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Population Monitoring ol Phacelia verna:
A Federal Candidate Species

Abstract
Popu la t ion  mon i to r iDg o l  Phace l ia  rc rna  \Umpgua phace l ia )  sas  conducted  over  a  l i !eyear  per iod  be tween l98 l  and 1985

to  de termine tbe  e l fec ts  o f  ad jacent  logg ing  and.oad cons t ruc t ion .  S ix  p lo ts  uere  randomly  se lec ted  a long mo t ransec ts  in

a  s i rg ie  popu la t ion .  Counts  o f  ihe  nun le f  o f  ind iy idua ls  o i  P  re 'na  h  each p lo t  uere  made tw ice  dur ing  each growing  season.

Counrs  . ) f  . , rher  vascL, la r  p lanr  spec ies  were  nade once dur ing  each growing  season.  Dcns i ty  ( ind i r im 'z )  o f  P  re rna  was found

to  var r  s ign i f i can t l l  berseen p lo ts  bu t  ra re l r  be tween rears .  S imi la r  resu l ts  wcrc  found among asoc ia ted  spec ies .  Large  l luc tua

t ions  in  secd l ing  su . r i va l  and cap- .u le  p roduc t ion  were  observed in  P  Nerna th roLrgho l  the  s tudr - .  These f luc tua t ions  d id  no t

cor re la te  re l l  w i th  ad jacent  logg ing  ac t i r i t y  and a fe  most  l i ke l )  c rp la ined br  f lu . tua t ions  in  env i ronmenta l  paramerers .

lntroduction

Phacelia t,erna is a small annual in the
Hydroph_vllaceae (Waterleaf Family). White to
light blue flovers are produced on a scorpioid
cyme betwecn April and June. Stems are up to
2.5 dm high, single or branched, and coarsely
hairv. Leaves are alternate. Morc detailed de-
scriptions can be found in Howell (1895), Abrams
(1951) ,  and Peck  (1961) .

Habitat requirements appear to be quite
specific. All reported sighti lgs have been on
grass- and moss'covered balds or rock outcrops
(Howell 1953; Oregon Natural Heritage Data
Base unpubiished data). Elevations of known sites
range from l52 ro 2011 m. Slopes are moderate,
ranging up to 95% and the aspect usually is
southerly f.om west to east. Baids where P uerno
is found are uet in the spring when seeds ger-
minate but begin to dry rapidl; by the time of
anthesis. The habitat becomes extremely dry and
hot when capsules dehisce and begin disseminat-
ing seeds in late June or earl,v Jull

Distribution is restricted primaril l  to the
Umpqua River drainage of Douglas and Coos
Cotnties wherc a total of63 sites are known. Sites
are at t imes highlv aggregated with as many as
' igh t  ocrur r i rg  in  a  . i r rg le  -e r t ion .  Trnu . i t "s  a r r .
knovn outside the Umpqua \ralley, one just north
of the Calapoo_la Diride in Lane County and
another near King Nlountain in Josephine Countl.

Phore l ia  to rnn  is  p r ' :en l ' r  unr lc r  re r  ies  as
a Candidate Species bl the U.S. Fish and Wildlife
Service (1985). The fact that there arc rclatively
few populations, each having a l imited distribu-
t i o n .  r , ' m b i n ' d  r . i t h  t h r ' . a t .  p o - e d  b r  i r r t e n . i r ' "

forest management practices, indicate i t  is
biological ly appropriate for P rerno to be l isted
as threatened or endangered under thc En-
dangered Species Act. Further f ield searches and
an evaluation of the plants'  susceptibi l i ty to
thrcat. mu.t be made belore a f inal decision can
be reached. The purpose of this study was to
evaluaie the response of P aerna to adjacent log-
ging activi ty and road construction, and to deter-
mine i f  protection measures implemented in the
Timber Sale Plan were adequate. These measures
included:
( l)  keeping yarder l ines at least 200 feet and
roads at least 100 feet away from the populat ion;
(2)rocking road surface to help control dust dur-
ing Joading and hauling operations;
(3) prohibit ing grass mulching of the road cut
xithin 300 fe.t  o[ the P. ucrna habitat;
(1,) prohibit ing slash burning between I March
and l5 July to insure seed set i f  the f ire should
escape; and
(5) prohibit ing herbicide application within 250
feet of the P. r:erna habitat.

Study Area

The stud; area is a typical sparsely vegetated
bald located on lhe west slope of the Cascades
in  Doug las  County  (Sec .27  NEl i4SWl /4 ,  T .  25
S., R. I W., W.N{.). The bald covers approximate-
h 0.1 ha along the crest and upper slope of
Will iams Ridge at 975 m. Aspect of the bald is
rvest with a 40-,X5 percent slope. The surrounding
forest is a mixed conifer community consisting
of Pseudotsuga menziesii, Tsuga heterophylla,
and Libocedrus decurrens typical of the Tsaga
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heterophyLLa zone as described by Franklin and
Dl rne"s  (19?3) .  l \ ' l os t  o f  thp  prer^ ip i ta t ion  occurs
in the winter months, with an average of 87%
occurring October through April (McNabb et al.
1982, Froehlich et al. l9B2). Snow can occur and
accumulate between November and April. A thin
soil over volcanic rock supports a community of
moss, annuals, and scattered perennials. Mim&lus
alsinoid.es, Coll insia paroiflora, Trifolium
uariegatum, Gilia capitata, and Polygonum
spergulariaeforme are among the more fre-
quently encountered annuals. The more common
perennials incl. lr)e Eriogonum eom positum.
Lomatiun iall i i . and Lupinus albifrons.

Methods

Methods of monitoring were developed through
consultation with the U.S. Fish and Wildlife Ser'
vice (1980). Two transects were established across
the bald with a total of six one m'? plots random-
ly selected along the two transects. Population
counts were rnade twice a year; once at the time
of seedling establishment (22-27 April) and once
at the time of peak flowering (13 May-l June).
A vegetation analysis was made at the time of
peak  f lower ing  b1  ident i f t ing  a l l  spec ies  occur -
ring in the six one m? plots and counting the
number of individuals for each species, Litter ac-
cumulation rvas estimaled at this time by deter-
mining the depth to bedrock using a metal spike
graduated in centimeters that was permanently
placed in each plot. Several photographs were
taken at the time of peak flowering to document
visually the condition ofthe habitat each season.
The average number of capsules per plant for
P. uerna was estimated by counting capsules on
l0% of the individuals in each plot once the
plants reached fruit maturity (28 June-l July).
Plant identif ications were made using Hitchcock
and Cronqu is t  (1973)  and Peck  (1961) .
Temperature was recorded using a rnodel 5022
Weathertronics Hi Q hygrothermograph. Data
was organized according to a crop year (October
through September).

Results

Precipitation rvas recorded each month through-
out the study at the National Forest Service
Steamboat Ranger Station 5.8 km southeast of
the study site by the Douglas County Water Re-
sources Survey (Table l). Monthly precipitation

TABLE 1.  I tonthly precip i tat ion for  CY 1981-1985

Prec ip ; ta t ion  (cm)

1980,t 198r,2 1982.3 1983-4 1984-5

Oct 7.8

Nov 10.8

Dec 23.1

Jan 5.6

Feb 18.0

Mar I  t .2

Ap. 8.6

M , y  1 1 . 0

June 7.9

July 1.1

A"g 0.0

Sept 7.5

Total 112.9

t2.6 17.6 5.6 19.0

21 .1  15 .0  31 .6  43 .5

49.4 33.6 3?.8 r7.,r

17 .4  13 .9  ? .1  1 .6

16.5 30.3 21.3 13.9

16.0 24.t 18.4 t4.9

14.5 lz.t 20.0 8.5

0.7 t-.2 12.5 4.3

5.3 3.',7 .2 8.8

1.9 8.2 0.8 0.6

1 .4  5 .3  0 .?  L l

l  l . 5  1 .4  2 . t  6 .6

168.3 t72.4 t72.t 110.2

ranged from 0 cm in August l98l to 49.4 cm in
De, "ember  l98 l .  To ta l  annua l  p rcc ip i la l ion  \ ^as
lowest in crop year (CY) 1981 rvith 112.9 cm
recorded. 0nly minor differences in annual
precipitation were observed during the next three
year period, ranging from 168.3 cm to 172.4 cm.
A total of 140.2 cm ofprecipitation was recorded
in CY 1985. Spring precipitation was lowest in
CY 1982. Precipitation between April and June
of that year was 20.5 cm, 12.2% of the annual
amount. May was exceptionally dry with only 0.?
crn of precipitation. In comparison, at least 3.?
cm occurred in any single month during this
period in the other three years of the study.
Spring precipitation was highest during the
spring of 1984. Precipitation between April and
June was 43.7 cm which was 25.4% ol the an-
nual amount, over twice the amount observed in
CY 1982.

Temperature measurements were recorded
during the last three years of the study (Table
2). Mean low temperatures were less than lo C
between November and March for all years.
Mean high temperatures did not exceed 15.4o C
for the same period and monthly mean tem-
peratures did not exceed 7.3o C. Mean tem-
peratures progressively increased to a high in
August 1983 and in July of l9B4 and 1985 rang-
ing  f rom l? . lo  C to  2 l . l '  C .  Ex t reme low
temperatures occurred in December of CY 1983
and 1984 and in February of CY 1985. Tempera-
tures fell to -7o, l8o, and - 13o for these

Popu la t ion  Mon i to r ing  o l  Phar . l ia  u . rno  45



T,{BLE 2.  Monthl} -  tempcrarufes ( 'C) for  CY 1983 1985.

I {ean H igh Yean Lo{ trfonthly Nlean

t9a2 3 1983-4 1982 3 t983-11981.5 1982-3

O.t

Nov

Dec

J a n

Feb

Nlar

IIal

J u  l v

Aug

t6.2

6.4

4 5

i.4

12.3

17 .9

19.2

20.2

23.i

2 l . 8

I ?.,t

4.2

t0 .3

i . 6

t0 .2

8.9

11 .8

i8 . l

2i.2

26.3

23.1

.3

4.5

5 .1

15 .4

5.6

6.6

14.5

16.3

23.2

30.0

26.2

t9..1

-  1 . 4

',o

0.q

0.5

1.7

5 . i

?.5

10 .6

6.9

5.0

0.6

3.7

t . 0
1 .5

0.?

1 .6

2.0

4.7

9.9

9.0

6.?

i . 6

1 .0

0.9

3..1

3 .1

t . 8

2 .3

1.4

t2.2

9 .1
5 .7

10.,1

2 .7

1 .3

3.9

5.9

11 .3

t2.,1

13.9

17 .1

t1.4

I 1 . 2

t .8
1 .4
1. i

3 . 1

5.5

3.7

8.,1

I 1 . 4

18.6

ti.7

1 5 . 0

1 .8

0.6
'7.3

t . 1

1 .8

8 .1

9.:l

15 .3

2 1 . 1

17 .?

12.6

'Record ing  ins runent  rcmoved because o f  deep snon and advcrse  w€a lher  cond i t ions .

three consecutive years. Freezing or below
temperatures occurred through May 15, 1983,
June 10, 1984, and June 24, 1985. Extreme high
temperatures occurred on May 28, 1983 (39' C),
Julv 15, l9B4 (35' C), and June 17, l9B5 (37' C).

Numbers of P. terna varietl significantly
throughout the study. Average plot densities
dropped from 66.0 individuals per m'in CY l98l
to 1.8 in CY 1982 (Figure l). The population re-
bounded in CY l9B3 to 68.0 individuals per rn'
and then fell again to near 1982 levels in CY 1984
and CY 1985. Cornparisons of mean plot densities
using a t o tailed t test revealed that mean plot
density was significantly less in CY l9B2 as com-
pared to CY l98l and CY l9B3 but was statis-
tically equivalent to CY 1984 and CY l9B5
(p = 0.05). Variation bctween plots was high all
f ive vears.

Similar results werc observed among asso-
ciated species (Table 3). Species fluctuated widely
between years but variation between plots was
high enough that these fluctuations were rarelv
significant. Several annuals (Lotus micranthus,
MimuLus alsinoid,es, arLd Montia perfoliata\ a:L,d
one biennial (Erysimum osperum, were ror
observed in any plots during CY I982 but were
observed in all other years. One perennial,
(Castilleja pruinosa) obserred in CY l98l was not
observed in subsequent years. The only signifi-
cant variation occurred between CY l98l and CY
1982 for Colltnsia parr:iflora, between C\ 1982
and CY I9B4 for ifontia perfoliata andbetween

CY l9B2 and CY 1985 for Polygonum spergu-
lariaeforme- In all cases, CY l9B2 was signifi-
cantly less (p - 0.05).

Very l itt le variation was observed in other
measured components. Percent non-vascular
cover remained essentially unchanged (Table 4).
Changes in l itter accumulation were negligible.

Large fluctuations in seedling survival and
capsule production were observed throughout the
studv. Mortality was 84% in CY l9B2 (Table 5).
Mortality dropped to zero or near zero in the last
three years of the study. Capsule production
decreased from 8.4 per plant in CY l98l to 4.9
in  CY lq82 and 3 .9  in  CY 1q83.  A  sharp  r i re  lo
7.2 in CY 1984 and 6.0 in CY 1985 returned cap-
.u le  p rodu, " l ion  to  near  lQBl  le re l " .

Discussion
Results have shorvn that density ofvascular plant
components of the bald community f luctuate
substantial ly between plots but rarely between
years. 0nly three out of sirteen associated species
(Monti.a perfoli.ata, Polygonum spergulariae

forme, and Collinsia parufktra) showed any
signif icant r,ariat ion between years and in each
case 1982 was lower than al l  other years. Simi-
larly populat ion levels of P. r,erzo were lower in
l9B2 as compared to l98l and 1983.

These f luctuations have not correlated very
well  with logging activi ty. Road constructlon
began in November l9B2 and continued inter-
mittently throughout the fol lowing winter and
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Figure 1. N{ean plot densities ol Phdcelia Erna tqal'lgns

spring. Logging on one of two adjacent unrts

began in August and was completed in November

1983. The second unit was logged between May

and September 1984. Some of the most intensive

logging adjacent to the study area occurred im-

med ia te l r  p r i o r  l o  and  du r i ng  t he  g r , r r r i ne  season

that produced the greatest number of P. aerno

which was signif icantl l '  more than the previous

year when no logging occurred. These observa-

t ions seem to indicale that the protection

measures implemented in the t imber sale plan

ere effect ive. This is further supported by

photos of the habitat which show no disturbance

or visible change of an-y sort over the course of

the study. Delayed impact however, is possible.

t 9 8 4 r 0 E 5

Monitoring wil l have to be continued to deter-
mine if the relatively low population levels
observed in 1984 and l9B5 pcrsist

Fluctuations in communit,r slructure are most
likely explained by fluctuations in environmen-
tal parameters, in particular, precipitation and
temperature. This would seem to explain the low
population levels of P. xerna tn 1982. A cold late
spring with snow remaining on the ground well
into April (f ield notes) followed by unusually dry
conditions in May (Table l) ver-r l ikely con-
tributed to the low germination and high mor-
tality observed that year (Table 5). The rebound
ol P. rcrna in 1983 prorides evidence of substan-
tial seed storage in the soil.

Population Monitoring ol PhaceLia terna 4'7



TABLE 3. Averaee plot deDsities (indirlplor) ar rine of peal l,lowering 1981 1985.

Ptor Densi t )

Spec ies t981 t982 1983 1984 t985

Cdstileja pruinosd

co insi4 pdrtifora

EpiLobium ninutun

Etiogonun compositum

Erysimum asperun

Mictosteris grdcilis

Mimulus alsinoides

P o tyq o n u n s P e I su tat idefo m e

Trifoliun Miesdtun

0.0

0.2

o.2

r5.2

41.2

7.7

0.8

t9.8

6.2

?.0

1 .8

35.5

5.3

32.0

66.0

28.2

5.8

0.3

0.2

0.0

0.'l

4.5

11 .5

0.0

0.5

5.2

0.0

0.3

0.8

0.0

0.0

t.8

1 .3

3.3

0.0

0.2

0.0

34.7

5.0

t4.0

0.3

16_7

3.0

2.0

0.2

10.8

4.8

I0.5

68.0

t,t.3

6.0

6.0

0.2

0.0

61.8

23.3

11 .8

o.2

4.7

19.2

1 .2

0.3

\2.7

t4.2

23.5

17.0

23.5

2.5

0.5

0.3

0.0

t3.7

3.7

13.7

0.2

7.7

10.5

0.7

0.3

6.7

8.3

2.5

7.3

23.8

7.0

lABLE 4.  Vegetat ion analysis at  t ime of  peak f lower ing l98t-1985.

Componenr Value

1981 1982 1983 1984 1985

% Non Vascular  Corer

Litter Accumulation (cm)

3.2

86.0

3.9

1 .0

86.0

3.6

1.3

85.5

4.0

1 .5

90.5

4.8

1 .3

93.8

,t.4

'l ABLE 5. Phacelia re.no !eedling mo(ality l98l-1985.

Are.  Number per p lor Moriality

Seedling Peat FJower ing InJir idu3ls

l 98 l

t9a2

I983

\984

t985

11 .5

69.8

1?.0

7.5

66.0

1 .8

68.0

t;.0

1.3

1 .8

0.0

0.2

8,1

3

0

3

48 Holmes



Dependency of P. rerna on precipitation
alone is not supported by the data collected to
da1q.  Regre"c ion  o f  P .  uerna  dpns i t )  aga in" t
precipitation for the months of April through
June, April through Ma-v, and May alone and
against percent of annual precipitation for the
month of May did not show any significant rela-
tionship for all years of the study (p=Q.Q$).

Further research and monitoring needs to be
conducted before the ecology of P. uerna can be
clearly understood. In particular, the response
of P. r,erna to fluctuations in environmental
parameters needs to be more thoroughly exam-
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