kangaroo Rat 

Agile Kangaroo Rat 

California Pocket Gopher 

California Pocket Mouse 

Western Harvest Mouse 

California Mouse 

Deer Mouse 

Pinyon Mouse 

Brush Mouse 

Dusky-footed Woodrat 

Desert Woodrat 

California Vole 

137 



in « 
•o 
3 
I-I 
u 
c 

•H 

o 
10 

rH 
cd 

2 • « 
O <ft 

& <: u 
i-i *J u 
o ■V c C/5 t^ (0 
W o» i < •-H 

-3 Pi .c < V 05 s X) o o TJ 
l-H 

H g < o 
H l-H 

0   2^! 

CO 

e 
I 

V) 

I 
•a- 

u 
o 

(N 

o 
■H 

4) 
a. 

00 
c 

•H 

w 

.2 

«4-1 

I 
8 
u 

v> 
r-1 

§ 
•> • 

m in 
o> PH 

rH    CO 
•H   3 

<u > 

•«   C 

s 
•H    0) 

u 

t-H 

1-2 
O    U 
C    Rt 

si rt  rt 
3 -1 
Jt/i 

(/) 
rt u 

§1 
•H rt 
b -' rt TJ 
Q, O 

•H O 
OC 2 

rt      in 

rt o o 

a.     4J 
O   <ü   W x c a> 
£ ^ ,0 

C 
rt 

o a, 
rt 
u 
u 
rt 

X! 
•H    3 
rt Pi 
♦J O 
W W 
rt 
O   9i 

CO 
to 

•-• o o o O O O (N| o 

■C 
i-H w rt Pi 

s rt 
o 4-> 
u i—1 * rt 

en 
* 

in 
V 

•H 
<J 
V 

to 

CM O O O ■»t rt •H o o m \o o 

O O O 1^ rj -( 

1^ rt o O 

O O O OOOOOi-ICNIrtrtrt 
CM 

Ol 

TJ-     rt 

O        rt 
UO rt 

o o o o 

V rt O O o o 

—• O <-i o 

-• O O O O olo rt 

I'-'fMOOOOCMO to O O rt 

r^ CM o rt o o|rt 

O o rg o o f^ "-• rt 10 (\| 

Ok O 
<N rt 

•-< O o TJ- ro o IH 

^ O O rt »O  O  O  O  rH  rt 

O CM rt rsi 

00 

o o o o o to O O Tl- O 

^■OOOroovOOfMrjCM^- 

'it      rt 

o      eg 
Ok        rt 

o in iv. i/j V  «Ü- rt rt 00 

O O O O 

o o o o 

\0 rt rt rt 

O O O O O <N to OkOOOt^OvOWOCTl^HO 
to Ok 

oo 

V) +i 

o O O o o o 

«M 00 rt rt t^ to to 

w 
... 3a)0^33«>«-i 
lU eo < X w w u fföl H 

oooooootootooo 

OjlrtrtrtOOitOOOrtl^^o, 
1^ CN        MtO^-rttoS 

CM 

vO 
to 

to 

in 

rt 
u 

in tn "O 
■p ♦J rt 
rt  rt 3 
Pi   Pi   IT 

rt rt w 
3   3   C 
O* O'-H 

ÖC   00   PL, 
c c r 

Pi 
3 
a 

«w 

PiPirta>t>ogrta)~4rtrt3 

in 

Pi 
3 

(X 
rt 
u 

CN 
eg 

in IN 

o 
0) 

to 

in in 

X p 
•H » 
in +J 

c c 
o o 

a> o 
in m 
rt rt 

00 CO 
+ * 

in 
Pi 
O 

138 



r—« 
•3 
c 

ca CO 
i/i 3 rH o o o o 
(U Ct </) 
1 ^ 

1/1 
cd ^ (x 

o CJ 
c 
•H 

c •3 o ca c 
w ■ H cd 
r-( u i-H 

ca ca 
a, 

"3 
O 

to o o « 

z: • * ■rt O 
o ifl a: X 
►—* a, 
H ca 
< In 
l-H •P 
U ^K 
o C u ■P 
in irt cd cd V) 

U) r- n *    X) ^ <u o o o o 
< o» c ca u <—« 0) cd o o 
*3 J3 H u. < X W 
2 ^ 
O at "3 
HH 3 C 
H C rt O. 4-> 
< to o 0) m 
H ►"S f-H -C c u a» o -H o 
W i—1 w • rt ^ 
U o> ta • rt D, o w (N M-I w 00 u. 
> 

1 •H 
C 
o 

> a •H -3 
CO £ s 

*-> C 
cd 

yi ea o •H ^ i—» 

H 3 u o cd TJ —I o o o 
J 
3 § *u o 

in 
O 8 

w r) •3 en % 
w 0) < 
a: LO > 

o c cd 
u 1 B o ^H 

z (U •H U 
(-H HH u 4-> cd 
»J l-H 

13 
O 

in 

ca 

ca 

OO 

CT> O O •-' 

to •H 1 > 
H Ü cd 

^ 
a. B 

i—* 2 Q ÖC —* ca 
< c ^H + 4-> o 
3 ■fH rt l/l m o o o c c/ f-H E ca 

o u 0) 

m 
in 

T3 
C 

cd 
in 

U1 ca 
• 

in 
-3 

01 0) i-t N 
f-t i-H ca ■ rt w 
Ä •H 3 ^H o rt P -o • rt 
H 

i/l 
C 
ca 

•H 

• H 

•H 
> 

•H 
T3 
C 

•H 

•3 
U 

3 

'S 
4-> 
to 

•—1 

ca 

4= 

[3 

tN o o o 

Ä 4-» 

O 
41 

cd 
O u * -H 

cd 

o c o o 

l-H M to 
i-H 
ea •3 

C 
* 

Tf   O  rH  <N 
I/) ca <N 
o t/i 

•3 "3 o 
3 4) ■ rt 

rH ,* o 
O H 0» WPS« 
c D^ <U     Cd   rH    ^ 

H-t B W m ea < a: 

«NOOCOOi-nOOOrHOOtO 

K) O O  O O —I 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

lO ^H o o o o 

(N O O O O O 

o o o o o o 

<N   l-H   O   O   O   rH 

U ^i   3   3   « —i 
o ifl B as 4> 

en ua u Q a. H 

O  00   ^H 

OooOO-HOOrHrOt^-^r^t 

OrrtOOOOOOirtTfOO 

OCNOOCMOOO'tvOTtO 

(OOOOOOOOOlvO-rti-H 

<NfHOO<NOOOinvO-HtO 

•-HOOO<N(NrHOr4TfTfO 
■rt rH   LO 

<-• o o o to O O O O « CM o 

OOOOOOOCNOvOOO 
to 

oocNOO-HCN^^Ttor^oo 
i-H i-H ,-(  tH  "It  i/j  i-i 

§cd   3 
Ü HH 

vO  O 
Tt   rrt 

\D to 

oo r- 
to 

ca 
u 
•3 

rH   VO cd   m 
to 

m
p
l
i
n
g
 
q
u
 

f 
p
i
t
f
a
l
l
 

o a> cd   o 
rr 

rs
, 

f
o
u
r
 
s 

n 
a
b
s
e
n
c
e
 

CM a> ID   -rt 
o 

- 
al

l 
ot
h 

tr
ap
 
d
a
t
a
 

tfl in 
■M ♦J    c 
cd cd   cd 

to vO M S   1 t^ •3 
cd cd    4) 
3 3  Ä 
er er en 
OO Öfl   rH 
c C   cd •rt ■rt    *-» 

i-H rH      C 
n,   4> 

00   (N 5^ E   B 
to cd a 4) 

in 10-a 
X o  p. 

• rt S   3 
m ♦->   m 

O vO c C   in 
W  CNI   -H o O   4> 
4)   TJ- 73 u "3 "3   3 

»H    3             P< 0) 4)    rH 
cd +J     a. in in  u 
+J  O,       w cd cd  c 
O td co oo I-H 
H U       * + *     X 

139 

■Mi -ii t i-   l - 



i : 

i 
PH 

u 
c 

o 
(0 

55 • * 
Q in 
1—t 0. 
H ST < (H 
l—1 4J 

| S 
3 

4> g 
o lil TJ 
l-H t^- C 
H o> «) < p-t 

H iH 

s i-H 
•H 

i-H 

w u <u 
> ex p < •H 
>« a, 
CO r-l 

<-H a w o 
H 1 h 
J «w 
=5 X w u TS 

s u 4) 
> 

o T. g 
z i-t V 
l-H (M u 

V) l-H B 
HH B 

H s 
^ o B 

§ s u rt 
c a. B 

in • «50 
<t B -o • •H c 
m ^H « 
<T I" * • 

in w 
o W V  rH 

i-H PH   C« 

X ■H   3 
cd P nfl 
H 

a
m
p
h
i
b
i
a
n
s
,
 
r
e
p
 

e
c
a
p
t
u
r
e
d
 
i
n
d
i
v
i
 

pH ^ 
rH 

•o 
in 3 o 

TJ "O 
3  <U 
rH  * 
O   IH 
c 

>>H § 

i-H    « 

C   (A Is 

e "O 
§ 

ool 

«9 «O 
ft, O 

•H   O 
t* as 

ct in 

ß a» M 
rt O O 
H U. 

ft. 
O   4)   (A 
X C  4» 
IA -H   M 

•H a. o 
CO       u. 

■*  rH 

O   O 
O 
2 

(0 

u 

pH 3 
(4 <H 

+   ^ t) 
in W5 
eü 
O <u 
U oo «r 

10 

4> 
N 

•H   Ifl 

X 
i-H w 
et U 

■p «s 
in 2 
so 
O +J 
U PH 
* ca 

2 
•H 
CJ 
(U 
ftj 
to 

o o o o i-t (N O  O  PH  O  i-H 

«N O O O 

vO O O O 

00   O  i-H  rH 

O O O O 

0> O CN O 

O  O  CM  rH 

rHOOOCNOOOrHOOrHOO 

VO rH  O   O  O   tO   O MtOOOOOOCNOO^tvOO 
^T rH ^ 

o o o o o o o 

xO o o o o o o 

lO rH O O O O O 

vO O O O O rH O 

CN CM rH O O O rH 
CM 

i-H O PH O 

o o o o 

»O O vO CN 

tn 4-> 3 v 
u cd i-H H 
UJ ea < x 

OOOOOOOOCN00OOO 

OTtOOi-lOOOI>-Oi-IO(M 

o>fMOOo-irooo>ooocM«r 

O O O O  M OfMrHrHO>VOrHO 
rH IN 

i-li-HOOCNOi-HOvOWOOi-tO 
i-H    in 

•H O rH o o o o 
IO 

o o o o o o o 

t^- vO (M O i-H T}- (N 
CM 

O ^ 3 3 « -H 
_ ft, g 0) in 

UJ U Q G- H H 

1^ 

to 

to 

rH    O 

00    rH 

'S- 
(N 

1-HCMOOl^OOOOOtOrHOO 
'S- 

OOOOOOOOOrHrHOO 

in to o 
<M vO 

U   U   OS 
O   ^   rH 

CO W5 CO 

OlOrHCNi-Hh»PHrvlOvO 
rH tO   i-H  t»  in  CM   rH 

M 

a> bo B cd 
X   cd   3  u 
a a H a. 

rH    CO 

a. £ 
cd   3  H 
O I4H   +J 
S z a. 

a> 

l-H tO 

in oo 

u 
3 

u 

in o 
a> CM 

•H 
•J 

o- 
co 

in 

cd 
IH 

in  w "ö 

cd  cd   3 
U  U   tr 

cd  cd   oo 
3   3   C 
(T C -H 

i-H 
00 00   ft 
c c  § 

IS 
in  o 

MH 
o 
»   « 
♦J in 

>H 
c u 
o x 

4-1 
-a o 
in —i 
Cd   rH 

cQ cd 
« 

x 
•fi 
in 

C 
o 

<U 

% 
00 
+ 

]k0 



r 

w 
(U 

■a 
3 

<-H 

CJ 
c 

•H 

o 
•A 

1—4 

cfl 

2 • •» 
Q W 
t—i CM 
H S 
< h 
M •P 
^ C 
CO cfl 

s§ in g 
r-~ 0) 

.J o^ X 
< f-H W5 
2 
o (U T» 
1-H c C 
H 3 rt 
< •-5 
H 1—4 

Ö vO 
CO 

tu O <M 
> 4-> 

•H 
>- X a 
oQ cfl 

3E E 
CO o 
H (N N 
J rH <w 
3 
CO 1 •o 
s > 

0) 
> 

CJ 
t—t g 

2 -a o 
t—i o u 
»3 •H 
ON (4 in 
§ 0) i—i 

CO 
m 

00 | 
H c cO 

S •H 
i-H 

e 

§ I" i-H 

3 CO CO 
C/ CO S 

i/) • 
in ■a • c m CO 

<r 
o <U rH 

t-H •H   CO 
XI •H    3 
rt +J -a 
H 

I
n
c
l
u
d
e
s
 
al
l 

a
m
p
h
i
b
i
a
n
s
,
 
r
e
p
 

m
a
r
k
e
d
 
ar

.a
 
r
e
c
a
p
t
u
r
e
d
 
i
n
d
i
v
i
 

§ 

CO 

0) 
(30 
o 
> 

•a 
-i   c 
^3   cO 
3   ^H 
C   W 
C   in 
<   CO 

u 

c 
CO 

CO TS 
a. o 

•H   o 
06 3: 

cO in 
X ^ <U 
C « fH 
c0 O O 

a. ♦-> 
O   U tf) 
ä c a» 
tn -H U 
•H Q, O 

c 
cO 

CO T> 
O   O 

o 
2 

CO 

6 

rt  S 
*J o 
w co 
CO 
o (U 
u w 

CO 
CO 

X) 
0) 
N 

• H W) 
»H o 
•H 
£) 3 
cO Q 

CO 

CO 

o 
u 
* 

o 

a 
co 

o o o o 

o o o o rH   O 
(N 

vO o o o 

rH   O   O   O 

o o o o 

CO 

CO 
P, O   O   rH 

rH   O   O   O 

rH   O   «-H   O 

o o o o 

C>   O   <N   rH 

trt  *J   3   CD 
O    (0   rH    ^1 
ai aa < x 

O   \0   t   O   rH   r-J    O 

O O O O 00 o 

CNOOOrHrHOO 

O O O O -t <M  O 

lOrHOrHOOrHO 

o o o o o 
to 

(N| 

rH   O 
to 

(7) O O to O rH 

lOOOrHOOOO 

oooooooo 

0>   rH   LO   VO 
lO r^ 

rH   00   n   rH 

O ^  3  3  <u -< 
o v) B o. e v 
a. U4 a Q a. H 

OrHooor^ooo^rtoooo 

o o o o o o o vD  O t CN O O O 
tO rH 

o r- 

o oo 

ooOrHOoa>"trrvioooc 

o o o o ^H o o vO  O O  O CM  (N 

to^oooo'toooor^cr^ocNO 

vO to o o 
CM 

IOOOO>OT(NrHOOC 

\0«tO>-HO>^J',*rH LO to t^ 
to 

O -H o o 

(N a^ o o tO   rH   Cg   rH   (N   «t   rH 
to 

o o o o 

OCTiOOOOOtNOrHtOOOOO 

Tf 1-^ O rH 
to o 

<N 
(N rH 

^f VO tO IO O r-H »t 
\D ^r to (N 

CN 

^ihc0<Ua0Sc0(U—IC0C03VVIO 
O*-»rHjSC03OeOBCJ<+HrH4->J3 
cotocoQQHQ.oZQ.a.s:2za.D, 

00 

en 
00 

o 
lO 

ai 

00 

VO rH 

CTi 

CN tO 
O rH 

vO 

lO        to 
00 rH 

ri 
u 

3 
cr 
30 
c 

u 
3 
o 

<«H 

in 
u 
0) 

in 

X 
•rH 

in 
LO LO 
en in rj C 

in r^ (U o 
a) •rH 
u o T3 

rH 3 o <D 
cO 4J ex in 
+J o, CO CO 
O CO 0Q 
H u * + 

in 

CO 
tH 
•a 

a* 

DO 
c 

I 

m 
*-> 
co 

T3 
CO 
3 
cr 
00 
c 

&■ 

Ul 



m    - e c t. 
O  (0   o 
C  E «- 
(0   >- 

T3   0)   u 
c J: x 
3 bO   0) 

-Q         *J 
<   II 

t) 
CO    «) 

to 
4J       • 
1/) ." 
t) —   . 
1-   «0 (- 
0 «^- 

U.    4-1    c 
—   0 

0)   Q. 
c      -o 

—   II    0) 
0.          tf) 

0.   <ü 
a     JQ 
O ' 

-T        '-N 
l/l   i/)     l/l 

—   4) Q 
CO   O-- 

I. 
-  3   X 

>- O   I) 
1-   ifl T3 
0)         C 
P   ..._ -a 
c ^-» 
3 r >- 
(/)»- ••-' 
(U O   irt 
u o «- 
COO) 
(0 ^   > 
-o ^ — 
C =»fc "O t 

3 ^- in 
XI          l/l 4) 
< >- - 

0  c k. 
4) M-   O 4J 

>  14-     l/l c 
—   4)   Q. 4> 
■M           E 
rt) w •— f— 

— .- to w— 

0)  c n 
oe a  •- 

c \. 
(U   u   «j 0 
*-!   «    E 14- 

(D a i- 
i-      m 1/1 

^3 £ £ ^ 
(U   U to •— 

4-1   4J m 
u   (0 "D 4-1 

0»  u  c V 
5»          (D •o 

c 
•—■  •—■   ^— c 
(0        — o .--am 
1-    «)  <4- 4-1 

4-1    l/l    4-1 <0 
l/l     l/l   — p— 

ID m a 3 
l-   u y 
i- a ii —~ 
4)   X m 

1-   4) 1- o 

LA 

cn < 

• a 
a»   • 
> to 
< 

+ 
i. 

>- 

3 
o» 

4) 
4-1 
1- 
ID 
3 
o» 

-o 
i. 

4) 
4-1 

ID 
3 
& 
■a 
c 

CM 

L. 

4) 
4-1 
L. 
nj 
3 
o1 

-3" 

+ 1 
Uf\ UTV <*> 

-TOO 

+ 1 
ro IA 

OJ 
O O 

o 

1 I 1 
1 

O ^ CM 

ao — — 

i     i     i 
i     i    i 

sO 

vO 

CT> — 

I      I 
I      I 

ao 

00 

m 
4) 
O 
C 
0) 
■a 
c 
3 

J3 < 
in 
0) 

O 
4> 
Oj 

4> 
J< 
(0 
c 

■o to 
k- L. 
4) ID L. 

t3 o> N 4) 
C o •— 4-1 

<TJ 4- _) U 
E Li. ID 
«D 41 <J — 4) (J V 
<D 4) C -X — 

</) u 
1- 

4) 
U. 

(D   0) 
c — 

m (D ■— OO    l- 
c C (D u c w 
0) •— 4) • — in \- i-   in 

4-1 t- >4- 4> 4) 4)   4) 
X) nj O • — 4-1 x:  t. 

m -Q o •— m Q. i- 
X c U (0 4-> V O   4) 
a ui < Q. CL3 <J t- 
E 0) 
< oc 

o 
<r> o> vO o O -* O irv oo CN 

ro rr» rA rA LA CM ^■ CN r^ o 
— rg O 00 CNI CM — LA 

■— — 
+ 1+1 + 1 + + 1 + + + 1 + 1 + 1 

CM 
OO !*> tA OO 00 LA LA O CA 00 <r> 
cn — o CA r>v CM (M crvvo cn ,— 

o oo 
-3" 

o 
" 

O   1 1         *— vO o LA a> 
ro   I •    O CN IA CM NO 

ao cr» 

i     I I    O LA o LA o 
I     I I    O CM IA CN o II 

>o 
" 

oo 
m 

a 
O   i 1    .— r— 1 vO 
•TS   1 1 1 vO 

-3-   Lf\ i   r^ CM _ vO | 
N I   o 

LA 
O 
CM 

CM cn 
o 
CM 

1    LA 1     O o 1 LA o 
1    CM 1   o 

LA 
o 
CM 

l CM LA 11 

in 
O 

-*    1 
1 1 

(N 
-3- 

CM  O I   o CM -4- 00 
IA 1    LA O ^— 00 

CA IA <r\ 

1    O 1    O O 1 O 
1    LA 1    LA O 1 O II 

rA LA 

CM    1 
1 1    1 

(N -T 00 

—  O c\i r^ o LA ■J" 
LA 

-3- 
LTV CM PA 

V0 

I   o 1    LA 1 o 1 LA 
1    LA 

-3- 
1 LA 1 

IA 
II 

m 

1 
CN  CN 

4) 
m 
3 

1 
1 

4-< 
«D 

LA 

4) 
1/1 
3 

-3- 

X 
41 

■o 
4-1 O L. c 
(D r -o 4-J ^ 

? oe 4) o 4> 
4) 4-i  m o 4> ^ >• 
>-   O in   3 3: O in 4-1 

Si   0 4)   0 O O 4) .— 
</l l- > r ■o > 4> a. U in 

(D u <u in C u 
4)   Ol n a) 4) 4-1 ID 3 ID ID 4) 
ai c X  — in o •— 0 •— ■o > 
■o  ra c 3 o C £ c C ■— 
— s^ C   l- 0 u- u i. 3 a 
u >- o r i O c o n 

in J3   4) 4) >*- >• 14- 0 14. < m 
—   3 — 4_l   .— u -^ .— > •— 4) 
ID   O — in — 4) o ■— c VH **■ •— 
E   l-    C71 a> ID 4) 3 •D .— ID •0 o 
E  1-  < 3 o a o <_> Q- o 4-f 4) 
m 0 a 
r t- i/> 

142 



►- 

4) 
01 

I/) 

4) 
1_ 

0 
Ü. 

-^ 
nj 
0 
c 
«D 

H- 

• 
>- 
L. 
TJ 

3 
00 

(U 
Ü 
c 
(0 

TJ 
c 
3 

J3 
< 
(U > 
*J 

0) ^— 
<U <-v 

Q£ • 
c 

0) 0 
4-1 t— 

•0 4-f 

L. ID 
X) C 
(U ID 
4-1 ^— 
1. Q. 
0) X > (1) 

^^ L. 
ID 0 ._ u- 
u 
4-1 ^ 
VI I 

U\0 
u . 
l_ LTV 
V 
H J- 

CM 
1 

in • 
-3- 

ÜJ 
_l 
00 
< 

, ^ vO 
t- 

^ vO 

01 o 
>   • + 1 
< to 

oo m 
1- + •    • 
""l o> o 
0) X 

>- 

<u 

ID 

4-1 

<U 
4-1 

1_ 

10 
3 

O" 

T3 
L- 

ID 
3 

T) 
C 

fM 

I ^ 

oo| 

«^1 

«^1 

o-| 

0^1 

a.|       - 

CM 
0-1 - 

+ 1 
LA LA Lf\ u> 

— d o o 

(N fM 

I     I 
I      I 

H      - 
-3-  CM 

I      I 

CM (M 

I      I 
I      I 

O-l - 
-3-  CM 

u 
(U 

-o 
c 
g T3 
ID u 

#— ID 
ID N 0) 

(/I 00 •— ^ 
0) —I 10 
(J u c 
c 0) <U .* u> 
ID TJ o C 0) 

TJ c c TJ J^ 
C (U <u -^ 0)   ID 
3 LL. to .*  c 

J3 «i m ÖÖ u to 
< c c c c 0) 

(D •— • l/l u L. c   l- 
in •~ 4-* <*- <u <u 0) 1     0) 
0) J3 <T> • ^ ^— 4-1 4-1 0>£ •— •<-■ vn ^— ■— in in c a 
u ^ c (0 4-» <U 0) -   0 
0> a.uj o Q.3 3 a: CJ 
a E 0) 

U) < 0£ 

— O OA-S- o 

vD O CM ro u-\ 
r^ LA LA-3- CM 

CM — 

O 
LA 

+ I+I+I+I+I +1 
LAt^OLAOLALAOO 

OvOLA-3-CMCMO—   LA 
(M  CM VO  O   — CM 

CM -3- 

o 
CM 

O 
CM 

CM O 
O O 
-3"  CM 

o o 
o o 
-3-   CM 

CM    I 
I 

CM O 
LA O 
LA J- 

O O 
LA O 
LA-* 

O CD 
LA O 

LA 

LA O 
tn 

I ao 
i 

CM -T O 
o 

I    I 
t    I 

o 
o 

CM -3- 

CM -3- O -3- O O 
O LA O LA 
"— LA 

O O O O 
O UA O LA 
— LA 

CM -3-   I   -3" 

-3" 
o r^ 

vO o 
r«« 
— 
+ 1 + 1 

r«. 
LA o 

o CM 
r» 
r^- 

CO 
o O 

■oo o 
CA 

o 
o II 
r» 

l/l 
a 

oo 
o 
'~~ 

-3- 
00 oo 
c\ o 

CM 
o 
LA II 
<T\ 

l/l 
a 

-3- 
CA 

O 
vO o 
LA CM 

_ 
o 
LA ll 
IA 

en 
Q 

O ^— 

o 
rA r— 

P». o 

CM 
O 
o II 
t-«. 

in 
Q 

o 
fA 

X 
0) 

■o 
c — 
>« 

1/1 4-1 

0) ■— 

u l/l 
c u 
m u 

-o > 
c •— 
3 Q 

^J < in 
0) ^— ■ — 

ID u 
4-1 0) 
0 a 

1- to 

1^3 

'-^"■•■•"-' - ■•-•^  ■ 

-i 



0) 
to 

■o 
c 
m 

-a 
O 

a 
(D 

O 

(U 
CC 

•^^ 
c 

v o 
4-1 •— 
IT) *J 
u n 

-Q c 
a> <D 
w ^ 
L. Q. 
4) X 
> 0) 

^. 1- 
(H o •— u- 
u 

■*-* ~- 
(fl 1 
4) vO 
L. ■ 
U LA 
<U . 

h- -T 

. 
rr\ 

yß • 
Lr\ 

■j- 

Ul 
-i ea 
< 

• a 
4»     • 
> 1/1 
< + 
(0 X 
v >- 

O O 

^1 

uil 

04 

c»> o ro r^i CA 

O -3"  O O C3 

~   Lf>    (     ^   — 

lA-»O00 ^vO\0\Orr» 

<*>00 OO  — O vD <— 0> f^ 
o vo r r 

+I+I+I+I   +l+l+l+l+i 
oooooo',rtLrvoooiAur\ 

oo| 

vO — 

I    I 
I    I 

1) 
L) 
c 
(0 

-o 
c 

< 

a) 
u 
OJ a (/> 

u 
4) 

T3 
C 
ra 
E 

t) 
to 

c  c  m 
(0 — 4) 
.-    *J    u 
J3 fD 0 
— tn J3 
X    C    1- 

E < 

-a 
L.     TO 
1)    N 
N  •- 

13 0) 

(0 0) 
N C 

— tn 

T3 
4) 
C 
1_ 
0 
X 

L.     (U 
0  *-' 

4)   nj   ro 
a» ^ en o 
O (D •- 
C C   ■  
(l) I/) <    03 
a- • — 

0) 
4) 1)   in 
C X 

C 3 
0   0) •- O   0) 

Q. tj  3  CC i^l  I— 

— O -fl- vO — «'O 
—   CN 

rr\ f^. 

I       I 
I       I 

ci <r\ CM 

I    I    I 
I    I    I 

f"» <n CM 

ro 

i   LA ro r^ m {Ni 

I     i    o LA tA UA in 
I      I     LA CM  r^ CM   CM 

i i 

I    rA vO NO 
I    LA rA CM 

I     O   LA LA    I 
I    LA CM CM    I 

O 
O 

o 
o 

.—    I    CA — —    I 

I    LAvO LA — 
I    CM LA CM 

CM   CM 

LA O  IT»    I 
CM   LA CM    I 
CM  CM 

I   vO    I    — 
I I 

.— —• vO  OA — 

LA 

vO O LA 
r^ in CA 
CM 

LA O LA 
r^ LA CM 

.— .— .— CA _   |   ~.   i   o 
i i   — 

4) 

o r: 

t-i  d) 
l/l    4-* 
ID    i/l 

4) 
CC 

S 
4) 
L. 

-C 
2 to 
4) 
L.   D 
x ai 
(/) "O 

4)   i- 
j-i ^3 
ID   5 
C   O 
I-    L. 
o t- 

4) 
X a 

4-1    o 
a) o 
a: 

*J 
O   4) 
o ^ 
1-    U 
ID   O cn a. 
c 
ID   C 
i^     L. 

4) 
4) X 

—    4J 
•-    3 
cn c 
< to 

4) 
i/i 
3 
O r 
4J 4) 
1/1 (/I 
4) 3 
> O 
U X 
ID 
X ID 

C 
c »- 
i- o 
4) >*- 
*J ■— 
i/l — 
4) ID 
3 <-) 

ID u 
-o 
o 
O   4) 

o 
a) 
4-1     <D 

00 

rA 

in 

-3" 
LA 
rA 

O 
O 

-3- 
LA 

vO 
rA 

o 
o 

rA 

O 
O 
in 

-3- 
LA 
-3- 

LA 
CM 
-3- 

CM 

-3- 
LA 

+ 1 
CM 

CM 
-3- 

rA 

II 

I/I 
a 

CM 
-3- 

CM 

II 

in 
a 

CM 
CM 

CM 

l/l 
a 

in 

O 
O 

14- U 
I O 
>-l4- 

.* — 
1/1 — 
3 ID 
a o 

4) 
Ul 
3 
O 
2: 

c 
o >. 
c 

in 
4) 
O 
c 
ID 

c 
3 

< 

X 
4) 

C 

in 

l) > 

m 
4) 

O 
4) 
a 

</1 

1^ 

feM^« - — SBaaa—a 



ID 

(U 

T3 
C 
TO 

T3 
O 

C 
(D 

I. 
(D 
Q. 

0) -—^ 
QC > 

c 
<u o 

4-> •— 
(D 4-1 
u (0 ^> c 
(U ID 
4-" *_ 
L. a 
0) X > 0) 

, t. 
H) 0 

l*~ 
L. 
♦J PA. 

l/l 1 

(UvO 
u a 

u LA 
0) . 
h-JT 

. 
-* 

1 
vO 

LT» • 
-» 
LU 
-J 
CO 
< 

(— 

. 
Q 

<u ■ 

> ul 
< 

+ 
h- 

<D X 
0) 

>- 

+ 1 

fM  O 

o> NO 

r^ rr\ 

+ 1 + 
CO ou r<"\ o 

rr\ o O rA 

— CM tn 

«^ O  CM 

CO rr\ IJ\ u\ 

-9- co co 

+ IH + I        +I+I+I + I 
oo o f*'» i^oo oo oo oo i^ 

fS O^ NO O O f*"* OO f*\ ro 
CM OO  LT» 0"V 

«D 

(0 

■o 

0) *-" 
l_ 
(0 

cy 

T3 
C 

(M 

0) 
3 

H 

Q-l 

t-l 

^1 

a-l 

CM    I 
CM    I 

I       I 
I      I 

CM    • 
CM    I 

NO — 

I      I 
I      I 

NO   — 

«"I 

o-l 
ro 

CO 

NO    i 

■    i    i 
i    i    i 

NO      ■ 

CO.*      I 
-a-   i 

i    i    i 
i    i    i 

co m 
CM 

I    CM 

co 

^1 

c-» 

i    i    i 
i    i    i 

-a- CM — 

CM CO  O -3- o — o 
— f^i rf\ 

O O O   I 
O O O   I 
— f*\ «»> 

CM CO     I 
—   I 

c^-a- o -a- 
CO CM   LT» 
— NO   ^. 

Lr\ o o  i 
CM o m i 

OO -3"    I   -3- 
CM    I 

—  IA LA O -3- r^ o o 

l    LA O  O   I 
I    r-» O O   I 

—     I     LA 
I 

>—   CM   LAOO   LA — 
CM OO   CNi 

—   CM 

LA LA LA    I 
CM  1^ CM    I 

—  CM 

-D   (U 
I- .* 
ID   (0 
N   C 

x> •-  U1 
i_ _l 
ID u 

O) N u   a) 
o •*- O    4J 

4) u —I *->   \- 
U Ü. <0   (D 
c 0) ^ 0)t3 
(D V o c .— 

■o 4) c • ^ ^> •*- 
c u IU ^ < ra 
3 t- U- «/> 

-O «A (D C   1- 
< c C o c c U    4-1 

0) •— .— Ifl U l_ 0)   w 
in •^ 4-1 1*- (U D <u £    (U 
0) X) (D •— 4-1 4-1 4-1    1- 

(fl o •M 1/1 in 3    1- 
U JC C »0 4-> 4) 0) O   4) 
0) Q.LU 0. a3 3 to )- 
Q. E 0) 

c/> < oe 

5 
4) 
U 

3 IO 
4) 
U    (U 

^:   ai 
CO  "O 

4) L. 
■yi *J J3 
-   <D   3 

ID    C    0 
E   i-  i- 
E o (- 
ID 

— CM    I    rA   I    — 
I   —   I 

4) 
in 
3 «) 
0 i/> r 3 

4-1 O 

CC   4) 
^ 4-1 

O   (J </• 
0 o a> 
l- o. > 
OJ i- 
01 ID CD 
c — x 
ID   C 
^    L. C 

0 >- 

4) 
i/t 
3 
O 

— —I/I 
ai ID a) < o 5 

<D 
I. 

TJ 

O   4) 

T3 > 
0) 

ID   4)   4-i   (D 
— i/l    O — 
C    3    O 
i-   O '*- o r  i 

— 1_ ^ ._ 
— 4>   (fl — 

ID   4)   3   ID 
(-> O  O (_> 

C 
u 
O 

r«. 
CA -3" • • 
LA O 
-3" 
CM 

+ 1 + 1 
rA 

LA NO 

OO CM 
<r> 
NO 

LA 
CM — 
OO PA 

fA 
o 
o II 
r-» 

in 
o 

UA 
CM 
'~~ 

O 
oo PA 
<T\ CM 

(M 
LA 
r»» II 
oo 

m 
a 

LA 
o 
^~ 

NO 
CM mm 

LA LA 

CM 
O 
O II 
LA 

in 
a 

NO 
CM 

CA 
SO NO 
-3- -a- 

CM 
LA 
CM II -» 

in 
a 

OO 
PA 

X 
4) 

TJ 
C — 
>- 

l/) 4J 

V • — 
u in 
c u 
(D 4) 

TJ > 
C ■— 

3 a 
J3 
< in 

4) ^— • — 
<D o 
4-> 4) 
O a (- CO 

1A5 



I 
vO 

LTl 

V 

J3 
m 

v 
<u 

IS) 

a. 

o 

>• 
l- 

E 
3 
l/l 

0) 
J 
c 
01 
-a 
c 

J3 
< 

> 

0) 
□c 

0) 
4-^ 

m 
i. 

-Q 
<U -—*» 
♦J • 
I. C. 
Ü O > *-» » <c 
ID c .— (0 
L. 
w a 
ifl X 
a; (U 
i. 
L. l- 
01 o 
t- u- 

LA 

\D 

LA 

-3- 

> 
< 
L. 

(U 

^1 

00 
< 

w| 

ml 

0) 
o 
c 
m 

T3 
C 
3 

< 

V 

u 
4) a 

-3- 

-3- 

+ 1 
ir\co oo 
LA o o 

I 

I      I      I 

(Tv   I    <N| 
I 

I    I 

(T\ — 

-3-  — 

I      I 
r     i 

r-^ 

r^ 

+ 
o oo OO 

rsj 
o o 

<N — 

CM  CM 

O ^  
-3" 

O  — 

vOCOUACNCMCMUAO 

— OA CT» CTi r^- rA — 

+ I+I+I+I+I + I+I+I 
OLnrALAO rAf'ArArA 

rAvß— oor--. — \0-3-0 
0O 00   U\ CTl LA — 

CM   CM 

vfl LA LA \D  iM   O  ij^ 
CM   CNI  CM   LA O   CM 

—   CM   t^A — 

I     LA lA  O   O   LA 
I     CM   (M   LA  O   CM 

—    CM   OA  — 

VO   LA    I     —   CNI     I       I 
(Nl     I II 

I     LA   O   •-    CT« LA   O 
I     1^ LA  LA   O   (Nl   CA 

C^    LA 

u"> O   CD   Ö   LA LA 
r*~ LA LA O   CM   CM 

rg  LA 

i    —   (Tv   I 
I I 

(M —   O    I    LA  (M   LA — 
LA   I    rvl   LA r-» 

—   CA 

I    O    I    LA O  LA    I 
I    LA    I    CM   LA f^    I 

--   PA 

I     (M    1     •— 

LA 00  O -T   O vX> 
r-^ r^ O   O O  CM 

rA es! — 

LA LA O   O   O   l-A 
r^ i^» o o o CM 

f-A CM   ~ 

-^ (U 
CD U1 
C 3 V 

X) OO 0 *_' Jt 
l_ u r 01 3 
(U 0J L. t-i u Q 

ai "a N V 03 -*-' -a r 
0 c .— ■t-J S CC lU 4J 0 
L. 

B 
_J L. Oi j^ iy- 0 QJ 4-1 

a. IT) \- 0 (j J 3 1/1 

t! <U o X 0 0 n Q H 
OJ ^— u 0) 2 C/1 1- a. Jr "O > > 
0) 05 c _^ —- H m (D L. 
u oO d) 03 01 L 3J O) T 03 0) 4-» 03 03 

1- u. C .— X a> c .— .^ Jl o .— X 
m    (D — to L iA X) 

■2 
C C 3 0 c 

C    C o 0) c i-J ._ u L 0 14- u c 
(D  — .— ai in L. u IT <U u o o £ 1 o L, 

• —    4-J »4- u (U OJ IU (U '/i tJ ^ V '4- U- >- '4- a) 
XI    IV .— O ^^ .C i- .— 0] 5 1— .- • — u -^ • — 4-> 

—    i/l u -Q .— r, a L_ ns c 0 ■ — — 1— OJ l^ 1— i/l 
-C   c aj L. 4^ <U 0 qj E i_ u en 0^ 03 0) 3 03 (U 
a LU CL < a 3 CJ I- e o H « o CJ r3 a <_) 3 
E (U 03 
< or. r 

LA 

. + 1 
00 

CO 

CO 

en 
oo 

LA 
CM 
OO 

CA 

CA 

LA 
CM 

-3" 

M3 

vO 

O 
O 

-3" 
OA 
00 

LA 

(Tv 
LA 

OA 
OO 

+ 1 
-3" 

j— 

OO 

CM 

II 

i/l 
Q 

LA 
OO 

CM 

II 

-3- 

l/i 

0) 
u 
c 
0! 

T3 
C 
3 

< 

X 

C 

> 

1/1 

o 

LO 

1^6 



a. 

ID 
E 
i- 
O 

3 
L. 

XI 

o> 
IT) 

U1 

1^ 
<D 
O 
o 
. 

>~ 
u 

3 
to 

<U 
o 
c 
m 

^0 
c ^-v 
3 • 

JO c 
< o 
0) 4-> 
> 0) •— c 
4-1 «D 
13 »— 

Q. 'tti X 
QC <u 

(U l_ 
*J o 
IB u- 
»- 

XI •_ 
a> I 
4-> sO 
L. 

V irv 
> > 

-a- 
*-v 

(0 0) • ~ ^— 
t. XJ 
4-1 (D 
in 1— 
0) 
u <U 
i. u 
0) to 

-3" 

CD < 

• O 
0»     • 
> to 
< + 
k. 
mix 
t> 

>- 
o 

u 
ID 
3 

Of 

.c 
4-1 

■3- 

Wl 

-a-     <r> 
-3- — 

+ 1        +1 
IA f\ f"> 

r-^ o — 

<rs i  — 

vO —        -3-  (TV tM 
—  «M 

+1+1   +I+I+I+I+I+I 
oorAinooo   •o«,r»i,,r>LA 
  r^    •     •    •     • 

t^-a-o — r-»—CNSOOO o 
in —     <r» <ri — 

-3- 

.^vO^—\0—.COCO O— — 

— «M 

I     I     I   ro   I i  r«. ro i 
I     I     I   «^   I I   vO r^  I 

»— CM 

~— \Q — (v> ^ c^ ■— r**» •— •— 

^i 

ü.1 

en — 

■    i 
i    i 

cr> — 

^| 

o-l 

w| 

o-l 

I   OO (Ti   I 
I    1^» (»>   I 

I    — r<^   i 

so 

— —  i   i   r».so   i 
i    i   _       i 

rv. — •— o CM  • 
sO O LA   I 

rr\ CSI 

tv.   I     I   O ««^ I 
SO   t     I   O CA  • 

CA CM 

I    —  —    I     O"»   I 
I I    —    I 

Cr\—  —    I    IA—    I     LAfA — 
I    fA I     — fA 

OO 

I   rA  I 
I   CA   I 

O «A I 
O «A I 
00 

O ■— —   I    csj .—   I    LA   I    — 
I I    —   I 

u 
c 
ID 

-o 
c 
3 

< 
in 
0) 

o 
4) 
a 

to 

L. 4-* « 
ID ID IA   i- 
N ae 3   0) 0) 

-o •— 0 £ m 
u L. —1 0 r a 3 
« ID 0 *J        0 o 

■o N 1- k. ID  4-> O X 
c ■— O 5   ID cc a) V 
2 _i 4-> V  on ^ *J in 0) 4-1 
e <D i-  C QUO) 3 in 
ID (U C7) 52 o o JI: £ "0 4) ^- o •— <u 2 t. a. u > > 
«D c *■■ ^ 0) <0         0 I- 

U> 0) < ro u t) m Ol ID Qu 10 a> 10 10 
LL. c £ Ol- c — m X 

W — c to v> TJ   c 2 £ £ c 3 c 
C    ID c 1_ — c l- £ u c 
(0    « «1 u (U u 0) l-   10 O   0) o o I. 

.—    l_ 
^ <u ^ <u in *-# Xl  E 0) >♦- -C u. 14- 0) 

X)   o 4-1 4-> x: — (D 5  i- —   *—    4J •— L. »— 4-1 
—  -Q •~ I/I 3 a. m c 0   V — —   3 m^ 0) ^m m 
£    U *-> t> o o P l_ U   V Ol ID   0 10 4J ID 0) 
Q.< Q.3 to o £ o h- X <  O l^ u Q <_) 3 

<U 10 
4 ac r 

-^   1 
sO oo 
PA d 
oo 
^" 
+ 1 + ' <r> 
o cr» 

<r» _ 
<r> 
sO 

OO 
oo -* 
JT o> 

CM 
PA 
PA II      ' 
-3- 

m 
a 

IA 
IA 

LA 
f^" o 
r>. PA 

^_ 
r-» 
csi II 
r^ 

in 
a 

oo 
-3" 

CM 
CM LA 
SO -3- 

«M 
o 
o II 
sO 

in 
a 

CM 
CM 

- 
IA 5% CM 

,_ 
sO 
sO II 
oo 

in 
a 

LA 
-3" 

x 
4) 

"O 
c 
'— 

>■ 

4-1 

a» .— 
^ in 
c L. 
<o 4) 

■a > 
c *~ 
3 O 

-O 
< in 

4) 
1            4—™ ■~ 

ID 0 
4-f 4) 
o Q- 1 h- U»    | 

U7 



0) 
N 

jQ 

r 

X) 

0) 
o (_> 

» 
>- ^-V 

i- • 
0) c 
E o 
E • — 
D w 

u-> ID 
C 

OJ ID 
u i— 

c a 
T) X 
-a V 
c 
3 L- 

-Q o 
< y- 

4) r^ 
> i .— vD *-* ■ 

01 LA 
«■■■- ■ 

IU-3- 
ae 

IU 
(U — 
*-» J3 
(0 ID 
t- y- 

JD 
01 0) 

■«-» 01 
k_ (/> 
0) *— 
> 
^. . 
T) <u • — l/> 
L. ID 
w -C 
i/l a. 
<U 
L. tu 
U c 
0) 3 

t— Q 

. 
r-^ 

i 

LA • 
-3- 

UJ 
_l 
CD 
< 

«)     . 
> i/) 
< 

+ 
L- 

inlx 

L. 

0) 

u 

O- 

X 

Uli 

1/>I 

Q.I 

11 
O 
c 
10 
-o 
c 
3 

-D 
• r 
i/i 
<i> 

u 

a 

t^ 

CA 1— 

+ 1 
OO  LA OO   LA LA 

o o <n o o 

I     I 
I     I 

vO    I    — 

vO 

O   CN1 
rA 

O  CNI 

(^ a\ o -a- -T <r» LA 

0^ «"A \0 \i> tN  o o 
-3"   CA        ÜO 

LA 
CM 

+ I+I+I+I+I+I+I +| 
LAfAOOLAOfAfALA 

LAPA— OO—   "A — O   CM 
O  <N CM .— 
— P-. 

OCN  —   (Ni   —   LA. O 
(N LA PA LA 

VO 

I    O    I 
I    LA    I 

I    LA    I 
I     CNI     I 

I     O 
I     LA 

O  (Nl 
tNI 

CM  —   O  

CM  —  r-. CSJ    I    LA — 
CN   «"A    I     — 
— r-~. 

I    LA LA    I     O 
I     CN   CN     I     O 

CN  r--    I     LA 

—   LA 

I     LA 
I   1^ 

I    —   CM 
I    OA 

OO 

I     O     1 
I    O    I 

OO 

l    —   CN 
1     PA 

(T\ — 00   LA — 
LA r-        — 

I    O   LA    i     O     l 
I    LA r ^    I     O     I 

— r, 

(T\ —   PA LA 

LA 
OO 

+ 1 
LA 

OO 
CA 
OO 

CM 
OO 

LA 
CM 

0) -a 
^ L. 0) 
ID f.i jl u 
c N J UJ 01 

-o OO • — 0 J1 X 
L. k« _J r 3 Q 
01 iD u « 0 0 

■o N 0) 1. tJ w i; 0 
c .— w 0 5 cr O (U 

_l u w OJ _£ <-J 0) *-- 1/1 
£ ID -D u 0 O J^ 0) D 
ID <y O ai X 0 0 u 0 -x: O a» 

^*i u .— LO 3 1_ CL > > 0 s: u 
ID c —■ — 0) ID L. 0 c 
I/) 0) ID < 4J L- Dl '"j rc u ID O- ID ID 

u. • — CT» X c i — X 1/1 • — • — ■O 

\A    ID ,— v_ c ■D LO 0) c a C c C C 
C    C ID c +-< L. • - V L. c i3 L. L. l_ D 
ID  — 0) i/i L. ^ (D L 01 0 L. r_ 0 UJ O XI 

• —   *-i u 0) 0/ 0) X l/i £1 w "J 1» 14- X y- < 
XI    ID O «_' L- 4-* — 3 ID — ■ — —' w • — 4-J • — 
• -    i/l X) • — tn L. D iD 0 C .- ^- /-. 0) •— 3 ^— .  
X    C u. *J 0/ IU o P u L. Dl «D <u 01 (D O TS 03 
Q. UJ < a 3 1— 1/1 E H o < <_1 ^ Li O i/i >_1 _i 

E V D 0 
< or r »- 

CN 

+ 1 
CN 
LA 

O 
LA 

CM 

cn LA 

0 
LA 
OO 

11 

CM 
vO 

Q 

PA 

CA 
0 
CM 

LA 

00 
II 

00 
PA 

a 

00 CN 
OO 

LA 
CM 
cn 

II 

CM 
a 

X 
01 

C 

'J 
01 
a 
in 

^8 



Ol 
10 

1/) 

11) 
0^ 

Q. 
i. 
3 

O- 

1 

X 
en 
3 
l_ 

J3 
I) 
O) 
(T> oo 

^. 
(D 
J-J 
ifl 
OJ 
O 
o 

» 
>• 
l- 

2 
| ^^ 
t/i * 

c 
0) o 
o •— 
c ♦J 
<TJ <D 

XI c 
c <D 
3 

^3 Q. 
< X 

0) 
V 
> u 

>— o 
4-> «4- 
«j 

■MMB w 

(U 1 
QC sO 

(U u> 
4-> ■ 

r0 ^• 
w. 

-O 9i 
0) — 
*-< J2 
k- <0 
4) 1- 
> 

(U ^ V 
<0 oo 

■ ^ ■^^ 

k- 
*■> 

ifl . 
OJ 0) 
L. Ifl 
k_ ro 
V -C 

1- a. 

oo 
vO • 
iS\ 

■ 

-a- 
UJ 
_i 
so 
< 

• a 
v   • 
> u» 
< 

+ 
mix 
« >- 

wl 

^.1 

«/»I 

ü 
c 
fl) 

■o 
c 
3 

< 
1/1 
1) 

o 
V a 

O O 

u i-i     ! 
U 
w 
L. 

f0 
3 b0|             1 

o- 

£ 
4-* 

-* 0.1            1 

sO LA 

+ 1+1 
oo *,rv o ro ro 

LA LA —  O  O 

>0 **^ f*"* 

i    i     i 
i    i     i 

NO  '"A ^A 

O  fA 
CM 

I      I 
I      I 

O «"A 
fM 

I      I 
I      I 

oj -3- 
-9- 

1      1 1 
1      1 

-3- 

1 

u a> 0) 
«0 * ^ 

C71 N n ID 
O • M c c 
L. ^.' V) l/l 

u. 0) 
(1) J<: t- 

(U U c V 0) w 
V c — ^ 4-J 4-t 
L. 4> ^ <D L. •D 
H Ü. to c <0 ac 

Ul ai CO o 
c  o c c c O 
(0 — .— l/> u u l_ c ■— 

.- 1*- 4-1 <u (U <ü 0) V4- 
^3 .- n ^— 4-1 4-> x: - >— 
—   O in 1— l/l Ifl Q. - o 
£   (0 c *J 4) V O o ID 
ao. LÜ Q.3 It O LJ a. 
E (U < ac 

r«. 
O cs oo CA LA — oo — O O r~ ^r 

o] ^ r~ CM CM CM VO <r»-3- oo sO o 
r>. rA — **" ^ O 

+ 1 + + + + + 1 + + + l+l + 1 + 1 
CA (*% rAOO 0O rA oo oo LA LA O o rA 

—  LA O LA LA _ OO -3- vO rA at LA CM 
rA O   CM ^— J- 
"~ —  LA oo 

-s- — p^oo r-^-s- a» so <n 

1    1 
1    1 

1 
1 

P>. 
NO 

sO -3" 
^r 

fv. nA 
sO rA 

-3" 

i 
■ 

rA 

rA 
rA 

o 
r^ 

o 
o 
sO 

O 
-3" 
CM 

II 

a 
-3- — i~ ^— 1    — 0> rA <r> 

1    — o 

— -3- 

1     1 
1     1 

LA 
rA 
CM 

CA 
CA 
CM 

LA SO 
rA o 
■ 3- 

rA o 
rA o 
 3- 

rA 
rA 

rA 
CA 

i 

oo 

o> 

LA 
o> 
CM 

II 

l/l 
a 

—-3- CM CM sO 
^■ 

1     1 
1     1 

i 
i 

rA 

rA 
CA 

O O 
O — 
— sO 

O ff\ 
o cr> 
— LA 

-3- 

1 
1 

Co 
oo 

CM 
rA 
oo 

LA 
oo 

H 

i/i 

NO 
! - 

-3" 
CM 

1    LA 
_ 

LA 
_ 

IA rA <n rA Ol 
O ro r^> r*\ sO -3- 

— sO Ol 

CM 
1     1 i 1 o 1 rA rA rA cn 
1     t i 1 o 1 rA rA rA en II 

— vO oo 
l/l 

Q 
1    LA LA 

L. 

4) 

41 
i/l 
3 
O 

LA 

4) 
1« 

I   so 
I I 

o 

X 
4) 

ax 3 ry ■o 
o O L. 4J C 

0) o 4J r -o (0 ^ 
i ^ V (U o oc 
v o *J ^ 4-J ui o 4) > 
L. z: 4) u l/> 3 3 ^— O 4J 

£ ^ o 4) 0 O O 4) •— 
oo  2 "O O a. > r ■D > u u in 

t> 4) 0 L. 4) (0 c L. 

4)   1- *J a. ID ID ID   4) w (D Ol (0 4) 
OIX 8 ■_ X —   i/l O ■— c ■o > 

-O to c c C    3 o C 5 c •« u- L. I. C <- o u- L. 3 Q 
L.    Oi 1 4) o L. o x i o HO 

ifl ^  *J -o £ u- 4) <4- ^i«- 4) < i/l 

—   3  (0 ID *J •— *J w    L. ^ — 4) 
IS 0 c 0 3 »— i/l —   <u •A p«- • ^ w-~ 

c  ^  u L. 0 ID 4> ID   4) 3 ID ai ID O 
£ h- o CO i/) o 3 <-) Q Q O < 4-1 4) 
ID o a 
J: 1- to 

149 

■ --   - 



(0 
u 
0) 
•o 
3 
k. 

C7) 
C 

-o 
3 

em* 

o 
c 

■^• 

■o 
c 
«D ^ 
vn 
ifl 
«0 
l_ 

<J 

^ 
IB 
3 
C 
C 
< 

•. 
>- 
L. 

5 
ji ^^ 
3 • 

00 c 
0 

(U •— 
o 4-1 
c (0 
0) c 

-o IB 
c — 
3 a 

J3 X 
< 0) 

<U 1- 
> o 

• m- <4- 
4-> 
TO ,— 

~m 1 

VsO 
0C • 

IT» 
4) ■ 

4-1 -9" 
TJ 
u 4) 
ja 
<u J3 
•M fD 
U 1- 
0) 
> 0) 

0) — Irt 
»0 — 
L. 
W ■ 

in ^^ 
a> m 
L. a) 
u (U 
a> u 
t- tJ 

cr> 
i 

vO • 
LT» • 
^r 

LU 
-1 
ra 
< 

• a «   • 
> in < + \- 
alx 
V >- 

o 

L. 

3 wl 

(0 
3 

-o 
L. 

CO 

4-1 

3 
O» 

-o 
c 

CM 

W| 

o-l 

l-l 

^1 

3 ^1 

o-l 

O 
c 
m 

■o c 
3 

< 

(U 

o 
<u 
o 

</) 

r«. o CM 

+1+1+1 
O 00  O  O rr» LA 

—  ^ —  CM  O O 
CM 

J- (Ti— vO 
CM 

I     I     I     I 
I     I     I     I 

-4-   O"» — SO    I    CM 
CM 

I    <- —  CM  — 
I    CM 

I      I      I      I 
I      I      I      I 

I    —  —   CM  ^- 
I    <M 

I      I 
I      I 

I    CM 
I 

i   r^ CM 
I   vO 

i    i    i 
i    i    i 

i   r^ CM 

oo m •—3- ro <r> LA 

o -» CM CA r».oo CM 
CM so      — o 

+I+I+I+I+I+I+I 
OOOOOOOLAOfA 

—  — vOCMCMOf'AO 
rA J- — LA 

CA 

r~.   I   vO -4- — 
I    O 

CM 

(Oil 
■   Oil 

CM 

1-^    I    vO -T  — 

— O sO   I    — ■  
LA LA    I ("A 

CA 

I     O O    I       I    LA    I 
I     LA LA    I       I    (M    I 

CA 

—    I    VD    I     — VO  — 
I I 

—   LA   I      I     1^ CM 
CM    I      I     rA — 

-3- 

I     LA   I      I     LA O    I 
I     CM    I      I     CM  O    1 

I      I      I     CM   CM  — 

fM   CM   CA —   O  PA vO 
LA — —  LA 

I     O  CM    I     O  LA   I 
I     LA —    I     O CM    I 

-3- 

CM   CM VO  —   O 0O \ö 
—  CM 

O 
cr» 

+ 1 
o 
CM 
0O 

O 
sO 
CM 

o 
o 
CM 

O 

LA 
vO 

LA 
CM 
-3" 

O 
-3- 

0O 

-3" 

O 
LA 
-3" 

00 
CM 

LA 
CM 

O 
o 
vO 

LA 
CM 

CM 
-3" 

+ 1 

LA 

ii 

in a 

oo 

CA 
rA 

(/) 

CM 

■o 
i. 4) 
(D 1/1 s- 
N 3 <U (U 

— T3 (U 0 -C ifl 
_J   L. 41 -^ s: Q. 3 

(0 -^ (0 4-» O O 
L-    N 01 c ID *-> O X 
0 — c tn Q£ 4) 3 
4-1   _J to ^ *-* 4-* 4) 4) 
1) u O Ü 4) 1/1 L. 
ai <u ^ L. 4) O O -^r 4) 0 J: 

—  o 4) c 4) 4-> s L. a. o > > Ol 
—  c -* 4-* u IU ID o i_ 

<   OJ nj j<; l- ID u a> ID a. ID 4) ID <u 
u. c wo (0 CJ3 x: c «— X in ai 

I/) OJ c Ul o oo 2 c c 3 C ■o 
c c l-   c c c L- L. c o L. •— 
0) Ifl (U   l- t- u c v. 4) o 4) L. r 0 u 

•— 4-* 0) £   (U 4) 01 Q 01 i/i 4-4 OJ 14- -C 4> 14- J3 
-Q t» — 4-1    4-< ^ •M t +-1 — 0) ^— ■ — 4-» 44 L. • — 2 •— *tl »«- 3    Ifl a in £ 1/1 5 C ■ — 3 in 4) — 0 ^ c 4-> 0   4) o 4) o 4) £ L. Ol ID o 4J 4) ID u 
a uj aio 3 CJ 3 CJ 3 £ o < CJ CO 3 Q CJ 1- 
E a> 0) 
< a: r 

u 
c 
ID 

-o 
c 
3 

-Q < 

ID 
4-1 

o 

X 

■o 
c 

41 > 

in 
4) 

O 

a 
to 

150 

k 

k. 



 ^1 

ft) 

0! 
0) 

I/) 

T. 

«) 
o 
o 

3 
to 

0) 
u 
c 
(D 

XI 
c 

< 
(U > 

fD 

'"^ 
c 

(U 0 
4-1 •— 
(TJ 4-< 
u «TJ 

-D c 
0) <TJ 

■u i-« 

u a 
<u X 
> 0) 

,. u 
0) o • ^ u- 
u 

«-> ,__ 
tfl I 
4> vO 
L. , 
U LTV 
(U 

t— -3" 

I 

LA 

-3" 

OQ < 

• Q 
0) • 
> 10 < + 
u 

(U >- 

3 

^: 
4-1 

-a- 

u 
3 

u 

u 
3 

■o 
c 

4) 
4-4 
L. 
(0 
3 

i-l 

0-1    + 

»/>l 

0.1 

 o 
r^.   .    .    . 

• CM r^ <r\ 
<n vo CM — 

+1+1+1+ 
LA in IA LA 

PA vO -3" CA 
rsi  LA fA 

CM 

<r>-3- j- as 
Cs|   CA LA CA 

CM 

LA LA O    I 
CM   CM  LA   I 

CM 

-a- <r»^r oo 
PA 

PAOO  <M 
CM 

\0 «TWO   I 
CM CO   CM    I 

CM 

l/)| 

0-1   * 

oo   i 
i 

0O CM 
—  OJ 

00  CM 
—   CM 

PA 

PA «— 00    I 
— OO LA   I 

I    LA O    I 
I    r^ LA   I 

PAvO 00    I 
— I 

o 
c 
fO 

T3 
C 
3 

XI < 

V 

o 
0) a 

0) 
in 
3 
0 

SI 
2 

4-1 0)   0) 
m —   u 
(U O x: > > to 
u 
<D 0) ro   a> 
X in — o» 

l/l 3 C TJ 
c C O l_ .- 
<D (/> L. r 0   »- •« 0) in (U **- XI 

J5 »H« 4J u — J 
b— m in V — o 

£ 4^ P t) 0) 10    L. 
a a £ 3 a o h- 
1 V 

oc 

PA 
-q- -3" 

oo O 
-3" 

1 + 1 + 1 o 
O vO 

^r _ 
CM 
PA 

LA 
LA ~- 
PA 

CM 
O 
O II 
PA 

in 
o 

LA 
LA 

<r» 
-3- PA 
PA -3- 

•— 
-3- II 
PA 

in 
a 

oo 

o 
-3" •— 
PA 

■ 

o 
-3- ii 
PA 

a 

-;; 

CM 
LA M> 
CM r^ 

LA 
CM H 
CM 

o 
r^ 
CM 

X 
0) 

T3 
C 

>~ 
4-> 

<u ■— 

o in 
c L. 
m 0) 

■o > 
c •— 
3 o 

J3 
< in 

W 

(0 O 
4J V 
o a. 
(- LO 

m 
>• 
ID 

TJ 

a 
ID 

c 
0 

TJ 
<U 
in 
ID 

X) 

in 
V 

m 
E 

in 
0) 

ID 
E 
.«. 
Ol 
c 

■ö 
0 
o 

c 
r— 0 
ID 

TJ «J .~ ID 
4J Li 

u 
i- a 
V 0 
*J 
c c 
5 

c 
0 0 
4-1 .— 

4J 
v (D 
3 4J 

■o in 

4) cn 
> c 

•«■ • ~ 
♦J pMl 

(D a 
u E 
0) ID 
a m 
0 
c 4-1 

•— ID 
k. 

in TJ 
a ID 
ID 3 
U a 
tJ 

«) *~ c •— 0 
(0 

u- > 
tJ «-M 

»«• c 
a. 0 

151 

LI 



TABLE 4.5.7-1 Avian  Relative Abundance  Summary,   Bishop Pine  Forest,     n =  total 
number observed;  #/man-hr =  total   number  :  number of  transects 
x  .25 hr/transect;  species diversity   index = Simpson's  Ds.     See 
text   for detaiIs. 

Autumn Winter Sß. 
n 

ring 
#/m-hr 

Year Ave 
X  +  SD   U/m- Species n #/m-hr n lf/m-hr ■hr) 

California  Valley  Quai1 32 43 -- -- -- -- 1^.3 
Lazuli   Bunting 1 1 -- -- -- -- 0.3 
Wrentit 25 33 37 37 11 11 27.0  +     14 0 
Rufous-sided Towhee 21 28 1 I k k II.0 +    14 8 
Common FIicker 3 k — -- 2 2 2.0 
White-corwned  Sparrow 19 25 U k -- -- 3.7 
Red-tailed Hawk 3 4 -- ~- — -- 1.3 
Mourning Dove 1 1 -- -- -- -- 0.3 
Scrub Jay 12 16 -- -- k 4 6.7 
Dark-eyed  Junco 20 27 -- -- 3 3 10.0 
Turkey  Vulture 1 1 -- -- -- -- 0.3 
California  Thrasher 3 k -- -- 2 2 2.0 
Hermit  Thrush 1 1 -- -- -- -- 0.3 
Black-tailed Gnat  Catcher 1 1 -- -- -- -- 0.3 
House  Finch 6 8 -- -- -- -- 2.7 
Western  Flycatcher 1 l -- -- -- -- 0.3 
Wilson's Warbler 2 3 -- -- -- -- 1.0 
American  Goldfinch 1 1 -- -- -- -- 0.3 
Lesser Goldfinch 12 16 -- -- -- -- 5.3 
Red-breasted Nuthatch i 1 -- -- -- -- 0.3 
Swainson's  Thrush 1 1 -- -- -- -- 0.3 
Hut ton'5  Vireo 1 1 -- -- -- -- 0.3 
Bewick's Wren -- -- 11 11 1 1 4.0 
Ruby-crowned  Kinglet -- -- 3 3 -- -- 1.0 
.Yel low-rumped Warbler -- -- 2 2 -- -- 0.7 
Fox Sparrow -- -- 2 2 -- -- 0.7 
Bush-tit -- -- -- -- 2 2 0.7 
Anna's  Humingbi rd -- -- -- k k 1.3 

Total   Relative  Abundance 168 221 60 60 33 33 104.7 +  102 

Species  Diversity   index D    = s 
8.8^ Ds  = i.m h ' 6.68 5.98+      3 27 

Ave/spp =  3-73 + 6.0 
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TABLE 4.5.7-2.     Avian Relative Abun dance Summary ,  Tanoak Forest. 
( 

(See                                       i 
Table 4.5 .7-1 for e xplanat on.) 

Aut umn Winter 
n    #/m-hr 

ring 
#/m-h r 

Year Ave. 
Species n #/m-hr X + SD  (#/m-hr) 

Western Fly Catcher 15 30 -- -- -- -- 10.0 
Red-breasted Nuthatch I 2 -- -- -- -- 0.7 
Dark-eyed Junco 45 90 — -- 1 2 30.7 
Wrentit 2 k -- -- -- -- 1.3 
White-crowned  Sparrow 8 16 -- — -- -- 5.3 
Tree Swallow 30 60 -- -- -- -- 20.0                                  i 
Common Flicker \k 28 -- -- -- -- 9-3                                  1 
Rufous-sided Towhee 2 k -- -- -- -- 1.3                            i 
Scrub Jay 7 \k 1 2 r- -- 5.3 
Plain Titmouse 2 k -- -- -- -- 1.3 
Western Bluebi rd 5 10 -- -- -- -- 3.3 
Black-throated Grey Warbh ir 2 k -- -- -- -- 1.3 
Mourning Dove 12 2k -- -- -- -- 8.0 
Bewick's Wren 5 10 — -- 1 2 k.O 
Acorn Woodpecker 2 4 — -- -- -- 1.3 
Brown Towhee 3 6 -- -- -- -- 2.0 
House Wren 1 2 -- -- -- -- 0.7 
Bushtit -- -- — -- 5 10 3-3 
Anna's Hummingbird -- -- -- -- 2 4 1.3 

Total   Relative Abundar ce 156 312 1 2 9 18 110.7 1 175 

Species Diversity   Index 0s = 6.77 Ds = - 0.0 Ds = 2. 89 3.22+     3.40 

Ave/spp » 5.81   + 7.68 
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TABLE    *».5.7"3.  Avian Relative Abundance Summary,  Oak Woodland.     (See Table 
4.5.7"'   for explanation.) 

Aut umn Winter Sp 
n 

ring 
Mn-hr 

Year 
X +  SO   ( 

Ave. 
Species n #/m-hr n^ #/m-hr #/m-hr) 

Brown Towhee 2 k 1 2 5 10 5.3 + k.2 
Rufous-sided Towhee k 8 3 6 5 10 8.0 + 2.0 
Bushti t 18 36 -- -- 7 U 16.7 
WiIson's Warbler 6 12 -- -- 1 2 4.7 
Dark-eyed Junco 5 10 -- -- 5 10 6.7 
House  Finch 16 32 -- -- -- -- 10.7 
Red-tailed Hawk 5 10 -- -- -- -- 3-3 
House Wren 1 2 -- -- -- -- 0.7 
Lazuli   Bunt ing 1 2 -- -- -- -- 0.7 
Scrub  Jay 8 16 3 6 1 2 8.0 + 7.2 
Common  Flicker 3 6 1 2 -- -- 2  7 
Yellow Warbler 2 k -- -- -- -- 1.3 
Lesser Goldfinch 23 M -- -- -- -- 15.3 
Wrenti t 11 22 4 8 -- -- 10.0 
California  Valley Quail 10 20 2 A -- -- 8.0 
Downy Woodpecker 1 2 -- -- 1 2 1.3 
Trai11's  Flycatcher 3 6 -- -- -- -- 2.0 
Great   Horned Owl 2 i» -- -- -- -- 1.3 
Swainson's  Thrush 1 2 -- -- -- -- 1.3 
Cali fornia  Thrasher 1 2 -- -- 1 2 1.3 
Song Sparrow h 8 -- -- -- -- 2.7 
Chestnut-backed Chickadee k 8 -- -- -- -- 2.7 
Plain Titmouse 5 10 5 10 11 22 14.0 + 6.93 
Bewick's Wren 6 12 6 12 k 8 10.7 + 2.31 
Hermit  Thrush -- -- 1 2 -- -- 1.3 
Ruby-crowned  Kinglet -- -- 5 10 5 10 6.7 
Hutton's Vi reo -- -- 1 2 — -- 1.3 
Golden-crowned  Sparrow -- -- 1 2 -- -- 1.3 
Anna1s  Hummingbi rd -- -- -- -- 7 lA k.7 
Western  Glycatcher -- -- -- -- 7 \k 4.7 
Western  BIuebi rd -- -- -- -- 2 k 1.3 
White-crowned  Sparrow — -- 3 6 2.0 

Total   Relative Abundance \k2 28A 33 66 65 130 160.0 + 112 

Species  Diversity   Index Ds = 12.93 Ds = 9-53 Ds = 11.38 11.28+ 1.70 

üve/spp = 5.08  + 4.56 
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TABLE  h.S.J-k,    Avian Relative Abundance  Summary,  Riparian Woodland.     (See Table 
^•5.7_1   for explanation.) 

Autumn Winter Spr ng Year Ave. 
Species n #/m-hr r^ #/m-hr £ C/m-hr X   +  SD   (#/in-hr) 

Bushtit 70 70 -- -- -- -- 23-3 
Red-tailed  Hawk 7 7 -- -- -- -- 2.3 
Wren-ti t 47 47 2 2 -- -- 16.3 
Brown Towhee 15 15 3 3 -- -- 6.0 
Bewick's Wren 2 2 8 8 25 25 117.  +    11.9 
Rufous-sided Towhee 13 13 I 1 3 3 5.7 +      6.4 
Common   Flicker 1 1 -- -- -- -- 0-3 
House Wren  . 2 2 -- -- -- -- 1.3 
Song Sparrow Sk 54 -- -- 14 14 22.7 
Lewwer Goldfinch 19 19 -- -- -- -- 6.3 
Western  Flycatcher 5 5 -- -- 1 1 2.0 
Yellowthroat 16 16 -- -- 1 1 5.7 
Nuttall's Woodpecker 2 2 -- -- -- -- 1.3 
Blue-grey Gnatchatcher 2 2 -- -- -- -- 1.3 
Allen's  Hummingbird k 4 -- -- I 1 1.7 
Black Phoebe 5 5 -- -- -- -- 1.7 
Killdeer 8 8 -- -- -- -- 2.7 
Hous^ Finch 124 124 -- -- -- -- 41.3 
Cl i ^'f Swal low 50 50 -- -- -- -- 16.7 
Belted Kingfisher 1 1 -- -- -- -- 0.3 
Mourning Dove 30 30 -- -- -- -- 10.0 
Marsh Hawk 2 2 -- -- -- -- 1.3 
Crow 9 9 -- -- -- -- 3.0 
Roughwinged  Swallow 9 9 -- -- -- -- 3.0 
Great Horned Owl 4 4 — -- -- -- 1.3 
Wilson's Warbler 13 13 -- -- 5 5 6.0 
California Thrasher I 1 -- -- -- -- 0.3 
Tree  Swal low 8 8 -- -- -- -- 2.7 
Yellow Warbler 2 2 -- -- -- -- 1.3 
Loggerhead Shrike 1 1 -- -- — -- 0.3 
Downy Woodpecker 2 2 1 1 2 2 1.7 +      5-8 
White-tailed  Kite 10 10 -- -- -- -- 3.3 
Turkey Vulture 3 3 -- -- 1 I 1-3 
Cooper's  Hawk 1 1 -- -- -- -- 0.3 
Black-headed  Grosbeak 8 8 -- -- -- -- 2.7 
Cal i fornia Valley  Quai 1 65 65 -- -- -- -- 21.7 
Hutton's  Vireo 1 1 -- -- -- -- 0.3 
Anna's Hummingbi rd 1 1 -- -- 3 3 1.3 
Mockingbi rd -- -- 1 1 -- -- 0.3 
Hermi t Thrush -- -- 3 3 -- -- 1.0 
Ruby-crowned   Kinglet -- -- 17 17 -- -- 5-7 
Yellow-Rumped Warbler -- -- 48 48 7 7 18.3 
Dark-eyed Junco -- -- 2 2 -- -- 1-3 
Golden-crowned Sparrow -- -- 1 1 -- -- 0.3 
Orange-crowned Warbler -- -- -- -- 1 1 0.3 
Western Wood  Pewee -- -- — — 2 2 0.7 

Total   Relative Abundance 617 617 87 87 66 66 256.7 + 312 

Species Diversity   Index Ds = II.II Ds = 2.88 Ds = 4.99 6.33+      4.27 

Ave/spp =  5-67 + 8.40 
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TABLE ^.5.7-5.  Avian Relative Abundance Summary, Chaparral.  (See Table A.5.7-I 
for explanation.) 

Species 
Aut 
n 

umn 
#/m-hr 

Winter 
n    #/m-hr 

Spring 
n     #/m-hr 

Year Ave. 
X + SD   (#/m-hr) 

Scrub Jay 6 6 -- -- -- -- 2.0 
Mocking Bi rd 3 3 -- -- -- -- 1.0 
Wrentit 34 3^ 13 13 18 18 21.7 +   11.0 
Bushtit 22 22 -- — k it 8.7 ~ 
California Valley Quail 51 51 16 16 2 2 23.0 +    25-2 
Bewick's Wren 2 2 -- -- -- — 1.3 
Loggerhead  Shrike 2 2 -- -- -- -- 1.3 
Black-headed Grosbeak 2 2 -- -- -- -- 1.3 
Western Flycatcher 5 v -- -- -- -- 1.7 
Mourning Dove 30 30 -- -- -- -- 10.0 
Rufous-sided Towhee 12 12 2 2 6 6 6.7 +    5.0 
Western Bluebi rd k k -- -- -- -- 1.3 
Lazuli   Bunting 10 10 -- -- -- -- 3.3 
Poorwill 1 1 -- -- -- -- 0.3 
Say's Phoebe 1 1 -- -- -- -- 0.3 
Lark Sparrow 15 15 -- -- -- -- 5.0 
Cooper's Hawk 1 1 -- -- -- -- 0.3 
Plain Titmouse 1 1 -- -- -- -- 0.3 
Lesser Goldfinch 1 1 -- -- -- -- 0.3 
Dark-eyed Junco k A -- -- -- -- 1.3 
Brown Towhee 62 62 -- -- -- -- 20.7 
Turkey Vulture 3 3 -- -- -- -- 1.0 
California Thrasher k k -- -- k k 2.7 
Starling 300 300 -- -- -- -- 100 
Great Horned Owl 3 3 -- -- -- -- 1.0 
Red-tailed Hawk 7 7 -- -- -- -- 2.3 
Sharp-shinned Hawk 1 1 -- -- -- -- 0.3 
White-crowned Sparrow 9 9 -- -- 1 1 3.3 
Barn Owl 2 2 -- -- -- -- 0.7 
Convnon Fl icker 6 6 -.- -- -- -- 2.0 
Wilson's Warbler 5 5 -- -- -- -- 1.7 
Scrub Jay -- -- I 1 1 1 1.3 
Anna's  Hummingbird -- .- 21 21 1 1 7-3 
Fox Sparrow -- -- -- -- 3 3 1.0 
Song Sparrow -- -- -- -- 5 5 1.7 

Total   Relative Abundance 609 609 53 53 ^S 45 235-7 1 323 

Species Diversity   Index \ =  10.35 Ds =  3-37 0s = 5.10 6.27+      363 

Ave/spp - 6.80 +17.3 

without starlings, Ds = 7-3^ with starlings 
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TABLE 4.5.7"6.  Avian Relative Abundance Summary, Coastal Sage (all phases combined) 
(See Table '♦.S.?-! for explanation.) 

Autumn Winter Spring Year Ave. 
Species n #/m-hr n #/m-hr n #/m-hr X + SD (#/m-hr) 

Cali forn ia  Thrasher 7 6 4 2 8 4 4.0 + 2.0 
Brown Thrasher ^8 38 6 3 8 4 15.0 + 19.9 
Brewer's  Blackbi rd 2 2 -- -- -- -- 0.7 
Cliff Swallow 60 ^8 -- -- -- -- 2.7 
Wrentit 19 15 15 6 26 14 11.7 + 4.93 
Marsh Hawk 6 ^ -- -- -- -- 1.7 
Loggerhead  Shrike 7 6 1 1 2 2 3.0 + 2.65 
California  Valley Quail 8^» 67 4 2 18 9 26.0 +" 35-7 
Purple Finch 11 9 -- -- -- -- 3.0 
Black Phoebe 1 1 -- -- -- -- 0.3 
American  Kestrel 17 \k -- -- -- -- 4.7 
Bushtit 58 46 40 16 11 6 11.1 + 20.8 
Red-tailed  Hawk 2^ 19 1 I 1 1 7.0 + 10.4 
Scrub Jay 7 6 -- -- 1 1 2.0 
Common Flicker 1 1 -- -- -- -- 0.3 
Roadrunner 2 2 -- -- I 1 0.7 
Rufous-sided Towhee 5 k 2 1 19 9 
White-crowned   Sparrow 18 14 12 5 34 19 12.7 + 7.1 
Bewick's Wren 2 2 -- -- 12 7 3.0 
Turkey Vulture 7 6 -- -- -- -- 3.0 
Sharp-shinned   Hawk i 1 -- -- -- -- 0.3 
Crow 10 8 -- -- -- -- 2.7 
Western  Flycatcher 15 12 -- -- -- -- 4.0 
Biack-headed  Grosbeak 3 2 -- -- -- -- 0.7 
Black-chinned  Hummingbird 2 2 -- -- -- -- 0.7 
AIlen's  Hummingbi rd 2 2 -- -- -- -- 0.7 
Belted Kingfisher 1 1 -- -- -- -- 0.3 
Western  Bluebird 1 1 -- -- -- -- 0.3 
Rube-crowned  Kinglet 1 1 3 2 -- -- 1.0 
Great  Horned  Owl I 1 -- -- -- -- 0.3 
Golden-crowned  Sparrow -- -- 12 5 47 23 9-3 
Black-ta:led  Gnatcatcher -- -- 1 1 -- -- 0.3 
House  Finch -- -- -- -- 8 4 1.3 
Western Meadowlark -- -- -- -- 1 1 0.3 
Cooper's  Hawk -- -- -- -- 1 1 0.3 
Anna1s  Hummingbi rd — -- — — 1 1 0.3 

Total   Relative  Abundance ^23 342 101 45 199 107 164.7 + 157 

Species  Diversity   Index Ds = 10.15 Ds = 6.78 Ds = 8.83 8.5S + 1.70 

Ave/spp = 4.05 + 5.86 

157 



TABLE  h.5-1-1. Avian  Relative Abundance Summary,  Annual   Grassland.      (See Table 
4.5.7-1   for explanation.) 

Auti .imn Winter Spring Year Ave. 
Species n #/m-hr n     #/m-hr n #/m-hr X ± SD   ( #/m-hr) 

Red-tailed Hawk 33 33 5 5 1 1 13.0 + 17.4 
Loggerhead Shrike 17 17 -- -- -- -- 5.7 
Roadrunner 8 8 -- -- -- -- 2.7 
Red-winged Blackbird 501 501 -- -- -- -- 167 
American  Kestrel 7 7 -- -- -- -- 2.3 
Western Meadowlark Ik 2k 1 1 11 11 12.0 + II.5 
Mourning  Dove 80 80 -- -- -- -- 26.7 
Brown Towhee 6 6 1 1 -- -- 2.3 
California Thrasher 2 2 -- -- -- -- 0.7 
Rock Dove 30 30 -- -- -- -- 10.0 
Red-shouldered Hawk 3 3 -- -- -- -- 1.0 
Brown-headed Cowbird 10 10 -- -- -- -- 3.3 
California Valley Quail 137 137 -- -- -- -- 45.7 
House  Finch 65 65 18 18 5 5 29.3 + 31.6 
Golden Eagle 2 2 -- -- -- -- 0-7 
Barn Owl 2 2 -- -- -- -- 0.7 
Allen's  Hummingbi rd 1 1 -- -- -- -- 0.3 
Lesser Goldfinch 72 72 -- -- -- -- 2k 
House Finch 93 93 -- -- -- -- 31 
Sharp-shinned Hawk 1 1 -- -- -- -- 0.3 
Black-headed Grosbeak 3 3 -- -- -- -- 1.0 
Bewick's  Wren 2 2 -- -- k k 2.0 
Western Wood Pewee 6 6 -- -- -- -- 2.0 
Wrent i t 13 13 -- -- -- -- 4.3 
Marsh Hawk k k -- -- 1 1 1.7 
Crow kll kll 2 2 1 1 141.7 + 243 
Common  Flicker k k -- -- -- — 1.3 
White-crowned Sparrow 15 15 -- -- 6 6 7.0 
Scrub Jay 1 1 -- -- -- -- 0.3 
Turkey  Vulture 12 12 -- -- -- -- 4.0 
Lazuli   Bunting 1 1 -- -- -- -- 0.3 
Western  Kingbird 1 1 -- -- — 0.3 
Rufous-sided Towhee 1 1 -- -- -- -- 0.3 
Ki 1Ideer 1 1 -- -- -- -- 0.3 
Black  Phoebe 2 2 -- -- -- -- 0.7 
Yellow-bi1 led Magpie 3^ Ik -- -- -- -- 11.3 
Horned  Lark 1 1 -- -- -- -- 0.3 
Brewer's   Blackbi rd kS kb -- -- -- -- 15.0 
White-tailed Kite k k -- -- -- -- 1.3 
Cooper's   Hawk 1 1 -- -- -- -- 0.3 
Starling 70 70 -- -- -- -- 23-3 
Canon Wren 1 1 -- — -- 0.3 
Lark  Sparrow 13 13 -- -- -- 4.3 
Western  Bluebird 8 8 -- -- -- -- 2.7 
Golden-crowned Sparrow -- -- 2 2 -- -- 0.7 
Song  Sparrow -- -- 1 1 -- -- 0.3 
Western  Flycatcher ~ — - —     1 1 0.3 

Total   Relative Abundance 1759 1759 30 30 32 32 607.0 + 998 

Species  Diversity   Index Ds = i>.k\ Ds = 2.64 Ds = 5.77 4.94+ 2.02 

Ave/spp =   12.89 +  31.91 ist 
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TABLE ^.5.7-8, Avian Relative Abundance Summary, Coastal Salt Marsh.  (See 
Table 4,5.7-1 for explanation.) 

Species 

Marsh Hawk 
White-tai led Kite 
Long-billed Marsh Wren 
Cliff  Swa11 ow 
Red-tailed Hawk 
Turkey  Vulture 
Savannah  Sparrow 
Song Sparrow 
Black Phoebe 
House  Finch 
White-crowned  Sparrow 

Autumn 
n #/m-hr 

9 12 
25 33 
25 33 

1 1 
1 1 
3 k 

11 15 
22 29 

1 1 
75 100 

Winter 
n    #/m-hr n     H/m-hr 

11 22 

10 

Spring 

12 

Year Ave. 
X 1 SD   (#/m-hr) 

4.0 
11.0 
12.3 
0.3 
0.3 
1.3 

16.3 H 

9-7 ' 
0.3 

33.3 
3.3 

5.1 

Total   Relative Abundance 173       229 18      36 12 92.3 +  119 

Species  Diversity   Index Dc  =  3.96 Dq  =  2.23 0.0 2.06+       1.99 

Ave/spp = 8.37 + 9.99 
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TABLE  h.S-7S-    Avian Relative Abundance Summary,   Fresh Water Marshes and Lakes. 
(See Table 4,5.7"!   for explanation.) 

Aut jmn Winter Spring Year Ave. 
Species n #/m-hr n #/m-hr n #/m-hr X + SD  {/f/m-hr) 

American Coot 108 108 183 244 17 34 128.7 +  107 
Sora -- -- 2 3 -- -- 1.0 
Eared Grebe 1 1 2 3 -- -- 1.3 
Ruddy  Duck 9 9 59 79 5 10 32.7 +    40.1 
Canvasback -- -- 1 1 -- -- 0.3 
Song  Sparrow 93 93 -- -- 12 24 39-0 
Black Phoebe k 4 -- -- 1 ? 2.0 
Red-shouldered Hawk 1 1 -- -- -- -- 0.3 
Cliff Swallow 118 118 -- -- -- -- 39-3 
Evening Grosbeak 1 1 -- — -- -- 0.3 
Allen1s  Hummingbi rd k 4 -- -- -- -- 1.3 
Marsh  Hawk 2 2 -- -- 2 4 2.0 
Common  Yellowthroat 36 36 -- -- 4 8 14.7 
Lesser Goldfinch 26 26 -- -- -- -- 8.7 
Wilson's Warbler 2 2 -- -- -- -- 0.7 
Pied-bi1 led Grebe 3 3 -- -- 1 2 1.7 
Mallard 23 23 -- -- -- -- 7.7 
Red-winged Blackbird 24 24 -- -- -- -- 8.0 
Least  Sandpiper 24 24 -- -- -- -- 8.0 
Western  Sandpiper 35 35 -- -- -- -- 11.7 
WiIson's  Phalarope 5 5 -- -- -- -- 1.7 
White-tailed Kite 1 1 -- -- -- -- 0.3 
KilIdeer 1 i -- -- -- -- 0.3 
Black-necked Stilt 1 1 -- -- -- -- 0.3 
Northern  Phalarope 38 38 -- -- -- ... 12.7 
Long-billed Marsh Wren 18 18 -- -- 2 4 7-3 
Black-throated Gray Warbler 1 1 -- -- -- -- 0.3 
Soli tary  Sandpiper 1 1 -- -- -- -- 0.3 
Green-winged Teal 1 1 -- -- -- -- 0.3 
Belted  Kingfisher 2 2 -- -- -- -- 0.7 
Lesser  Goldfinch -- -- -- -- 1 2 0.7 
Cinnamon Teal — -- -- 1 2 0.7 

Total   Relative Abundance 583 583 247 330 46 92 335.0 +245.5 

Species  Diversity   Index Ds = 8.38 D
s 

=  1.66 Ds 
= 4.52 4.85+      3-37 

Ave/spp =   10.50 + 23.72 
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TABLE   ^.5.7-10. Avian  Relative Abundance  Summary,   Coastal   Lagoons.      (See Table 
'(.S.y-l   for explanation.) 

: Autumn Winter Spring Year Ave. 
Species n #/m-h r      n #/m-hr n #/m-hr X t SD  (#/m-hr) 

Least   Tt-rn 11 11 -- -- -- -- 3-7 
Long-bi 1 led  Curlew 18 18 -- -- -- -- 6.0 
Snowy  Plover 94 9^ 80 80 -- -- 58 
Willet 77 77 16 16 — -- 31 
Western   Sandpiper k2 42 -- -- 4 4 15-3 

■ Whimbrel 5 5 -- -- -- -- 1-7 
Westsrn  Gul1 17 17 740 740 82 82 280      + 400 
Heermiinn' s  Gul 1 22 22 -- -- -- -- 7.3 
Sanderling 58 ^8 -- -- -- -- 19.3 

- Black-bel1 led  Plover 3 3 6 6 -- -- 3-0 
Forster1 s  Tern k 4 -- -- -- -- 1.3 
Semi-palmated  Plover k k -- -- -- -- 1.3 
Black  Turnstone 1 1 10 10 -- -- 3.7 
Brown  Pelican 7 7 -- -- -- ... 2-3 
Least   Sandpiper 78 78 -- -- 1 1 26.3 
Great  Blue Heron 6 6 2 2 -- -- 2.7 
Snowy  Egret k 4 -- -- 3 3 2.3 
Eared Grebe 2 2 3 3 -- -- 1.7 
American  Coot 3 3 -- -- 29 29 10.7 
Mallard 162 162 -- -- -- -- 54 
Green  Heron 1 1 -- -- -- -- 0.3 
Caspian  Tern 2 2 -- -- -- -- 0.7 
Ring-bi1 led  Gul1 2 2 3240 3240 843 843 1362     +1680 

\ Ruddy  Duck 13 13 7 7 1 1 7.0 +     6.0 
■i Northern  Phalarope 32 32 -- -- -- -- 10.7 

Dowi tcher 26 26 8 8 -- -- 11.3 
Marbled Godwi t 10 10 12 12 -- -- 7.3 
Vi rginia  Rai1 1 1 1 1 -- -- 0.7 
Greater Yellowlegs 7 7 -- -- -- -- 2.3 
Pied-bi1 led Grebe 5 5 3 3 -- -- 2.7 
Surf  Scoter k 4 -- -- -- -- 1.3 
Green-winged Teal 31 31 -- -- -- -- 10.3 
American Avocet 3 3 -- — -- -- 1.0 
Song  Sparrow -- -- 12 12 -- -- 4.0 
American  Bittern -- -- 2 2 -- -- 0.7 
Western  Grebe -- -- 2 2 -- -- 0.7 
Great   Egret -- -- 1 1 -- -- 0.3 
Spotted  Sandpiper -- -- 1 1 -- -- 0.3 
Sora -- -- 1 1 -- -- 0.3 
Belted  Kingfisher -- -- 1 1 -- -- 0.3 
Long-billed  Marsh Wren -- -- 8 8 6 6 4.7 
Cinnamon Teal -- -- -- -- 5 6 2.0 
Royal   Tern -- -- -- -- k 4 1.3 

Total   Relative Abundance 755 755 4156 4156 979 979 1963      +1902 

Species   Diversity   Index Ds =   10. 18     Ds = 1.56 Ds =  1.33 4.36+     5 ■ 04 

Ave/spp = 44.63 + 208 
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TABLE   A.5.7-11. Avian Relative Abundance Summary,  Coastal   Strand.     (See Table 
'»•S^-l  for explanation.) 

Autumn Winter Spring Year Ave. 
Species i/m-hr #/m-hr #/m-hr X ±. SD (#/m-hr) 

Water Pipit -- 2 -- 0.7 
Black Turnstone 14 ^3 -- 19 
Western  Gull ^75 250 466 397      + 127 
Heermann's Gull 289 75 115 160     + 114 
Whimbrel 83 1 -- 28     ~ 
Willet 171 66 139 125     + 53.8 
Red-breasted Merganser 1 -- -- 0.3 
Surf Scoter IM» — 11 51-7 
Brown Pelican 98 -- 3 33.7 
Wandering Tattler 13 -- -- 4.3 
Pigeon  Gui1lemot 17 -- -- 5.7 
Brandt's  Cormorant 519         ,. 

l^xlO6 
-- -- 173 

Sooty Shearwater* -- -- * 
Killdeer 5 -- -- 1.7 
Bonaparte's Gul 1 2 -- -- 0.7 
Black Oystercatcher 3 -- -- 1.0 
Marbled  Godwit 9 -- 19 9-3 
Black-bel I ied Plover 117 -- 11 42.7 
Long-bi1 led Curlew 37 -- -- 12.3 
Least  Sandpiper 72 -- -- 24.0 
Snowy  Plover 70 -- -- 23-3 
Dow it eher 6 -- -- 2.0 
Pied-billed Grebe 1 -- -- 0.3 
Sanderling 230 1 181 137      + 121 
Caspian  Tern 4 -- -- 1.3 
Common Murre k -- -- 1.3 
Spotted  Sandpiper -- 5 -- 2.0 

Total   Relative Abundance 238A kk3 946 1258      + 007 

Species  Diversity   Index Ds - 7.87 Ds - 2.65 Ds = 3-17 4.56+ 2.88 

Ave/spp = i48.36 + 88.3 
*"™ 

*    excluded   from calculations   (s-.'r;   text) 
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Base Map No.   21 

QUADRAT CHARACTERISTICS 

  Grid Celi Location    LC-1Q3.6 

Vegetation Type    QM MDODLAND 

Remarks     SPARSE UNDERSTORY: SOME  INDICATION OF GRAZING 

Slope Expoaure JK Mean Elevation of Quadrat        550' 

IAJ-TM 

TO MvM^  1 

(D (D © 
® ® © 
(5) (D CD 

TO  SAM AMTOMiO RP. 

A»»    MAIM Mr« w* 
Reference Directions 2.1  NI NE OF SAN ANTONIO RD.  EAST.  FOURTH TURN-OFF 

QW RIGHT.    NOTE SIGH "WIlpDLIFE CONTROL AREA"  

LEGEND 

*SDSU Monument 1 
AIMFIILO PAVCMiNTt 

f IliTINI   TO K MTWMO 
I I   Hill«« 10 M 4MIID0M0 
■—-■■—     tMOULOf«   tTk«lt.l>*TIM 

MfMU* 

><■/.;    >:^.^^>'     vwy.i,-.v-r*    y.v   ■■^i/.^'■.,T .\ 
•TNUCTUNCS 

M    KIITM«   »tMUHIMT 
Q   Kiind* MiH-M*iuat«T 

I    t»l»T»l«    TtMMRlUIT 
D nitriM TO M tmtmmm» 

ROADS AND nUtKIN« 
rr=:r  IIMTHM   nwte 
:V.V.~    IMOTIM     UMMMO 

OTHCNS 

N>;',';' 
l!.'- 

:/r" 

\ ' '' ) ^ 

\\ '"■Al 

Contour Interval=5 feet 

—^x x U'- 

  IIIITlM 
 i  lutTim MMPOTT (.«tUMCi 
 I  tWttIK»    MW»(OTf   LIM 

(lAltMtMTt  0* »t««Hf»l 
-■— ■- intTMt    MMI,«<M •«»«• 
- • > - CiitraM   rtact. CMMI LIM 

  *I>»*O*CH tOM MO turn 
CLIMtMt 

  iiaTiao OMtaeAo 
 m  iMTOM    COMTOU«    LIM 
OC^25q> HIOTIM t«t covio 

»_ ^-" MUllMt   OITCH 
ds^ «««toi«« 

■•- »OLt   LIM 
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base Map No. 23 

QUADRAT  CHARALTh.R;STICS 

  Grid Ceil Location    EB-100.7 

Vegetation Type  ANNUAL GRASSLAND 

Remarks 

Slop« Expoaure  UNDEFINABLE Mean Elevation of Quadrat      7p' 

/ 

I 

TO ELRftNCllo Rp. 

Reference Directions  0.3 MI  E OF EL RANCHO RD.  CA.    400'E OF PEA-SOUP 

LAKE; EAST-WEST BORDER OF EUCALYPTUS;  GATE ALWAYS LOCKED  

GftTE 

TO   LOMPoc- 

LEGEND 
*SDSU Monument 3 

AIRFICLD PAVCMCNT« 
r~ I    HUlm«  TO M MTXMO 
I-- I    111811«  10 If  tMWOMO 
 -    »HOuLoe» ST*«iiii*iia« 

^:   o«t»«u» 

STNUCTIMCS 
(«IITHM niuumtHi 

(«imN« ttm-muuttai 

]   (iitrM*  rtmrtmn 

]    tllttIM   TO M «■«NOOMO 

NOAOS  AND MftKINO 
     (■«• IM    rmtta 
".V.V.".~     IMIiTHIO      UMHWCO 

OTHERS 
-          IMtTiM« MMTCIITT I.MII«nil 
I        «Htm« MMmmT LMilLCMIl 
I       fUtTIN« MMMITT   LIU 

lltUMUT«   OMmiWTtl 
 ■—     tIKTIIIt 'tNCI,«IM ■ OTNO 

  »_      fllttNl« riUCt. CWklN LIIM 

 «rvtMCH    tODI   4110  «/• 
ClUMUtt 

  IMTHM   »MCHOAO 

■ *• . IMTW«    COMTOU*    LIHC 

OGÄÄ> •«•'"•  »•« eovto 
-■*_^— OHMMM   OITCM 

CSS3 »iHwooioii 
■#■ roct  LHM 

Contour Intervalls feet 
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Base Map No. 

QUADRAT CHARACTERISTICS 

23 Grid Cell Location   FB-99.5 

Vegetation Type   RIPARIAN WOODLAND 

Remarks   DENSE PHASE WITH SPARSE UNDERSFORY 

Slope Exposure UNDEFINABLE^        Mean Elevation of Quadrat.      Si' 

•Ko^TM 

I TO  Ck 
RAMCtto 

6*rc 

c 

Umk 
5P 

® ® (D 
® (DO) 
(!) 00 

T© LOMWBC- 
CMMALtA 

Reference Directioae    0.6 HI M OF LONPOC-CASMALIA HWY flffi 0.4 MI E QF 

EL RANCHO RD.; GATE ALWAYS LOCKED; QUADRAT CA. SCO' E OF GATE  

Contour Interval=5 feet 
■rrwr 

LEGEND 

*SDSU MONUMENT 4 
AIRriCLO PAVEMCNTS 

J OUTINC to »e TCTtince 
I imttll« TOM   AMNMM9 

I""-" »HOULOC«  >T*tU.>I«tlO«l 
r   '    »   ' OVCDIIIIN 

STNucTunes 
H   KitriM rniMMaT 
fjfo     OliTINI   MW-M» 

I   innna* TCHMMMIT 

^^TT    »ItTIW   TO M MAI« 

WMOS  AND MIIKIN« 
;=     tlltTIM     NMO 
-.-.■.v.v;   unniM   mm*» 

OTHCKS 
 (uttiMc nwrcHTi LDCiMmi 

- I       IlllTIM   HMnWTT LMtlLIMt) 
-1    ixnriM« MOMaTT LIM 

If «KMHTI   M »C*«ITII 
 >-     HittK«   rt«C(, «IM • OTM* 
 •-     OltTIM    riNCf, CM«« LMI 
 «mOMM   tOM   AMO  «/» 

CLI*IU«CI 
  IMTIM •*».*a«e 
 •»—- CUdM*   COMTOU«   LIM 
OCÜCO tiU'UK.    TMI    COVI« 
~'*^*-' MtMMI   BITCH 
C3iC> •«»••HI«« 

■♦- »ai i   i mi 
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Base Map No, Ix. 

QUADRAT CllARACTKHISTlCS 

Grid Cell Location  .If-Qn ? 

Vegetation Type_ 

Remarks SPARSE PHASF 

Slop« Exposure  NW Hear. Elevation of Quadrat   3J5J 

1 
4 

t««* 'v9/./    CD      vs>, 

y ® 
To SAN ^»TOMtO HD. »WT 

AND    W** fi^nt 

Reference Directions  QUADRAT LOCATED 1.4 MI NE OF SAN ANTQNin RE 

SECOND TURN-OFF ON RIGHT. NOT SIGN "WILDLIFF rONTROl AREA" 

LEGEND 

Ni-Äf^fti 
yy / '■ I Mf&pA 

* 
AIRFi ̂ §^«80«^^ 2 

I I OIITIII*   TO •€ MTAIMO 
I "] ImlTIII*   10 M   «•«NOOMD 
  tMouLom ITMII tz «tioti 
C C  C  C 0»I««u>i 

tTWJCTIMCS 
tlllTIM   MMUUICHT 
tlllTIM   MU<-»fKWkMlIT 

I I  ftittmt TWMaMT 

ROM»  AND MRKINO 
Z^^     (IIITIW     «MIO 
■.v-V-v;   »MTIM   \»—m.t> 

OTHERS 
 liWTM* »norfi»»» LMiinrai 
  I        (»(TIM   M0KIIT1 LMtlLUMI 
 (—   twitiiit **a*%.mii LIM 

(f ••itaxTi on mmiTti 
-I ■—     fmlTIIK    '(NCI, «im ■ OTNtR 
-o •-      (lltTINt    r(MC(, CMAI« LIM 
 twCOMK   I0M   *M V» 

CLUMIKI 
.   .   ■ (MTIM   ll4H.a0A0 
 M .      («lltM«   COHTOUH    LIM 
CX2ÄS>   (««»IM '•« eo»ii» 
-«._^-"     OMMWM   OITC» 
CZSZ3    OM«IHIOII 

-*• MX.!  LWf 

Contour Interval=5 teet 
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Base Map No. 28 

QUADRAT CHARACTERISTICS 

Grid Ceil Location     HB-87.6 

Vegetation Type   CHAPARRAL 

Remarks   DENSE PHASF 

Slop« Exposure UNDEFINABLE Mean Elevation  of Quadrat   395' 

X »RTM 

<S) 

® 
® ® 

0) ® 
TO tV 

.s^®-®   ® 

«ad 

A««Piei.C> RX). 

Reference Directions    QUADRAT LOCATED 0.3 MI  W OF AIRFIELP RD. AND 0.8 

MI E OF 13th STREET BETWEEN TWO DISTANT EUCALYPTUS STANDS. 

I.C  .- 

Contour Interval =5 ^eet 

LEQEWD 

*   SDSU Monument 5 
AiHf.ELO  PAVEMCNTI 

[.   " "'~1    lnsiikC  TO M HfTllWO 
;_      _ZZ]    KUtlM   TO •€   »MHOOMIO 
""-■»-"-      SnOULOl«  IT>lH.I<*tiON 
.ei < c   o.mu» 

STRUCTURCS 

IIIITHM n»mu>t»i 
tiuTiM umi-rtuumimr 

}    OlttH*    TtM^MMIT 
«HT1M   TO  M   IHMMIUP 

NOAOS   AM MRKINO 

OltTIM     UMNMO 

iittiM  MOKOTT i.aaiaimi 
KltTW*   MKNOTT laaiiUMI 

t        IkltTtN«    MO^IUTT   Ltmt 
IXIMM't   0« Nan Ttt 

i       iiittw«   ftmit.miot t oim* 
    • |II|I(M    riaci. CMUli DIM 

-     —      4»«MCM    IOM   4M)  •/• 
a »uact 
lntTiaa   •«ling»» 
ftilTNio  cmToua  LINC 

t«l«*l1M    ••»I    I   'WfO 
UIIAiMAbl     UilCM 

. «I» 

70 



QUADRAT CHARACTERISTICS 

Base Map No.    41    _ Grid Cell Location  VA-69-3 

Vegetation Type  COASTAL SALT MARCH  

Remarks PREDOMINANTLY SALICORNIA  

Slope Exposure UNDEFINABLE   Mean iilevetion of Quadrat 

0 
y- f 4f> 

/ 
/ 
/•0    ®    (D 
/ 
/  @    ®    ® 

.   CD    ®    (B) 

NOTE:    ALWAYS TURN LER; 
FOLLOW SIGN "VISITING 
CIVILIAN FISHING BEACH" 

To s»*rrA v)t>ez «««6« 

Reference Directions   TERRA RD.  TO BEACH  BLVD   (CANINF SflD ON mRNFR); 

2.Q MI W OF BEACH BLVD.   1st TURN-OFF ON ^EFT;  Q.3 MT  FROM RFAfH Rll/n TO QUADRAT 

Wt 
-J 

h -• 
cr 

;.x<^ 

* \ 

■\ 

\ 

Contour Intervals5 feet 

>» 
•\..>^?\ 

- -• ,       i   '/'Iß 
•s.-' 

LEGEND 

tsMJ«S0Ä 6 

c 3)    IIIITING   TOM IICTtlMD 

1                       |     UlSTIHa  TO H   4UII00M0 
       IHOULDCII ITttlLiKliO* 

OVIIIIIU>I 

•TNUCTUNCS 

flj jH    llltTIM »IMUUItNT 
■I ■    UIITIN« UW-raillUMIIT 
I I  intTMi TdtraiMiT 

C^^S!    ■UltTIIM to M M/tNOMtO 

MMOS AND nMKINO 
z=:   txirriM   «wio 
;v.v.v:   ■mrmi   ««««o 

OTHCRS 

 (uiTiM  MnraiTT LiitKMrai 
-l      flllTIIK    MOrCHtT LMIILUMI 
-f     nutimi   noMKTir  LIM 

(OttMK't   O« PtHMITII 
 ■-     IIItTlllt    XKCCaiM • OTHO 
— •-    iiitrw«   rmcc. CHti« LIM 

 «miMCM 10« uto «/■ 
auuMf 

  llltTIM    «ULUOAO 
 m—. fntrara COMTOU«  LIM 

OGfiEO nitrii» tmi eovtn 
- ^^r" MMMM   DITCH 
<r~rr~^ MMWMION 

-•- »OLt   LINt 
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■MM« 

Base Map No.        41 

QUADRAT CHARACTERISTICS 

Grid Cell Location    VA-67.3 

Vegetation Type  COASTAL SALT MARSH 

Remarks  PREDOMINANTLY SALICORNIA 

Slope Exposure   UNDEFINABLE       Mean El«v«tlon of Quadrat 

4TM 

®      6      Q 

fee*1 
ö)   ®   © 

®    ®    (2) 

8' 

TBWC 

V^l 

ttOTO.v   a \> TRAIL   CLoSgO 
i 

To   v)u>9 04^ 

Reference Directions   0.5 MI W OF JUNC.  HWY 246 AND OCEAN  PARK RD;  PARK BY 

"OCEAN BEACH PARK" SIGN, CROSS RR TRACKS AND PROCEED NORTH AS ABOVE 

*'ü — 

v ■ - 
■v. 

\ 

■>. '.. \.v;, iff 

Ä -     '       ■        \M ■><"j-1^ 

V 
».        W 

•577/ ^',-        v-  V    "':-•-     "       ^ " - ."•V^N. 

mv^v^-v^inrrK:-^ ^.^jj;  ./•::,.',-:iUi!/ 
Contour Interval=5 feet 

LEGEND 

*SDSU Monument 7 
AIRFIELD PAVEMENT« 

r~' . J   llistwo TO M MTlMtD 
"2    IHIITIM TOM 
B      INOULDm »T»»IL1I»TI0» 

PCXJI        OVCMUN 

STHUCTURCS 

IIKTM«  KMUHIMT 
    uiiTiM MHi-MaitMlirr 

I 1   IIItrN«   THtMMMIT 
nunut TO M MMMMO 

NOAOS AND fAMINO 
^1=    ttltTIM     MMO 
:"-".-   »UTIM   UNHIMD 

^ — 

OTHERS 
- —   (IIITIM nnrcKTT vmmnn 
I IUITIII«   MMmtTf LWUMCI 

- f    laiiTiM  nannii i.Mf 
(■•KMiin OM rCDMIttl 

 ■ -    (UtTIM   riNCC, WIM • OTI«i 
 •-   taitrwt  riMC, CMM iiwi 
 »mottti low MO «/» 

UKUMf 
«   «  •   »■    lUiTlM   MILUMO 

~~     lUOTIM   COtHOUK   llM 
;CC55>    KKTIM   IK«   COVI* 

-^^^-^      DUUMM   OIKM 
C^ZZS       OIMtMIOtt 

■♦- roiC  LWI 

!7^ 



Base Map No. 41 

QUADRAT CHARACTUISTICS 

__ Grid Ceil Location     FB-6fi.R 

Vegetation Type    RIPARIAN WOODLAND 

Remarks     SPARSE UNDERSTORY   

Slop« Expoaur«   (^DEFINABLE       M«an lievation of Quadrat      Pf)1 

•MflTM 

t 
I®® 

U4 

® 

Reference Directions   0.2  MI W OF TERRA RD:   PASS CATTLE GATF ANO f^TAY JO 

THE LEFT (SOUIH) ON DIRT RD: QUADRAT IN 2nd WILLOW STAND QN I FFT.  

LEGEND 

*Si&»l« 8 

i~-i -^ 

^   liKimt TO M MTtmtB 
33   tlillHM to M UtMOWD 

•HOULMH t»«H.ii»'10<« 

'*>: ^ 
yt: 

<*& ■-•■-.       '■■■    >   '■  iv        ^k -     H-^ -  >'  \\ 

, ^>.•.... >1 /,;•' ^ 1/ /KM ^J '■• ^ 
 v->\   jtK.ii ■      \\\'».    y 

STNUCTUMES 
KIITM«   riMUMNT 

^    ItWTMl   TCHMUMt 
3    ttlttlW  TO M «•««■MU 

ROAOS  AND MRKINO 
1      IltOTIIM    NWtD 

".•.v.vr   tutTino   UNKäO 

OTHERS 
  UHTIKO    ntOPCHTV LlMlMfm 
— -    L  IlltTIN«   MOKin« LINtlLUMI 
 »  tmiTiM  moniiT» LIM 

{ituWKTt onrtmiiTii 
-a ■— HUITINt   MMCI.VIM 1 J   «I 
-a   •— UIITM«   riKCi, ciuni IIM 
  «rMMC«   to«  MO */» 

CLltUMt 
♦-.■ii IIItTIW   ««ILOOM 
-—m —. tuitiM eoÄTou« tiM 

OCXXssa i»mi»» '«H eo»i« 
-*.__,,-' tttkmtti OITCM 

C^ZO MMKttlOll 
-•- »Ott   UNf 

Contour Interval=5 feet 173 



Base Map No.   44 

QUADRAT CHARACTERISTICS 

Grid Cell Location     SA-62.9 

Vegetation Type    COASTAL SAGE SCRUB 

Remarks   SPARSE PHASE STABILIZED DUNE. PREDOMINANTLY HAPLOPAPPUS 

Slope Expo»ure   UNDEFINABLE       Mean Elevation of Quadrat_ 95' 

^->< 

"r 
"is y 

A 
^ 

TO Su«^ 

arsijsM 

® ® @ 

® ® @ 

®   ®    ®  . 

s 
fe 

s 

TO «CMS CBEKK II». 

Reference Directions     1.4 MI N OF BEAR CREEK RD g 200'  N OF MESA RD; 

EUCALYPTUS BORDERING EAST SIDE OF COAST RD 

Äf'T"1 LEGEND 

. *SDSU Monument 9 
AIRFIELD PAVCMfNTI 

I ~~~l   nnTim TO M Mi»nieo 

C IMllTlllt TOM «MMWaO 
IMOUtM« «I«illi|»1iO>l 

^ vow ft 

1       h v^i' 

*uNi.h ufiAjNma SITE- -1. ' _.^. 

\^ 

Contour Interval^ feet 

»  r  r  c-    ovEimu« 

•TNUCTURCI 
intTM« maMMT 
mniM MW-miiuatiit 

i'"'" I   intra« TtuMMMT 
flltnM   TO M tlMMIIIII 

ROADS AND MRKIN« 
r^^=    tlltTHM     MMO 

OTHERS 
 tlHIlK«    MOftDTT LINC(«rai 
 i    luiTim MiamTT LMEILUHI 

 1        flMUM    MNMtT«   LMN 
ICtHMNTt   «I PtIIHITtI 

- ■ a —     (»(TIM    'IMI, »Ml • OTHOI 
- • — • —    imiTw«   »tiiei. CM*itt \jm 
 •meMM lone MO «/• 

auuMi 
      intTiin IIMLIOAO 

 m—.   tmint COMTOUO LIM 

-■*_^'"     OUIMM   OITCM 
£~ rr^n     MMWttiDii 

-#- rail LWif 
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Base Map No. 

OUADRAT  (JHARACTLRTSTICS 

47 Grid Cell  Location     RA-!)5,ft 

Vegetation Type     COASTAL SAGE SCRUB DINE. STABII T7Fn 

Remarks   DENSE PHASE 

Slope Expo8ure_ 

XWm 

NE Mean Elevation  of Quadrat       ifiR' 

To8e«R covie w>. 

e 
f 

© 
® 

(D 

(D 
(D 

(5       \^ 

® 
® 

"TO «6AQ   CBStK 

Reference Directions  ^0-1   MI  SOUTH OF BEAR CREEK RD;  YELLOW GATE MARItt 

CENTER LINE OF QUADRAT. 

/    f /M«)l.'i""i<rf       ••,     ' 

+/^ 

/T^r'f 1 

b s .■"ivV', .. - «\    - 

^1—^ 

990 

^i 

vr 

„ - 'ff, * x ^ ,/;K V>^ .'v'^'r S.-:|^ 

■MM Z^ ■%*^r< 
rk ,.. . \    . 

Contour Interval=5 feet 
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LEGEND 

*SDSU Monument 10 
AIRFIELD MVCHCNTI 

I I    (IKTIM 10 M UTMMS 
| |    [IlttlM 10 M IMMMMO 

111111111.    «HOULOC« IT>(II{I«IIO« 

(MMRttM 

STRUCTUMS 
KltTMM NMtMtHI 
cai(TM( Mm-rtiiuMaT 

]     fKltTH«   rWMM« 
J   fxirna« ro M ttMsoote 

ROADS   AND MRKINO 

■=.     ClltTIM     HMD 
•.":   mumm   ui»«*o 

OTHCRS 

  IiiiTiM nowiTir imtdxrai 
  L   f UtTIM   MOWTIr LMILIMtl 
 f   IIUtTIM   «»Mim   UM 

(IttlMNTI  o« umiiTti 
-■ 1— flllTIM    »IIICt,«IM • OIHt» 
-o   •- IIIItIM    >IK(, CM*IN LIWI 
 — »«•OMM  ISM *M vm 

<-.«.■■ (IltTiM   UllllOAS 
 m  IlltTHN   CONTOU*    LIM 
QCaSSO «««Till«   TIIM   COVt» 
-    •. _ ^ — MMMH   0ITCM 
C^sO otwitttieii 

-•- »^Lt   UM 
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Base Map No. 

QUADRAT CHARACTEPISTICS 

47     Grid Ceii Location VA-53.fi 

Vegetation Type ANNUAL GRASSLAND 

Remarks   PREDOMINANTLY HEMIZONIA 

Slop« Exposure  UNDEFINABLE  Mean Elevation of Quadrat  390' 

XÖRTH 

I 
f«H 

0 (§) (3) 

® ® ® 

© ® (D 

"TO «f»R CB««%C «O 

Reference Dlrectiont   1.3 MI  E OF COAST RD AND 1.4 MI W OF ARfiUFI I n RR, 

JUST WEST OF LARGE STORAGE TANK.       

LEGEND 

*sÄs,Äm\11 

^    t»»»'»<«  TOM MTUMD 
2]    IIKTIM  10 M  «MMOM» 
K     (HOUI.M« (T4aH.ll«llOa 

oniaiiw« 

STNUCTURCS 
CntTNM   »WMUfHT 
(miiiNt MtN - rtaiMMat 
laitm* TCIWWMT 

nitnn* ra M 

MMDS  AND MMKIM 
:r=   IIMITIW   MM» 
•.V.V.V;    UWTHM     UWMtD 

OTHCMS 
—     —   laiitiM momr« i 

— I - -      taKTHM   HMmTI LMUMtl 
— t —   iiitn«« wmmni LW 

itotCMatt M KimiTii 
-1 > -    i aisTw«  rmci, «HK ■ wm* 
■» — • -    tusmn   rtMCt, CMia LIM 

 —    «reaoMN  tent we <u* 
CLIaUMCf 
■ aWTIM   *«IL*0*B 

 — ^ laiSTHM    CONTOW«   LIM 
X^J^r^ lanTi»»  mit  co»l« 
*        * " DIIAMUM    OITCM 
.,'V.u.' «tMH»»iM 

■»■ poir  Lint 

Contour Interval-5 feet 176 



Base Map No.      48 

QUADRAT CHARACliRISTICS 

  Grid Cell Location     CB-S0.5 

Vegetation Typ« CHAPARRAL 

Remarks     DENSE PHASE 

Slope ExpoBure   UNDEFINABLE       Mean Elevation of Qu«dret__j|^l 

>r- OHTM To SOJTTH   WlT€ 

feti 
^ 

S) @  0) 

®  (D  <3) 
© (D (D 

GATE 

Reference Directions     NE  CORNER OF AR6UEIL0 RD AND LQMPQC VA1IFY RD 

JUST BEYOND MUNITIONS GATE.  

^ »o- 

LEOENO 

*SDS.ü,!»PWÜ.,l2 

3     (IltTIH«   TO M MTtlMO 
^    IIIITIM 10 H tMMOMO 
E    tMOuLSf* irtaiiiitTioa 

» ■  ■  »     o»»««un 

tTNUCTUMt 

KMKTNM «tlMMlin 
CiifTm« MiM-naiUMaT 

3    IMTV« TCWMMt 
3    MWnW TO M MMMMt 

MMOS  AND MRRIN« 

OTHCNS 
- —   (iiitiM  moraiTt .Miairai 
l        ■»•TIM   MMMUtT LMCLUM) 
%        CWtTWt    «WM«!»   UM 

ItltlMM't   0« tMMTII 
— ■—    fiittcn»   rtn:i,«iM • OTNOI 

— •-    IIKTM*   rtncc. CMIN um 
 *n>«MCM   tOM WO •/» 

        (IMTIM   *«ILIIO*0 
 — .     IMTNM   COMTOU*   LIM 
OgaSO    tlMTIM   TMI  COVIII 

OITCM 
•(•lOM 

Contour Interval=5 Feet 177 



Base Map No. 

QUADRAT CHARACTERISTICS 

49 Grid Cell Location    NA-4fi.2 

Vegetation Type    COASTAL SAGE SCRUB DUNE. STABILIZED 

Remarks     SPARSE PHASE 

Slope Exposure  UNDEFINABLE        Mean Elevation of Quadrat 

-MOUTH 

o 

*te.\ 

@    ®    ^^^^^ 

(2)    d)    ® 

(5)    d)    Q) 

^251 

TO SLC4 
SecuRn>) Mm 

Reference Directions  0.1  MI W OF OLD SURF RD AND 0.1 

LC#4 RD=KELP RD 

MI E QF COAST RD. 

Contour Interval^!) feet 

178 

LEGEND 

*SDSU Monument 13 
AIRflCLO  PAVCMlNTI 

^     IllttIM   TO M MTklHU 
^     f HiTHI«   TO M 
E      iMOUI.01* •TMIKItllO« 

»    «   »   «"      0»t»«U» 

STRUCTURCa 
tlliTHM 
IIISTIN« MMI • mOHMtllT 

^    laMTOiO Tt«#MMT 
3    IIWTHN TO tf MMMM* 

ROAOS  AND MMKIM 
==     fllltTHM      MMO 
:...-.-.-:   tawTiM    UMHMO 

OTHERS 
 (»•TIM   MMWtRTT tWIMPVI 
L —   (WOTMIO moKunt LMUMII 

' f (UiTmO    MM>»(*TT   CM 
lltKMtHTt   00 tllltlTII 

 ■—     lUtTHIO    '(MCOMf t 9TMO 
 •-     (■IITWO    rfacc, CWUK LMW 
 *P»*0*CH   tOW  MO «/• 

CL(«MaC( 
  (UOTMM    ■«ILOOAt 
 —  lUOTWO   CONTOUO   I.IM 

"■^^^^ D«*MMf   OITCN 
C!^C3 otMnotioii 

-♦- POCC   LIM 



'lUADRAT  CHARA, TCR] ST 1CS 

Base Map No.  _49 Crld   Ceil   Location     KA-42.6 

Vegetation Type  COASTAL  SAGE SCRUB  

Remarks   DENSE PHASE STABILIZED DUNE.  PREDOMINANTLY HAPLQPAPPUS 

Siope Exposure    UNDERINABLE      Mean  Eievation of Quadrat        ^40' 

MimrtH 

1 
V4P ®    (S)    @ 

@    ^)    e 
JEEP      xRÄtu 

Reference Directions 0.4 MI N OF DELPHY KP. OR 0.3 MI N OF CABLE RD NEAR 

BLDG.  596 AND 1.5 MI S OF LAUNCH COMPLEX #4 RP.  

if M../' \^< 
?f\ A/ t' 

  ., #■'7\ 

Contour Interval=5 feet 

LEGEND 

♦SDSU Monument 20 
AIRFIELD  PAVCMCNTt 

I I    IlitTlMO  TO M Mt«iM« 
( 1     flitTiat   10 »t   »«MtOOMi 
 :    luouiof* «»*•«. u »no» 
^    '    '    » 0»C»»UK 

STNUCTUMCS 
IIIITMM *tmMWI|T 
(■lln«t MMI'KDtMMcT 

3   laitTM* Tfitr«i*i>f 

3    nutmi* TO M MMMMD 

MOAOS  AND  PARKINO 
~     flltTIM      MDtO 

;;:-.-.v.V-V.   tuaiiM    «»•■«o 

OTHERS 
  —-    iuiTiM   nnnnii Ltmmrtt' 
 I       flilTllt«   MMmiTvl.iaail.UMI 
 1     fiitTiM«   monnii UM 

ICttfMMTS   0« »tKHITJi 
• ■—    faiiTin«   riiicc, •mc • oTHf* 

-a •—     tlllTlN«    XMI. CH«!« L«> 

 <r*ao«CM  IOM *w> «/« 
CLCMMKt 

».■■->- KWTIM    *tli.*0«0 
 «•- . IIItTW*    COMTOU*    HMt 
CXiÜCS^ •»•»«■•    TOM   COVI« 
-  ■*_*'' OH««««!   OITCM 

■0- race   LI« 
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Base Map No.  50 

QUADRAT CHARACTERISTICS 

_ Grid Ceil Location WA-44.6 

Vegetation Typa RIPARIAN WOODLAND 

Remarka  DENSE PHASE  

Slop« Expoaura UNDEFINABLE  Maan Elavation of Quadrat  AAS' 

iTo CA.O S\*m* tu». 

t u«* ^ o)\ ,1 

i To 

Rafaranca Diractiona 2.1 Ml SE OF OLD SURF RD AND 1  7 MT  FROM ARRlin I n 

RD:  NEAR BLDG 70K WEST ABOUT 300 FT.  

) 

., <'£ 

*   :   It 

***   '   (    ^J LEGEND 

*SDSU Monument 14 
«IRFICLD  MkVtMtNTt 

I I    IlKTINI   TO M  MT4Mn 
\ 

\ 

I1/   ,;v. 
^ 

IM        ■ \ \ 

\«    •    .  i 

1    >. •   >¥:A 

v-, ,    #      ' 
] i      -       -    V 

/    «-   ' 

\    \ 

I    l <-    ( 

•:■'? 
.A 

»""W \v ■' 
/ 

K-.'Q    \    ' _ J 

Contour Intervalls fer 

(i 

f I    {•>•<«« »0 M   HIIIIIM» 
 imm    iNOuLOf* iTMrnltiiM 

-t i w r    on fun 

STaucruncs 
M    I lit TIM 
B   tlllTIM  MM-»!•■*«W 

-,      J mtm* TiMMaMr 
3S   UWnM   TO M »»IWIIHI 

ROMM AND MRKIN« 
1 IIWTMN     NMCO 

orHCRS 

 UltTIM    HOWTt iWW 
— L     luttiM norarrT i 

(it«tM*n oa NMKii) 
-■ i-     (»(TW«   MIKI.VWt • OTMai 
- <■ —•-   iiitTw*  rtaei, CM*« LIM 

 tmtOMH lean MO */• 
citawuict 

  (MTM «MLae«» 
 m—. lutTNM coaToua LM 

O SCSC? tiiwn» »an  co»«« 

CZs^3 »»»at««»« 
■» »nit   LM« 
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Base Map No. 

QLADRAT CHARACTKKLST1CS 

_51 Grid Ceil Loc-ation     NB-AS-Q 

Vegetation Type   OAK WOODLAND 

Remarks   SPARSE UNDERSTORY; AREA GRAZED 

Mean Elevation of Quadrat       jgflj 

vw»ae MATE. 

(D ®   CD 
® (D   ® 
® (D   ® 

Refarance Directions  1.1 MI N OF ARQg^LO RD TO BARB WIRR fiATF; WAI K 

TRAIL FOR 250'. TURN RIGHT AND PROCEED UP TRAIL FOR CA,     PfMV 

-- ""..-■»% '   V  Ali //''*' 

'ft., ^fcft^ft 
/. 4* - 

'/ c^ 
»C»  ft" ^.■" 

Contour Interval=5 feet 

LEOEND 

* SDSU Monument 15 
AmrtCLD MVKMCNT« 

. ;. i   caiiTmi TO M ntMiiÄO 
I  |    HllTWt TO M MMWOMtO 
 ■      «HOWLDC* «T*|n.i|t<io« 
•' » » «     o»t»«u« 

STRUCTUMS 

KitTuM mxawm 
OlfDIlO   M«i ■ »tUtlMH. 

3    IHtTMO   TlltMOMIT 
3   nitnao fo M IIIMMHIO 

MAOS  AND MMKINO 
Z=:     llltTIHO     MMO 
"-•.V.V:     IIItTIM      UWIWIO 

OTHCNS 

— IIIITIIM   MMMiirT LMdairn) 
  L       IllttlH»    MWHinT IMICLIMil 
  t        CHHIIII«    MM»(IITT   LIM 

KtaiMHT«   0*N*IHTtl 
-■ ■—     IKKI.itO   '(Ml,«IM • OTMR 
-o •—    (>IITMM   riaci, cium LIM 
 tMOOMM   IOW MO *im 

Ctl»«  
i   .   i   i  « IIIOTMN   ««».OOM 
 m . (WtTM*    COHTOU*    UM 

-«.^^^ 0«*NMM   OITCH 
C sQ oi»«f»»io« 

181 



Baa« Map No.  51 

QUADRAT CHARACTERISTICS 

 Grid Call Location MB-A4A 

Vatatatlon Typa OAK WOODLAND 

Rawarka     SPARSE UNDERSTQRY 

Slopa Bxpoaura £, Naan Eiavatlon of Quadrat  Ann1 

*WrH 

hz? 

9i9*(t\m>i 

0   ®   @ 

&  (D (3) 
e> © Q 

Rafaranea Diractiona    LMU QF ARQUELLQ RDl PASS GATF AT JIINC, ANR 

PROCEED DOWN LASALLE CANNON RD.    FOLLOW FOOT PATH FOR CA.    IRQ' 

/      ^ 

LEQCWO 

*SDSU Monument 16 
AIUKILO MvtiMNrt 

■ ■KTHM TO M WUMW 
llltTMM TO M lltlHIMt 
(HeucOfl ITMN.»*««« 
ovimtw 

tUtTNM 
nitna« 

ROAM ANO MMIKIN« 
=    tlWTMl    MM» 

Contour Interval=5 feet 

OTMCOS 
  iMtnw nmmm LMIMHII 
 i  in«Tm« MNPfarr L 
 1   tlKTHtt   HWMTt  u« 

-■ ■— <»tTia« »nci.aiac •ofn 
-• — •- lutTM«  rtaei, «am LMI 
  «r»*MCH   MM •■• V« 

CLtMMC* 
  IMTN«   MltMMt 

■—m  intTiM ewTOu« LMM 

CX7,igO tiWTH» TMI eoyt» 
—»^<''' »■«■»M WTC« 
CS^? Dt»«t»ilOII 

■•- mut LMI 



Base Map No. 51 

QUADRAT CHARACTKRIST1CS 

Grid Ceil Location  HB-45.7 

Vegetation Type  BISHOP PINE FOREST  

Remarks     BURNED SITE (BURNED 9 OCT^JJJM)  

Slope Exposure  SE Mean lilevation of Quadrat 825' 

>r»««TH 

t 
fed- 

Nore-. wncH FOR 

F\R6 "»^EAK 

® ® (D V* 
® (D  Q) v 
® ® 0 i r 

N 
Reference  Directions     2.9 MI  S OF ARRtlFl 1 0 RH  (TO SDim r|>rr   V:Q  

1.1 HI N QF ARGUELLQ RD.. CA. Q.I MI S OF RADIO RECEIVER RfL  

LEGEND 

*SDSU Monument 17 
AIRFIELD  PAVCMCNTt 

I       ~ I    IMTltc!  10 M IWT»(ino 
f "  |    ililTl«.  10 •!  4MIIOaW0 
       «NOULM.  tt»«ILiI«»iOI» 
r i i t     oviaidk 

STRUCTURES 
i.itTiM nmttmmi 
flWtmt   Mm- »CUtMNtllT 

I 1   IiitraK  rvtrmuti 
I^^Sgl   nimm TO M MUOMMO 

ROAOS  ANO MRKINO 

1 ~/--        N \      p 

Contour Interval=5 feet 

\ ^m%^ 

(IIITIM     UWMIC 

OTHERS 
— . — (IliTiM    mortKTT i'MINmi 
—    i  (ulTm«  moMnif LWKLUKI 

 i   IIKTiM»    »OriKTI    LINC 
iMt«M«'1  0* «nmtti 

■ ■ — (iitrm«   rfs'-(,»li>f * oTHt* 
- » — . - IlltTW«    ft-    C. CHAIN L)IW 
  • MHOMH    . '.'Ill   MO   «/» 

al.MMCI 
-♦.-*—*-* -•- IMTIM    ll*IL*040 
—- m-  lailTHM   COMTOU*    UM 

CXi2Ä> (■WTian   rut«   CO«l« 

- ■*-^'" M4IMM   DITCH 

<CS=> Mrattiio« 
-•• fOLt   LIM 
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Bsse Map No.  51 

QUADRAT CHARACTERISTICS 

  Grid Cell Location  IB-AA.4 

Vegetation Type CHAPARRAL 

Remarks DENSE PHASE; EVIDENCE OF PREVIOUS FIRE 

Slope Expo8ure_ 

>ft«TH 

^teV 

Mean EJevatlon of Quadrat        750' 
To MXWeuuo Rü 

It)   AR&oeULo tp. 

Reference Directions   3.0 MI S OF ARGUELLO RD  (TO SOUTH GATE) AND 

1,0 MI N OR ARGUELLQ RD.; PEW SCATTERED PINES IN QUADRAT.  

X \ \ \ 

\ 
njOr*- ■ 

j/ ■ l * '6! 
■ r -^ 

v/^AA 
\\:)\ 

Contour Interval=5 feet 

^ 

'ßr-si 

\ 

f^ .s; i , J 

O:     ^ 

Z 

*SDSU MonSrerR 18 
aiftfitLO  PAVCMCNT« 

( I   caifma TO H Mi*iiite 
( ZZD    l»«'»« '• •» »•»■OOBIO 
 —      tMOULOf»  flMlHJ»'!»» 
r  i  t  «     a<(Mu» 

•TRUCTURCS 

IIKTIM   »tnwINItT 
    e«iiTiM MW-NiaiwM«» 

I 1    IlltTim   TfuMUMf 
mtTiiit re M n*wtinB 

RUADS  AND MRKINO 

IIKTIM     MMO 
lUtTIM     UWHB 

OTHCRS 

  IIKTIM    MWnUTT LMIWrail 
-    i HltTIM   MOKnr (.WtlUMHI 
 i  IUITIII«    MOMOT«   LHM 

li*>l«liT>   01 •CIIIMTtl 
■ I— l»tTHi(    'f«Ct.«Mlf • OTHt» 

.• •- la'tTMN    MMI. CtUIII LMW 
  >r**MCM   IOM   MC  VU 

-*-♦-*- lutTim «aaaoAO 
• . IIItTHM   COMTOU«    l. IM 
^~^ IIKTIM    IMl   CJVtH 
.     #-* MMUMf   OITCH 
äQ 0»»l>«»»IOII 

-♦• *OlC   LlM 
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Base Map No.   51 

QUADRAT CHARACTKR1STICS 

  Grid Ceil Location   HB-43.4 

Vegetation Type BISHOP PINE FOREST 

Remarks SPARSE PHASE 

Slope Exposure^ Mean Elevation of Quadrat  q^S' 

\ 

I ® €) (?) 

^»4 
2? ® CD 

NOTE: WATCH FOR DITCH 
ON TRAIL TO QUADRAT; 
CAN BE ROUGH. 

© (S) 

CD 

© 
K t 

\ 
I 

Reference Directions     JEEP TRAIL 0.6 MI  N OF ARGUELLO RD AMH 3.4 MI S 

OF ARGUELLO RD (TO SOUTH GATE).    QUADRAT 0.1 MI N SANTA YNEZ RIDGE RD. 

LEGEND 

*SDSU MONUMENT 19 
AlftFIELD  PAVEMCNTt 

c: CKISrikO   TO M Kf TklMO 
EillTIM TO M «MIIOOIIIO 
• HOULBC« ITXILIKTION 

t   *   I    I        OVCMKUN 

STRUCTURCS 
(«IITia*   rtMUUMHT 
CXIITIM   M«I-»C«IUMIIT 

I I    CUtTM«   TCMMMMT 
niVTON   TO M MMOOme 

ROADS  AND MRKINO 
rr^^r   oitTuM   NMO 

■.■-■.■"."   «HTM»   a—«tt 

OTHERS 

L-.:.vi 

Contour Interval=5 feet 

  tUITIN«    norCHTI LMCMmi 
  L  («IITHK   MOKKTt LMKLUM) 
 f   CIltTIMt    MO^IIITT   LMW 

lIMIMNTt OH MIMITtl 
-> >— intrm«  MMI , «IM • OTHDI 

-• »— (»!>TW«    riltCt, CMIN LIIW 
  trvuMCN IOM MO turn 

CLtOUUKt 
i i ■ i ♦■ inriNM «MLaoM 

■—m—. luoriM CONTOUR Lint 
CX3220 mitTHH Tmi  co»tii 
-■«._^— DHWMM  OITCM 
<~,-,^> oeMWitio« 

•♦■ POCt   LI« 

185 



Base Map No.       53 

QUADRAT CHARACTERISTICS 

__ Grid Cell Location JA-39.8 

Vegetation Type  COASTAL SAGE SCRUB DUNE. STABILIZED 

Remark3   DENSE PHASE 

Slope Expo«ure   UNDEFINABLE       Mean Elevation of Quadrat      T95' 

Xo«L^M 

<5> 

® 

(!) 

®    ® 

Ttooaup») TO. 

®     0 

rTO CoAST iCD. 

Reference Direction« 0.2 MI WE OF COAST RD. AND 0.2 MI SW OF DcLPHY 

RD. TRAVEL SIDE ROAD FOR CA. TOO TO QUADRAT 

^    Vr-^ '    It   '/S     ^  li A     >' I a/ 

LEGEND 

*SDSU Monument 21 
AIRFIELD MVCMCNT« 

I . J   OlSTIN« TO M MTUMO 

I    CXtTIM TO M  kMHOOMO 

IK     INOULOC« mtM-lttTION 

X:    OvtmiUN 

c 

STKUCTUNCS 

Li. i??i ̂  
( 6 IP?-, 

•17 16JO 

Aw S9I' 

*n 

fa 

c 

iailTHM   »fMMNtNt 

l>IITI««   MW-KIIIUMIIT 
intTMt ivnnmun 
mtTIM   TO M «MMOMO 

ROMS AND PMKINO 
1 ItltTIM     MNCD 

"::"r.   IIIMTIM   U««»WO 

OTHERS 
  IntTIM    MOPOITT t.Mlwr«! 
  k.  IntTIM«   MOnMTT LOCILUMI 

 1  nitTIN«    MOMDTT   LMC 
IIMIMtNTI   0« KltWTtl 

-« ■— oitTm« riHcc,«im ooTHia 

-• — •— laitTw«  »iitci, ewtm LIIW 

  «r»<MCM   tout   MO IV» 

«   .   ■   ■   « tMTIM   MIL*0*S 

 M . tUtlW«   COHTOUII   LINt 

OOSCSO tllOTII«   T«lf   COVIR 

-■».»■— (MtlMM   OITCM 

Oi2^> UMWMION 
-•- WKt    IIHC 

Contour Interval=5 feet 186 



Base Map No.    53 

QUADRAT CHARACTERISTICS 

Grid Cell Location     KA-37.3 

Vegetation Type     RIPARIAN WOODLAND 

Remarks   SPARSE PHASE WITH COASTAL SAGE SCRUB  INFLUENCE 

Slope Exposure     UNDEFINABLE     Mean Elevation of Quadrat 251 

1 
Toceasr «o 

S6 

t««* 

I 
HILL 

(D (D 0 

.0 (D ® 

®   (D   ® 

• HILL 

;i 

TO-rBftMQo«.euoM WD. 

Kerr^*. FOOT T*rH ^ROIA 
T^O^D TO smricfi i. 
«wo' 

Reference Directions  0.3 MI E OF COAST RD. QUADRAT BORDERED BY HILL ON 

EAST AND WEST; AREA WITH FEW WILLOWS; WET SOIL SCRUB PRESENT, 

1 

i     ,/'-£*', \       ■?">■*",    !g,--V-' ■ ««if   Ik.»    itg.mDi <   i' 

,'. • «A -      ■     V. \   >  <    •, f „ V Vcn' «' 

LEGEND 

*SDSU Monument 22 
»IRFIEL.0 PAVCMCNTt 

I" I    IHISIINO   toil HfTllMO 
f "y   IIIITIM TOM tutmoma 

InOULM* ITMILiItllOli 
r x  l f    ovi«i»wi> 

STRUCTURCS 
IIIITIM numtmiei 
HitTm»   MW •'IltllMCIIT 

)   IIKTM«  rcaroaMT 
]  mmm n M «•MMM« 

ROADS  AND MRKIN« 
■z::^=.   (mTiM   mm 

•."■     t«liTI«i 

Contour Interval = 5 feet 

OTHERS 

-   -   —    OUTIK«   rmmny i.mimm> 
 L        laiiTIM«    HKßVnt LMCILUM) 

 1     HiiTia«   MOPIKTT LIM 
iitilWMri a* noiiiTii 

-■ ■—    miTm*   r(Kf, «iDf « OTHOI 

-»  •-      flltTIN«    MIKC , CHAIN tlNM 

 tMOMCH   IOM   MO  */» 
CLIMMCI 

.   i   .   ■  « IIIITIM   UllHOAO 

 — . IIIITM«    CONTOUR    I INI 

OCÜÄS IIIITIM   TNtI   COvtH 

-   - _ ^ — ONUNMt   OITCN 

0=0 HWWMION 
-•- rait LiRi 

187 

„X 



Base Map No.    53 

QUADRAT CHARACTERISTICS 

__ Grid Cell Location     KA-36.7 

Vegetation Type     COASTAL SAGE SCRUB 

Remarks   NORMAL PHASE.  PREDOMINANTLY ARTEMISIA CALIFORNICA 

Slop« Expoaure NW Mean Elevation of Quadrat 

"Ho Commlf». 

375' 

Xo«"TM 

I 
OUT» 

Hnf 

Reference Directions     0.6 MI E OF COAST RD, AND 5.0 

PEAK; WATCH FOR CATTLE CROSSING AND GATE. 

MI W OF TRANQUILLON 

LEGEND 

*SDSU Monument 26 
»IHflELO MVCMfNTS 

r~       „ 1   muni« to M iKT»i«io 
f IIITM*  TO M MMtMWO 
•MOUL((*  IT«M.IZ*Tie« 
OVC» UH 

•TMCTUMC« 
■■   imttiM 
Ml  (IIITM« MM-Ptakaatar 

j  inonM TtaMMMT 
B3 cwoiM* i« M wm» 

MMM ANO MMIKIN« 
■     (IMTMH     MM» 

(0 

OTHCRS 
 laitTiM mmvni Loammi 
  I      IU1THM    WUWTI  LlMKJUWI 
 1       tMltti»«    MOMRTT   LIW 

ll*t(M«T«   0* *C*IMTtl 
-a •-    CMTWO   '(HCI.WIM • CMMI 
-• •-    liiorMO   rtM(, CWMI kiM 
 «»»OOMM tern MC «/• 

ujummi 
.   ■   ■  .   .      taaTHN   ««KOOAB 
 «      IMTNM   COHTOW«   Liat 
'jtjiSTC:   iiinia»  '»n covt« 

^m^-'      MMMAM   OtTCN 

'."^io    ot»at»»ioa 
••- POLt uat 

Contour Interval=5 feet 
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(RIADRAT  CiiARAClLR'.'.TlCS 

B.ise Map No.    b4  Crid  Cell  Location     BB-39.4 

Vegetation Type     CHAPARRAL  

Remarks       DENSE  PHASE 

Slope Exposure W Mean Elevation of Quadrat 975' 

KeftTM 

WV 
5° 

<3) 0 d) 
(D (D (D 

Tfe   MRfaUCVbO  «>. 

'S" 
/ 

To otO Su«P UD 

Reference Directions  0.1 AND 0.2 MI SOUTH OF SPRING CANYON R0 AND 

ARGUELLO RD, RESPECTIVELY, ON WEST SIDE OF TRAIL 

NXV \v.   \\VAVVA    \'n. „.• ..,„.0*1 r^ 

MAX \\rJ 
\ 

W ''■ 

\\ K 

( ■ 1 

^^sX 

Cor. ' T Interval = 5 feet 
189 

LEGEND 

*SDSU Monument 23 
AIRFIELD PAVCMCNTt 

I    (IIISTiM   TO M ■€'«IMO 

I    IIlilUM  TON 4MII0e«0 

lllllll       IHOW.MII trMlL<I«TIO» 

ovfimuii 

STMUCTIMCS 
(IIITIM   IMUalllT 
faiiriM MW-»t*BMfiir 

]   imiat rtuMWMT 
j   tUtlMN   TO K MMMMO 

MMOS  AND MRKINO 
=     OltTIM     HNtS 
:v.v.".";   tntTiM    mwiwo 

OTMEHS 

 Hlttu*   »MTCIITf LM(MPIII 
—   L       IntTIM   MOMIITT IMIlUMtl 

 (            fWiTIKt    MIOHIITY   LIM 
. «CMCiir« on MmiTii 

■ —   ■ -   iinTini  nuct, •i*t • oTNa 
-a — •-    itit>»M   .Fur ,, »um LIM« 

 t^dOMH   lOM   MO R/W 
CLtUtWt 

+■ ■»- ■   .   I       IMTHM   UllMAO 

 M .     IIIirMM   COMTOU*   II« 

OCiS.tSD   nnTim tuti eovf« 
-•._^-'      DMMMt   OITCM 
CÜS^)    MratiiiOM 

-*. POLI   LMt 

ii 



Base Map No.     55 

QUADRAT CHARACTERISTICS 

__ Grid Cell Location     FB-40.8 

Vegetation Type    BISHOP PINE FOREST 

Remarks   NORMAL PHASE 

Slop« Exposure   UWDEFINABLE       Mean Elevation of Quadrat    1105' 

Mimrt* 

W 
DCAD CMD 

Q> 

(2) (3) d) 

Te imnmiM» «o. 

Reference Directions       QUADRAT CA.  300'  N OF ARGUELLO RD 

^er ^:.v:<v / / 
Contour Interval=5 feet 

LEGEND 

*SDSU Monument 24 
AtRFlCtO PAVCMCNTS 

J   iiKTitit ro M MTtnie 
3    taiiiw* DM 
C       tMOULO» ITUKIItTlO* 

I   w  w  t      ovflllluk 

tmuCTUNCS 
tuttiM mwuitiiT 
mtTiM Hm-n»mtmtn 

}   t*itim» rnwoMM« 
OlItlM  IS M MM»«M» 

ROADS   AND MftKINO 
~ MMtHM     MMO 

OTHERS 
 iintiM manmv Lmimmi 
 L IIKTIM   MMMHTf LMUMil 
 i        IWttlM    M>0>f»T»   LMt 

If «tlHKTS   M PKIIlTd 
- ■ ■ —      i «»Tim    MNCI. «HN • OTMOI 
• •-      IIItTHM    MNCI, CMMI LHM 
       WMOMN   tOM  IM «/» 

CtUHMtl 
      tr    M uivaoao 
 m—.    mtTiM cotitoon n« 
cXi2cx>   M«»i» '"•' eovt» 

■*._^-       MUMM   OUCH 
C^S3       OfMUMIO» 

■♦ rOLC   IHK 
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Base Map No-.    5E 

QUADRAT CHARACTLRIFTICS 

Grid  Ceil Location     GB-40.8 

Vegetation Type     BISHOP PINE FOREST 

Remarks   SPARSE PHASE 

Slop« Expoaure   UWDFFINABLE       Mean Elevation of Quadrat 1100' 

MmrtH 

I 

TO   UOCIOOLV^- 

"TO SM«Tlk v^Ntl 

Reference Directions    Q.l  MI  E LUCIO BLVD AND P.? MT W nF <:flMTA VNP7 PTHRF 

-SL 
Vprrr J,^ 

y'^'s .— 'too 

Contour Interval = 5 feet 
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LEGEND 
*SDSU Monument 25 
AIRFIELD  MVEMCNTt 

I 1    OIITIM TOM MUilltO 
; |    IIKTHM TO U tMMOMO 

1I1I1I1IIC      •HOUI.Ma ITUHHATIO« 
Ovtunm 

•TRUCTUNCS 
(»•Tim rcnuMNT 
(■KTIM Mw-rfiiiMiifiir 

]     •«XTKIt   TCIMMMT 

dltTIM   TD M U*«OOMO 

ROADS   AND «MRINO 

-.     CXIITIM     IMMMD 

OTHERS 
 OitTiao  MorMTriMCiMrm 

l        («IITIlia   MOMKI« LiNCiLUMI 
€        («HU«»    MOriDTIr   LIM 

rtSCWNTI   0» HUMITll 
— i—    4.     TW»   mice, «IM • OTNCH 
— «—    (ii    M  nucf, CMWII Limi 
 «»»«O«-N IOM wo «/» 

CLKIUKI 
<- i   i   i   i OKTIM  1*11.110*0 
 m . (HOTHI«   COIITOU*   LIM 
CX2ÄX> iHWTWO  'MI  CO»«» 
-■^_^-_ 0***l*U   OITCd 
ir~r~z? otMtttio» 

■#- KKr   LWt 



Base Map No. 59 

QL'ADRAT CHARACTERISTICS 

_ Grid Ceil Location EB-29.8 

Vegetation Type TANOAK FOREST 

Remarks DENSE PHASE; DENSE UNDERSTORY 

Siope Exposure  NNE Mean Elevation of Quadrat  IQftS' 
■—         *—■—" " —* t 

I TO   COAST RO 

I 
h^ 

(D <D 3) 
0 (^ ® 
(!) © (D 

TO TeiMOoictoto Pei^ 

Reference Directions      0.2 MI UP TO TRANQUILLON PEAK AND 5.4 MI E OF 

COAST RD.; FIRST TURN-OFF OH LEFT FROM PEAK.  

f'wfw^^^-'^  i   \f( 
LEGEND 

*SDSU Monument 27 
«IRFIfLO  PAVEMENTS 

"2     IXSTIK«   TO M Wt*Wf» cz: 
3^     l«l$»llli  10 u 
XE    iwuioca st»«ai|»tiwi 
~ir    ovi nnu* 

STNUCTURES 
(ultlM  »tMiMtllT 
disriM m.m-ffiumm 

)   I «it rat   riHMMMT 
tximw i« M im—im 

HOAOS  ANO MRKIN8 
1 tlMTHM     MMO 

v:   uitnm»   MMMO 

Contou' Intervalls feet 

OTHCnS 

—   ditTiNC MomiT* LMtmrat 
- i—.     faistm* HKWtiin iMiLtMti 
- i —-    taittme   MOMaT« LIM 

if atCMNit on aimxTii 
■ •-      laittin«   'IKI,«IM • OTNOI 
,._.»-     oitrn«   ataci, ex»» mw 

..   —   —     aaa«OMH   IOM  anO VW 
UilMMH 

»-. ..   ■    «        IIItTHM    ■«H.aOAB 
- te —~ laiaiw*  CMTOU«  n« 

CXUCU^? lanTii» tan covia 
- •._ ^'" Mama«! DITCH 

Cl^Zl' otaatinoii 
-•- *OLI   L'Ht 



Base Map No. 

QUADRAT CllAKACTERISTICS 

59       Crid CP.I i Location    FB-29.3 

Vegetation Type      TANOAK FOREST 

Remarks    DENSE PHASE; DENSE UNDERSTORY  

Slope Exposure      NW Mean Elevation of Quadrat 1900' 

>Com. iTM ® CD 
®® 

© 

f%»l- 

tO   COMST Rb 

<? 

\ 
\ 

Reference Directions 5.3 MI  E OF COAST RED AND 0.3 MI FROM TRANQUILLON 

PEAK ON SECOND SWITCHBACK DOWN PEAK.    FOLLOW FOOT PATH UP-HILL 

t'' ^ ///>"" ? f !#/& 
\v 

■■■*£: 

LEGEND 

*SDSU Monument 28 
AIRFIELD PAVEMCNTI 

I J     KliTIN«   TO M MTUMO 
I I   ImlTim TO M Mtiiaowo 
 -   tHOULOf* inniLumio» 
'   «    «    '        OVl»IIUIl 

STRUCTUNCS 
nitTm« rtnuMitT 
f«HTmt uw-HMUMlirT 

I |    f»HT»»    TiaVMMT 
mtn«   10 M MMMMS 

ROAOS ANO MRKINO 
==;    ftlfTMO     MMD 

Contour Interval=5 feet 

OTHCRS 
 IIKTIM  MOHIITT Liw(i)im) 
  L (»«Till«    momrTT LM(Lt*lCI 
 1        HHTIK«    WIOMKT»   LIM 

IfMCMNTI   ODftaiMTII 
-■ ■—   KiiTM«  rcuct.wim t OTHOI 

-• —•—   iiiiTM«  rmci, CMUN urn 
 «fflleMH    lOM   MO V« 

CLMMMt 
        IiaTtM   IIM.KOM 
 m—-.     lutT«M   COHTOI«   LIM 

0CÜ52O •■•»<"•  '••« «•»•• 
-*_^— MMMM   OITCH 
C^^> OtWtMION 

•♦• •«.»  LMf 
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Base Map No. 

QUADRAT CHARACTERISTICS 

_61  Grid Cell Location        SA-21.4 

Vegetation Type      COASTAL SAGE SCRUB 

Remarks   XERIC PHASE. PREDOMINANTLY SALVIA LEUCOPHYLLA 

Slop* Exposure^ W Mean Elevation of Quadrat_ 

0)   G 
J251 

! 
© IP 

Uel> 

COAST  RD.                     "        TO 

Reference Directions 0.5 MI E OF ROAD TO BOAT HOUSE OR 5.1 MI E OF 

SIC 6 AND 5.0 MI W OF SUDDEN RANCH; STEEP WEST SLOPE  

LEGEND 

* SDSU Monument 29 
AIMFICLO PAVCMCNTl 

r~ '  I     tlilTlxa  10 M MTMKS 
) 1    KKTM« TO N MMOOMO 

■ .■■■■—>■      INOULOf*  tTMKIIATIO« 
ovcmiuN 

«•TTL 

X 
-w- 

00*7 iiO'JSt  «l f4 

.^...//^V 

STNUCTUMS 

(■IITMN  »CMMM«? 
imitiM ttm-n»mmm 

3   tmtTKt rntMouf 
RiaTIM   TO M *M«MM» 

MMOS  AND MMKINO 
Z=Z    IIMTIM     WMO 
".•.-."-"-•:   lUtTNW    II—0 

OTHCRS 

R^-'^I 

  tantiM  nmtnrr iwrnrai) 
 L  (UtTIM    MMVIIITT LK«LUai 
 1  caitiiM  mmuni LMI 

lltttMMTl   0« »fll^lTII 
-« ■— futrmo   riMt.aiM • OTN0I 

-• •— (aitTMO    MIICC, CM« kHM 
  *M>*9MM torn MO »/m 

PA CIFIC 

Contour Interval - 5 feet 

■*-*   ■   ■   . imTMM   •««.•OM 
 m . tWITNM    COMTOU*   4.l«f 
eX2S2» t«HTi»o T«n co«l* 
-•*,_^-_ D*MIM(   OtTtll 
tr^-.r^i DtMKtllON 

•♦• POLC   IMI 
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Base Map No.      62 

QUADRAT   CHARACTLHrSTICS 

Grid  Ceil  Location       NB-19.7 

Vegetation Type   ANNUAL GRASSLAND 

Remarks   ROCK OUTCROPPINGS PRESENT 

Slope Exposure^ SE Mean Elevation of Quadrat    1050' 

\ 
\ 

® 

u* ® 

-^ 

<D 

^ la 

® 
® 

d 
^ 

® 

® 

TO   OäK    WW. 

Reference Direct ions   ROCKY GRAZED QUADRAT.     1.9 MI N 

(=C0AST RD);  CA. 200'  UP TRAIL FROM MI6UELIT0 RANCH. 

To «wuccew 
OF SUDDEN RANCH 

LEGEND 

*SDSU Monument 31 
AIRFIELD  PAVCMCNTt 

P   " 1    IIHTIN«  TO M »tltimlO 
( I    l»l»T)««   10 M   »MNOOiMO 

I IIKI1IC      >MOU(.Dfl> »I»»<Li/t'iO« 
-iitt     avcuitu« 

STRUCTUKCS 

tlltTiM Miii-rf*HtM>T 
3   (iitra* Tiit>aa**T 
3    aitHM TO M MMMMO 

ROADS   AND  MIIKINO 
" IinTMM     MWD 
■.-.-.v.v.    iwtTM«   u»m*o 

OTMCRS 

- —   iwtriM  foomn i.mi{mm\ 
L        KlttlK«   MMTCIITT lM(LIitMI 
I       taitflM   PHOFtUt»   UM 

(OtCMCIirt   OHmilMTtl 
 ■—     IllSTill«   'CUCf , »IIH t OTHf« 
  a-      flitTMM    fINCK. CHAM LtWI 
 «»»»a«« zaiM MO v« 

CLltUKI 
-*-      laMTHM    HH.IIOAO 
-.      IWtTIM    CONTOU*    LIM 
^j     ■»•TIM   TMt    COV» 
-•      OMMMM   OITCM 

OirOHHO« 
POLt   LIM 

Contour Interval=5 feet 195 



Base Map No. 

QUADRAT CHARACTERISTICS 

62    Grid Ceil Location OB-21.7 

Vegetation Type COASTAL SAGE SCRUB 

Remarks XERIC PHASE 

Siope Exposure E Mean Elevation of Quadrat  975' 

Kmrm 

I 
.To   ON* MT. 

/ 

•.0 

T^r 
®    ®    (S> 

®    ®    ©•   /^ 

/ 
/ 
/ 

S 
\ 

TO   SUOOEM 

Reference Directions     2.^ MI N OF COAST RD.  AND 1.5 MI S OF MIGUELITO 

GATE; 0.3 MI FROM MIGUELITO RD TO QUADRAT VIA JEEP TRAIL  

V 

k<s^ ^v     ifMi^ \ \ \ |;W\ H. '•/* 

i ■-:. 

J* f 
■    v   ,0 i 

^ 

■^ '/'■■ 

■ . '  I. ' / 

LEGEND 

*SDSU Monument 32 
AlHriCLO  PAVEMCNTt 

r~ I    O'tTiM  to M MIUMS 
I 1    IliITiM TON «Him«fB 

llllimi       •HOULM* tTUKHAtiM 
g    «    g    f      OvCKIIU« 

tTNUCTURCS 
(II«TKM ntmtmm 

    (»(raM mm-rtamamm 
I' 1   trntm« TtiiMa*ai 
I 7i |   nifTiw i« M 4«« ■um 

MMDS   AND  MRKIIM 
:=     (IMTMN      MMO 
•V..-V.     IXMTHM     UMMO 

OTHCMS 

  t«i»ti«*  fwwoiT« iMimr«) 
 L  futrm« monmrT i.«auu«) 
 1  nitTi««  menuT» LW 

IftitMKt«   0* PtmiTII 
-■ ■— tlltTW*    XKCt. »NW t OTHBI 
-• — . - nwTim   Maci.CMiaiiM 
  trrtotcti IOM MO *• 

  (■«TM»   ntnaoM 
 m—. miTaw COHTOU« LHW 

. v - 3SO •««»tu»  THH cu»t* 
- -^ _ ^ ^— IMMMMt   DITt« 
C'.^'.VJ> «»«»tin» 
♦■ roil  iiat 

Contour Interval=5 feet 
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Base Map No, 

OUADRAT CIlARACTt.RISTlCS 

62 Grid Cell Location     NB-22.1 

Vegetation Type COASTAL SAGE  SCRUB 

Remarks     XERIC PHASE 

Slope Exposure     ESE Mean Elevation of Quadrat    1250' 

TD 0*»C  KT 

-» 

•f M 
®/® 

(S) 

® © 

"To S\JOC»>a 

Reference Directions   2.7 MI N OF COAST RD. AND 1.2 MI S OF MIGUELITO 

GATE. 

Contour Interval = 5 feet 

3X^:2 

LEGEND 

*SDSU Monument 33 
AIRFIELD PAVEMCNTS 

i    CIISTIN«   10 M  RtrtlMO 
I    OlfTIM   TO H   »iiHOOIIfl> 

         IHOULOCK  ITkllLIIkTION 
t t  *  v    ovimiui) 

STNUCTUMS 
KIITM« nmuMNT 
nitriNt Km - rimuMiiT 

]    IIIiTW«    TtMMWMT 

I    (XltTIM   TO M «(«WMMO 

ROADS AND PMKINO 
^=:   KliTiM   mita 
■-."-.■-    WItTIM     Ul»«*t0 

OTHERS 
    tiifTiMS   rmorvnt LMiMrai 
 t        OltTMt    MOPUT« LMKLUMI 
 f        ImlTI«*    MOriUTT   tlW 

KtKWNTi   M WimiTtl 
■ ■—     (IlttlM    rCNCt, «MK • OtHO) 

. ,  • -      IliltTM«    rinCC. CHAM LIN« 
 »rrtMCH   tone   MO  V 

CLIlUMt 
.   .    ■    ■    > tmiTMl    OMLOOAO 
 m ~ IIIITIM    CONTOU«    LI« 
OCÄ^O «MW«««   '■*«   COVt» 

.._^-- OOMUtl   OITCH 

-•■ KLI   IHIt 
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Base Map No. 62 

QUADRAT CHARACTERISTICS 

Grid Ceil Location  PB-24.5 

Vegetation Type COASTAL SAGE SCRUB 

Remarks  NORMAL PHASE 

Slope Exposure UNDEFINABLE  Mean Elevation of Quadrat  1350' 

•MO«* ,TM 

ao 
4 w 

® ® ® 

©    0    ® 

(p    ®    ® 

TO soooe« ■m CA^MT. 

Reference Directions 3.4 MI NORTH OF COAST RD AND 0.5 SE OF MIGUELITO 

GATE. STEEP SLOPE ON NORTH SIDE FACING CANADA DEL J0LL0RU  

^ 

7i/l' y ( ; /      V i 

4010 

) 
■1 : 

:/ /^ 

. .'.iuiixw.. xJj.iL^-v.VV., ■-..<.... 

Contour Interval  = 5 ^eet 

,     () 

v-■•■,  ■;' )■ 

V 1 ^ 
/vr^ 
i   \ 

LEGEND 

*SDSU Monument 34 
AIRFIELD PAVCMCNTt 

" ""7"^""l   I»!«'»» '0 M HfUlllC» 

I    laittM« TO U 4MltOOM* 

 —       iMMlkOC« ITMILHtTIOK 

I    r   C   t'     OvCHHwN 

STNUCTUMES 
III1TM« rtmuMtuT 

laimM MMi-wiiwMin 

]   Mitnita TCHMIIMIT 

aitniN to M **A«OOMIO 

ROADS  AND MNKINO 

■' intTiM   nwco 

-V.V.V;    UMTIM    aww» 

OTHERS 

— - — rottiM 
I  CIltTIH«   MOKHtf i.MtlL(U(l 

 1   fUlTIM    MOMUTT   LINt 
(IXCMDU  M HaniTtl 

• *- fiitrra«  rtHcc,«IM • orMOt 

.  o   >. I>I«TM(    riME. CMW I.HW 

  *r»*o*C«   IOM  MO IV» 
cituiuet 

^-«-.^-■^ CKHTIM MAILMOAO 

---• —. IWtTW«    COMTOUI    LIM 

vi-.-^Cc^ imwiBt 'mi tovm 

■*     r" OOAMMC   DITCH 

<.. -rrr.s Mwittiio» 

1 % 



Base Map  No. 64 

OIADRAT  UHARACTLKISTlCS 

__ Grid C^JJ  I.or.itiop    MB-]5.8 

Vegetation Type   ANNUAL GRASSLAND  

Remarks     ROCK OUTCROPPINGS PRESENT  

Slope Exposure UNDEFINABLE Mean  Ei«vatlon_of  Quadrat ^S1 

}(o*.-xn 

i 

o -9° 
ft* 

TO  OKVC MT. 

To sopoew 

Reference Directions   1.0 MI  N OF COAST RD AND 2.9 MI S OF MIGUELITO 

RANCH; QUADRAT CA.   0.1 MI NORTH OF CATTLE CROSSING; GRAZED AREA. 

gwp^Ä^jm"^ 
-.Ä3J/ 

LEGEND 

*SDSU Monument 30 
AIRFIELD PAVEUCNTt 

I e«l«'l»«  'O M MTtlMO 

I [IltTIN* TO •!  IMWOMO 

llllll tnOULOID ITUIKIMiO« 

*" *   f OvCRMuN 

STNUCVUMES 

.■^.; 

■i''<« .i - - : ^///t 

IIKtlM   MmMUCNT 
(HIITIII«   U«l-rtlllMMI<> 

]  liitTM«   rorauMi 

J mtnM TO M «•«NPOWB 

RO*0$  AND PMKINO 
==     tlltTIM      MMD 
■.■:::::  imtTiM   ui»i«€o 

^Hfe^ 
'Vv 

A ■ 
,/   V. 

X VAM. ■ 

Contour Interval =5 feet 

OTHER: 

— -  —   oDriD«  namtT iMtdkriii 
 t      UUTI««   ManilTT IMILUMI 
  I IIItTlIM    MO»«»»»   Lint 

IdttMIITt  0* «««Ml 
■ •-     UltTM»    rHCI.WIM • OTHII) 
o —.   •-     |il»ll«»    r|IK(. CMIIIN LIU 

— •r»*(MCH    IO*C   MO  V» 
at/kwiMi 

.   ^-»-»-^    InltTiM   »llltOHO 
— •• ,     lllttl««    COMTOUII    LWl 

cciSSs   nittim T*ti covtii 

C^zO    ocmntioii 
♦ HXt   UM 
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(The reverse of ibis page is ulank) 


