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Pilate | Frontispiece

The Hippolyta Silverspot, Speyeria zerene hippolyta, nectarina

on Aster chilensis., This female was taken at the Rock Creek meadow in Lane

County, Oregon oh September 7, ]974.

The darkness of the basal area of the wings, The hairiness of the
area surrounding the body, and the average size of the Hippolyta Silverspots
are all adaptations to & stringent thermal environment such as that prevail-

ing during windy or foggy summer days at the seacoast.
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Explanation of the Common Names for Speyeria zerene hippolyta

Speyeria zerene hippolyta has been !is*ed under the common name

"The Oregon Silverspof"‘on the Endangered Species List of the U. S.
Ueparfment of the Interior. The name had previously been used by the
press. This is unfortunate for two reasons.

First, it is better known as the Hippolyta Frifillary'(or'Silver-
spot) among lepidopterists (Dornfeld, l980; p. 77), having been named
for Queen Hippolyta of the Amazons of Greek mythology.

Secoﬁd, only the naive expect no other Silverspots in Oregon to

evenfually become threatened or endangered. Already the Willamette

Valley's version of S. z. bremnerii is apparently extinct. The future
of S. z. gloriosa (zerene s. str. group) of the illinois River Valley

(Josephine County, Oregon) foothills is gloomy in view of the potential
strip mining of the "serpentine” soils of its habitat for nickel and
cobalt. Certainly this butterfly is no less an Oregqn resident than is
Hippolyta! H

For these reasons, | have chosen the "Hippolyta Silverspot" as the

common name of preference in the text of this report.




Definition of the Hippolyta Silverspot

The Hippolyta Silverspot is a medium-sized, dark, reddish-brown
butterfly wifﬁ black veins and spots on the upper surface of its wings
(frontispiece; Pl. VIil, fig. 1), and with a yellowish submarginal band
and. bright mefé!lic silver spdfs on its wings beneath (Plate 1i; Pl. Vill,
fig. 2). Its spiny larva (PI. Vi, fig. 2) is also dark, but with a pair
of pale lines,runn}ng‘down the back, each of which has a row of black
patches running parallel to i+ on the outside. The bases of the spines,
especially those of the lateral rows, are qf a straw color similar to
that of the lines on the back. '~ In both cases, +his color blends nicely
with the dried grass leaves‘amongsf which the larvae take refuge when not
feeding on the viblefs which constitute their exclusive food plant (Plate V).

The eggs from which the larvae hatch are creémy when first laid, but
darken to pinkish-tan by the sécond day it they are fertile. The fully fed
mature larva constructs a shelter of veQeTaTion,wiTh its silk and soon,
losing its larVaI skin, enters the quiescent pupal stage (Plate VIl). This
pupa is smooth, rounded, and mostly dark brown, but with paler areas espe-
cially on the abdomen and often on the wingcovers. |t is from this hidden
«pupé that the beautiful adult insect emerges to inflate and harden its wings.

There is another more widespread species belonging’To the same group
(genus) of butterflies that may be encountered in the forests near the coasf;

S. hydaspe . It can easily be distinguished from the Hibpolyfa Silverspot.
by its substitution 6f cream color for silver in the spots of the wing under-
surface (PIaTe‘X,‘fig.l). - |
| The relationship Of.E'.E' hippolyta to its relatives is Treafed in Appen-

dix 1. Several other species of dark butterflies that have been found in the




vicinity of the Hippolyta Silverspot's coastal habitat are illustrated

in Plate X, fig. 2. These are all wfdespread inyfhe Pacific Northwest

and are not endéngered at this time. The glossy blue, also appearing

in this figure, has a localized population in the Rock Creek meadow where
its Iarvaé>apparenfly feed on the native spring-bank clover. The coastal
form of this butterfly may be as rare as the Hippolyta Silverspot, but its
coaéfal distribution has not been well researched at fhi§ time. ~(Dornfeld's

The Butterflies of Oregon shows only one other coastal locality for this

species in Oregon, although other forms of it are common inland.)

Because of its virtual restriction to the coastal salf¥spray meadows
of Oregon and Washington, and the continual loss of this meadow habifaf,fo’
human activities and natural plant community succession, the Hippolyta
Silverspot has been officially lfsfed as a ?hreafened "species' in the U. S.

Department of the Interior's Endangered Species List, effective October 15,

I980.




Historical Perspecfive: Hippolyta Silverspot Distribution

The Hippolyta Silverspot was originafly described from three males
and one female taken in Oregon, exact locality unknéwn (Fdwards, l879).
An additional male from "northern California" was incliuded, However, the
'presenf/aufhor does not consider the California population to presently
belong biologically to this subspecies. Rather, it is more Ifkely either
a convergent "ecofype”’derived from the adjacénf inland S. z. behrensii or
perhaps, S. Z. gloriosa, or a somewhat divérgenT relict hippolyta form now
separated from Thé parénf populations to the north by the extensive and
active sand dune system in the middie Oregon coast.! (But see also Hammond's‘
view in Appendix |.)

The lectotype male is figured in Howe, 1975, Plate 22,7fig.'9 and 10,
Howe gives the subspecies range as primarily the Oregon Coésf Ranges, but
states that it has also been taken inland at Diamond Lake in Douglas’Counfy
and inland along the Columbia River. The disposition of these specimens is .
not QOcumented. A small zerene does occur on fhé east slope of The/Caécades,

in central Oregon. | have a series from Odell Creek near Davis Lake, Kiamath

County which is north of Diamond Lake. 1t is, with little doubt, a derivitive

of S. z.conchyleafus, a subspecies we[l represented in the mountains cenfrally
near the California border, and is Treafed\as such’in Dornfeld, 1980. True
hippolyta, on‘fhe ofher\hand, is allied closely to the subcoastal §. z. brem-
Qgsll with which it apparently intergrades progressively inland in souThwésfern

Washington, perhaps formerly including along the Columbia Riverz. In this

area the hippolyta - bremnerii boundary would depend upon frequencies of the

two forms in the populations and probably fluctuates.

(Footnotes for this section are on p. 9.)

A




True hippolyta is apparentiy a product of the genetically selective
action of the coastal weather environment and is thus best considered to
be restricted to the immediate coast where it is centered in salt-spray
meadows. The populations on Saddle Mountain in Clatsop County and on Mt,
Hebo in Tillamook County, both in Oregon, may also best be included.3

These populations Iikewise occur in wind-swept meadows similar to
those near the beach. These meadows, or grass balds, were pfobably orig-
inally caused by fire disturbance. Ecological‘succession past the meadow
community may be delayed here more by the paucity of soil covering the
rock substrate than by a herbicide effect of wind-born salt as occufs in

the true salt-spray meadows on the immediate coast.

Personal Involvement

i first observed and collected S. z. higgolea as a lad on the Wash-

ington Coast near Westport on August 31, 1950. 1 found them amongst the

old sand dunes not far from my family's campsite. | saw only females
which were present in numbers and somewhat worn. It is a fond memory.
Six of these specimens are in my collection. Another | sent to William

" Howe who figured it in a freshened condition on Plate 22 in his The

Butterflies qj MNorth America (Howe, 1975).

My interest in this genus grew in subsequent years.  In 1963 and 64
| worked out a successful Technique for rearing their larvae using a modi-
fication of a procedure used by Dietrich Magnus on the Furopean fritillary

Argynnis paphia L. (Magnus, 1958). | published on the behavior of the

larvae of several species of fritillaries (silver spots) in 1965 (McCorkle,
1965) and have continued to rear all of the North American species, includ-

ing many of the subspecies, until the preSenf.




oyt it wasn't until September of 1968 that | aqain encourtered the
Hippolyta Silverspot. | had been asked to look for coastal $. zerene
Ly d correspondant. So I chose the coastal route to return from a meet-
inQLaT Herkely,’California. { first discovered a previously unrecorded
colony of a small zerene at Kamph Mehorial Park on the northern Caiifornia
const just wa miles from the Oreqbn border,‘.4 Two days l!ater one of my
students, G}en Hawk (now Or.), and | returned to the Oreqon coast and
discovered another, much shaller colony of S. zerene at fBoiler Bay. This
proved to be tTrue hippolyfa. 1+ was obvious that *he'hahitaf for this
colony had once been considerably more extensive, before/much of the area
had Leen converted to lawn and parkina lot at The state park to the north
“and to building sites to tThe south. The remaining habitat was apparently
privately owned and eventually to be developed. (This colony is now extinct.)

To dochenT the initiation of the effort to save the Hippolyta Silver-
spot, 1 quote from a letter | wrote to C. William Melson, da+ed November 2,
1968,

"Knowing now how to look for hippolyta, | went to the coast west

of here on the 12th with Glen. Ye found one very, very émall colony

at Boiler Bay on tand just to the souTh\of the parkfnq'area, The

violets that apparently serve as host are limited to only a few square

yards. The land is for sale, probably for a fantastic price since

i1 has both beachfront and highway front. 8ill, the keaches are

qoing fast! Somebody needs to do a lot of explorina for Lepidopfera

before it's too late! MNext year | want fo fry the Washinaton Coast,

too. Hany years ago | took hippolyta near Westport. | tried aqain

recently, but saw none."




During the next several years, as opportunity arose, | explored the

Oreqon coast for more hippolyta colonies and other insects of interest.

Fig. 1 outlines those of my activities and others concerned with the

Hippolyta Silverspot.

The following is a chronological account of the discoveries of all

the recorded localities for the Hippolyta Silverspot. Included are the

col lectors!

- known.

Aug.

July
Aug.
July
Jﬁly

Aug.

Sept.

Aug.,

Aug.

Sept.

Aug.

Sept.

18,

1895:

- 1920's

17,

26,

29,

10,

31,

12,

19,

2,

1934
1935:
1937:
1938:
1950:
1952:
1967:
1967:

1968:

1969

1970:

: Yachats, Lincoln Co., Ore., P. Hammond leq. (Hammond col |

names and the collections now containing the specimens, if

Newport, Ore., collector unknown (0.5.U. coll.)

! Astoria vicinity, S. Jewett, Jr. leq. (Jewett interview,

1980)

Squaw Creek (7 mi. S. of Yachats), Lane Co., Ore.,
S. Jewett, Jr. leg. (0.S5.U. coll.)

Netarts, Tillamook Co., Ore., A. Walker leg. (R. Albright
coll.)

Oceanside, Tillamook Co., Ore., R. Macy leq. (American
Museum coll.)

Nahcotta (Long Beach Peninsula), Pacific Co., Wash.,
T. Kincaid leg. (D. Frechin coll.) '

Westport, Harbor Co., Wash., D. McCorkle leg. (McCorkle
and W. Howe coll.) ‘

Cul taby Lake, Clatsop Co., Ore., S. Jewett, Jr. leg.
(0.S.U. coll.)

Cape Meares, Tillamook Co., Ore., C. W. Nelson leq.
(0.5.U. coll.)

Mt. Hebo, Tillamook Co., Ore., C. W. Nelson leg. (0.5.U
coll.)

Boiler Bay, Lincoln Co., Ore., D. McCorkle and G. Hawk leg.

(McCorkle coll.)

Tenmile Creek, Lane Co., Ore., D. McCorkle leg. (McCorkie
coll.) ‘ : :

.)




‘Sepf. 8, 1971: Rock Creek - Big Creek, Lane Co., Ore., D. McCorkle leqg.
“(McCorkle coll.) :

Sept.10, 1973: Gearhart, Clatsop Co., Ore., D. McCorkle leg. (McCorkle
, coll.) ,

Sept.10, 1973: Saddle Mt., Clatsop Co., Ore., D. McCorkle leqg. (McCorkle
‘ coll.) v : ‘

Aug. 24, I975:,Ldomis Lake (Long Beach Peninsula), Pacific Co., Wash.;
‘R, Pyle leg. (Pyle coll.)

Even though its foodplanf{ Viola adunca, occurred north along the Otympic
Peninsula,5 +he Hippolyta Silverspot has not been recofded north of Wesfporf,’
Washington. It may be that the summer storm pattern along the north coast
of Washington and British Columbia has é severity frequency that precludes the
bﬁfferfly's establishment. Unfortunately, the outer Yancouver tslaﬁd coast
is poorly explored for butterflies. Dr. Paul Hammond informs me, howevér,
that there is a record of a S. zerene form near hippolyta from Haines, Alaska.
This may represent a relict population, perhaps from the altithermal period

of warmer climate.




1969

All unmarked entries are
* also includes 'icCorkle

Da

vid V. McCorkle.

Figure 1. FRecent Speyeriafzerene hippolyta records.
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* %

1968 1970 . 1971 1972 1973 1974 1975 1976 1977 1978 1379 18980
Rock Creek 9/8 8/19a 8/4a 9/7 8/12 10/3 9/1%8 6/14 **
‘ + im 1f  2m 3¢ +m 1f - 4¢ 4 ta.
9/16 8/17,29 9/1% 7/5 Imila.
1f 1% 1f 8/1-3,
20-22 +
Tenmile Creek , 9/2 9/8 9/16 9/3 8/18a 8/3a 5/14 10/3 8/2
+ + + 2m ?/20m  /720m 1 la. Co- -
9/30 9/4% : 8/22
« - 4 3m
Boiler Bay 9/12b 8/1b + 8/27 9/6
m 1f 8/31b 3m +
' Im 6f 9/2 8/23i
9/11t 1f 2m Im
10/4b -
Cape Meares '
1920's c¢d + 9/5 7/27 9/2
8/15/67 e + (7) - - _ - .
tt. Hebo ' 9/14 8/24i 7727 T 9/1T 1071
8/15/67 e + 1f 4m 5f im + 2f
Gearhart 9/19d 8/26
2f -
Cullaby Lake 8/25i 9/10 7/%g - g 8/23a
, 9/1/52 d + 2m 2f - + -
Saddle Mountain 9/10 8/23a
Im 1¢ -
Long Beach 8/24h 8/28 8/23a
Peninsula 3m 1f + 1s
Salmon River 8/27 -
Yachats 8/19 2f
a - Paul Hammond e - C. William Nelson s = sight record
b ~ Glen Hawk g - Charles Crowe f - female - = none seen
¢ - Ralph Macy h - Robert Pyle m -~ male + unknown number
d - Stanley Jewett i = John Hinchliff ta - larva ' seen/taken
j = Milton Parsons k - Glory Penington ~

also; 9/4ak*
+




\*«/‘L Q?”
q

A . Seattle
p) |
o)) ‘ ¢
~ £
3
' «
; ' ® Olympia
3
O
o
‘; | »
9?1 = extinct
. n Portiand ? = probably extinct
Date Present
: — . Salem discovered status
' 1. Westport 1950 ?
PA 2. Loomis Lk. 1975 weak
3. Nahcotta 1938 ?
A 4. Astoria ¢.1920 +
L/ 5. Cullaby Lk. 1952 ?
6. Gearhart 1973 +
7. Saddle Mt. 1973 ?
* Eugene 8. Cape Meares 1967 +
9. Oceanside 1937 1
10. Netarts 1935 +
11, Mt. Hebo 1967 strong
12. Boller Bay 1968 t
~13. Newport 1895 +
14, Yachats 1969 t
15. Tenmile Crk. 1970 weak
16. Squaw Crk. 1934
17. Rock Crk. 1971 viable
Figure 2. Distribution of the Hippolyta
: Silverspot.
* Medford
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Figure 3 Siuslaw National Forest

Location Map

Hippolyta Silverspot Distribution
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Corvallis Albany
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Eugene Spring'ﬁeld’
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Reedsport




2)

3)

4)

5)

Footnotes

The Goldbeach and Cape Blanco zerene populations, characterized by
somewhat larger |nd|v1duals, are apparenfly recent arrnvals on the
coast or are still sfrongly influenced by gene flow from inland
zerene by way of the Rogde River populations which are apparently
continuous through to the east side of the Coast Range.

Mr. Stanley Jewett, Jr. reports that a Mrs. Veazie found a zerene
form common on Deer‘lsland in the Cblumbia River, Columbia Cbunfy

in the 1920's (Jewett interview, 1980). |

Dr. Hammond's 1980 field check (August 23) failed to reveal hippolyta
still extant at Saddle Mountain. However,’Hammond and Parsons found
them fn numbers at Mt. Hebo (September 11).

See dfscussion of this n;rfhern California coastal form on Page 4.

This violet was used by some indians (Gunther, 1945, revised 1973).




Historical Perspective of the Rock Creek Meadow Site

Although a moré Thorough study of the history of the coastal reqion
ot the Siuslaw National Féresf is apparently to be contracted soon (Beckham
interview, 1980), the following will serve to highlighf the events and
types of human activity that have impacted the coastal salt-spray meadows
in general and the Rock Creek meadow in parT{cular. |

The climate of the Pacific Northwest was apparently quite cool and
moist 10,500 to 8,000 years ago in the period following the retreat of the
continental glaciers."2 The4altifhermal period followed (8,000 to 2,000
years ago) during which the region was drier and warmer, even more than at

'presenf. At this time the Willamette Valley was apparently dominated by
lodgepole pine.2 Also, during this time the continental shelf gradually
sunk beneath sea level so that the Pacific Northwest shorelfne fook‘ifs
appréximafe present appearance by 5,000 years ago.2 Because of the sub-

~mergence and erosion of the ancient coastlines, little evidence remains.
of their ecological condition or of human acTiQifies upon them. To date,
the oldest recdrd~of Indian presence in the Willamette Vallef is 8,000
Years ago (Cascadia Cave) and on Thé Oregon coast a mere 500 years ago
(Nefarfs,Sand Spif).2 It is, however, expected that Indians occupied
the now destroyed coastal area for a much longer period.2

During the period of Indian occupancy heavy forests prevailed in’
some areas (Beékham, 1977, p. 31); however; periodic forest fires cleared
other areas exTensfver. There is evidence that the Indians set fires
to clear at least some of the headlands, anpually in some éases (Beckham

interview, 1980).

(FooTno+es for this section are on p. 18)
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The Rock Creek - Big Creek area was occupied by the Alsea Indians
whose lands stretched from Heceta Head north to the vicinity 6f the Alsea
River. There is evidence from their middens that the iIndians at Big Creek
used seafoods exTensively; including shellfish, fish (probably salmon) and
even whalé when washed ashore. In this area the beach is easily traveled
by foot. For what reason they might burn to clear the nearby forest is
uncertain, if indeed they did so purposely. Perhaps it was to maintain
the berries that need a meadow habitat.

Even so,'i? ig quite evident that succession occurs very slowly here
where the land fs unprotected from the salt-laden winds (see Plate IV, fig.1,
Plate XIt1, figs. 1,2). Preseﬁfly trees some 60 cm. or more in diameter in
the lee of the inland hills show an age of 60 to 70 years by ring count
(Sherwood discussion, 1980), whereas a 54 year-old tree sampled near the
edge of the meadow in an exposed posifidn is a mere 5.5 cm,. in diameter,

inclusive of the bark.

The presence of native species of meadow plants such as Viola adunca

itself, the seeds of which apparently do not easily spread great distances
(Meéuse, 1978), ahd the pauci%y of fossil root channels in the exposed
soiJ\profile along the beach-facing baﬁk (Plate ng fig. 1) are evidénce
that a meadow community has been semi-permanent at this site.

There is also evidence Thaf‘af times the meédow cohmunify has been
much more extensive than it is presently. The evidence for this will be
presenfed later.

The history of White Man's activity at nearby Heceta Head is docu-
mented in Finucane (1980 a). The following account draws upon this source

. and others as indicated.




The Rock Creek area lay within the initial boundaries of Benton
County between 1847 and 1851, at which time Lane County was Creafed
(Loy, et al, 1976). After The‘esfablishmenf of the Siletz Indian Res-
ervation in the 1850's (Loy, et al, 1976), certain lands albng this part
of the coast were allotted to these Indians. They usually chose coastal
meadow land so that ff is likely that the Rock Creek site was involved
{Beckham, 1980 interview). In 1865 an‘execu*ive act of the President
opened some of the lands in this area to homesteading. Then in 1875 a
Homestead Act of Congress closed the Indian occupancy and declared the
area south of Waldport on to the Siuslaw River open to homesteading.
Unrestricted burning was apparenfiy prohibited at this time as well
(Beckham interview, 1980).3

In 1888, Welcome and Dolly Warren claimed 164 acres on Heceta Head
and adjacent lands. In 1902, Charles Stonefield bought Warrens' homésfead
and other nearby holdings. Sheep and cattle were raised here. One enter-
prising youngster trapped moles (a meadow animal) and sold their pelts.
Highway 101, the Roosevelt Highway, was constructed through this part of
the coast befweén 1930 and 1932, originally as a military road.

During this time Rufus Stonetield, apparently a son of Charles, 6wned
énd operated a cattle ranch near Heceta Head., (All from Finucane, 1980).

To the north, the area that is now the Charles Washburn State Park
was hbmes*eaded by Mr. Herman Larsen's family where they raised sheep and
cattle. Hérman affended the Heceta school as a 90ungs*er. Alfred Johansen
homesteaded the land just south of Rock Creek sometime before 1917. The
Rock Creek meadow was "cleared and windrowed", then burned, including the

stumps. During the 1930's, Fred Sfonefield»(apparenfly another son of



Charles) owned the land starting at the present Ponsler State Park and
extending five miles north along the coast wifh the excepfion of 20 acres
just north of Rocky Knoll (at Rock CLeek) which acreageiwas state land.
(Al1 from Larsen interview, 1980).

Mrs. John G. Cameron (Elizabeth Starker) (interview, 1980), learned
from a Marie Stonefield (80 vears old in 1955) that she had homesteaded
fhe land near the mouth of Big Creek as a single person and made her living
by hunfing and native food gathering much as had the Indians before her.
Her house stood just north of the present junction of The Big Creek road
with Highway 101. Her relationsh?p to the other Stonefields nearby is‘
unknown to us. She would have been in her late twenties when Charles
Stonefield bought Warrens' homestead at Heceta Head (|902) Perhaps she
was a sisfer. \Or was she at some time married To a Stonefield, perhaps
leaving a son, Fred, to add the Johansen property and more to Theif hoid~
ings during the 1930's? Possibly the historical study soon o be confracfed/
will clarify some of these questions.

It is interesting to note that the older trees on the |nland back~-
slopes between Rock Creek and Biqg Creek are about 70 years old (Sherwood
discussion, 1980). This dates them back to the early 1900's and matches
nicely Mr. Larsen's approximate dating of the Johansen homestead. Most
likely the clearing he describes was of a previous forest stand on these
same slopes. éossibly'if involved brush removal on the shoreside lands,
but, as mentioned earlier, it Is unlikely that the present meadow area
was forested to any degree even then.

Of the documented forest fires since 1843, the |849 fire which burned

'325,000 ha between the Siuslaw and Siletz Rivers (Loy, et al, 1976, p. 150)
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was the most likely to have impacted the Rock Creek - Big Creek area. It
is probably the fire that "Indian Jeff" (80 years old in 1917) told about,
according to Mr. Larsen. Apparently the fire burned for several years
(Larsen inTervﬁew, 1980). (If indeed this fire did burn the Rock Creek
area Timber, Mr. Johansen would havé cleared trees some 60 years in age
to re-establish grassland for his pasture.)

The fall of 1936 was the hottest and dfyeQT on record. Sixty Class C
fires occurred in the Waldpof? District that season. On September 26, 1936
it was 97°F at the Waldport Ranger Station with the humidity down to 14 - 169
7while a 24 mph easfiwind blew. A fire started on this day that eventually
burneq over some 10,000 acres of the Blodgett Tract forest lands (Finucane,
1980 b, p. 28). However, this fire apparently missed the Rock Creek - Big ‘
Creek area. Finucane quotes a Newport Journal article that states that the
fire fighters set up fhefr camp at Big Creek (Finucane, 1980 b, p. 29). |t
seems unlikely that they would choose either a recently burned area or one
in danger of being burned.

Thus it appears that the last fire to affect the Rock Creek meadow area
was near the turn of the century (c. 1907) when Johansen apparently cleared
and confrolfburned the area at least in part. From that time to the present,
the areas most exposed to the summer salt winds and, perhaps, of particular
soil types, have been meadow.

Fred Stonefield's cattle were apparently the last to graze the Rock
Creek - Big Creek meadows. No cattle have been kept fhere sincé at least
the early 1950's (Camaron interview, 1980). To what extent the presence

of cattle had affected the rate of brush encroachment is speculative at this

point. It is likely, however, that most of the introduced weeds now present
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colonized the area during this period. (Notable among them is the false

dandylion, Hypocheris radicata, which has become a frequently used nectar

source for the Hippolyta Silverspot. At the same time, it may be crowding
out YJgﬂg_gggggg_in places.)

At present, brush f~primafily salal - is becoming established and
spreading in some areas of the meadow (see habitat map). Salal is obviously
roesistant to the salf winds (see Plate Xi11, fig. 1). “Apparently, fhe
osmotic strain created by the damp salt coating together with the persisfenf
summer wind has a localized herbicide effect upon éssenTially all of the
exposed vegetation, but least upon salal. The salal acts to protect other
shrubs and young trees from exposure, allowing their establishment and slow
arowth. (One Sitka spruce took 54 years to grow Té a diameter of 5.5 cm.!)

The winfér winds from the northwest seem to have little salt pruning
effect, probably for two reasons. First, they usually coincide with heavy
rains which must act to wash the vegetation free of any salt coating and
prevent excessive water loss from evaporafion. Secondly, Thé shrubby vege-~
tation should be ﬁore resistant in Its dormant state. |

Grasses dominate in the meadows. Together with most of the meadow
plants, they put on their growth during the spring, again at a time of rain-
cleansing. By the time salt-spray laden southwest summer winds beain with
any force, the grass has done to seed and has beaun to dry out.. (Very lit-
tle, if any, rain falls at this season.) This arass apparently provides - |
an important protective layer for Thé meadow herbs whisch aeldom excend ?His
tayer in heinght, (Ses fia. 8 for‘an illustration of violets from qrass
cover of different heithsL) Anywhere the qrass is absent, mosfyof the
herbs have a vary low profile. A few other plants, such as the spring;

bank clover 4, put on sprina qrowth and die back by the time of the
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summer winds, thus also acting to protect other shorter plants much as

does the grass. Aster chilensis and yarrow seem somewhat resistant to

the salt wind effect and bloom during the late summer. By contrast, the

thistle Cirsium edule and even the recently introduced tansy ragwort

tend to die back in the face of the wind's onslaught, but fheée last two
planfs usualiy have outgrown the grass in height considerably.

The overview of successional ecology at S. z. hippolyta habitat sites
that fhué appears is as follows. Periodic disturbances such as nafufal
fires or man's clearing and burning, result in opened areas which tirst
are occupied by meadow species which colonize from nearby parent meadows
or whose seeds may survive in the soil from past meadows. If this burning
has been extensive, there may follow a period of widespread but Temporéry
meadow habitat into which the surviving pockets of the Hippofyfé Silverspéf
e;xpand.5 Perhaps hippolyta colonized its Mt. Hebo site in Tillamook County,
Oregon (twelve miles inland) in the afferma+h of the Hebo burg of 1910, |
deriving from some coastal population nucieus. (There is evidence that
the present Hebo meadow was at least mostly wooded prior to that fire. But

Viola adunca probably predates the fire at this site.)

Brush apparently establishes rapidly in the inland protected areas
near the coaST. It did so within a five year span in much of the Blodgett
burn area (Finucane, 1980 b, p. 33). Succession to the brush and foreéfv
staqes may be much sléwer in these situations: where the soil thinly over-
lays rock, such as on some headlands, where the soil is otherwise hoorly’
suited to plants requiring deep rooting (e. g. Blacklock soils which are
acid and infortile; see Martin and Frenkel, 1978) or, as in the case of the
Rock Creek site, where there fs éxposure to the salt winds. Here often a

disturbance may again occur starting the process of succession over before
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it hos initially concluded. The pattern of ditferential succession rates

is probably similar each time. Plate XV, fig. 1 and Plate X1V compare
respectively the beach exposed soil ﬁrdfiles at the present Rock Creek
meadow and at the stunted forest near China Creek to the south. Deep "fos-

- sil" root channels occuf in the laTTer but are virtually absent in the for-
mer. And yet the whole area was grassland during the early 1900's (Larsen
intferview, 1980). Thus an ancient forest, perhaps likewise/sfunfed, and an
ancient méadow apparently occupied locations similar to those 1héy presently
OCCupy; Now that fires are prevenfedkand other disturbances stopped, at
least at this site, succession is beginning to advance past the meadow stage
even in the wind-exposed porfions. (See the Rock Creek habiféf map for the
present distribution of brush.) Consequently, the Hippolyta Silverspot's
breeding habitat is continually reduced. Many of the nearby brushfields,
especially to the south, were undoﬁbfediy/suifable meadow within the last

fifty years.®
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1]

2)

4)

5).

6)

footnotes

These retreating glaciers‘leff rocky deposits in the Tenino, Washington
area where later S. z. bremneril would take a stronghold.

(Beqkham, 1977) |

In the Willamette Valley the deliberate setting of fires had‘been made
illegal by 1864, and by 1911 all forest lands of the reqion were required
to be protected from fire (Loy et al, 1976, p. 150).

Spring-bank clover, Trifolium wormskjoldii, is the apparent foodplant

here of a Lycaenid butterfly, the glossy blue, Plebejus saepiolus (Plate X,

fig. 2).

Apparently the rootstocks .and buried seeds of violets can survive fire.
Such appears to be the case in the recently burned over forest near Big
Lake to the south of Santiam Pass in the Oreaon Cascade Mountains. ‘lere
on August 16, 1980, Hammond and McCorkle found the yellow prairie violet,

Viola nuttallii, growing well amongst the charred stumps of the burned

forest. Speyeria hydaspe and S. mormonia adults were present in the

burned area.

A 1952 aerial photo shows meadow extending most of the way to Ponsler

State Park south of Big Creek.
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A General Description of the Rock Creek and Tenmile Creek Meadow Sites
Soils and Climate

fap 16 of the Heceta Head, Oregon area in the Soil Resource Atlas,

§ig§law_ﬂgtiona[ Forest, Wésfside, classes the soils at the Rock Creek

and Tenmile Creek meadow as soil type 8. This soil and its environment
are described as: "wind-swept colluvial slopes", and, "Occurs along the
ocedan front and is directly affected by the storm winds and salt-spray
which has rendered it esSenfiallyvnon—foresf land." "The soils are véry 1o
extremely gravelly, cobbly and sfony loams with up to two feet total depth.
Rock outcrops are commonly associated with this unit.” (Badira, et al,

1974, p. 12.)

kThe'isohyeTaf map on Pége 63 of the Siuslaw Mational forest Soi |
Resource Inventory (Badura, et al, 1974), shows the Rock Creek area feceiv-
ing an annual average of 80 inches 6f rainfall. The femperafure rarely
exceeds 100°F and never falls below zero. January is the coldest month
and July the warmest. Yinds of hurricane force (75 mph.) strike the coast
several times a year.

During the fall and’winfer, low pressure systems with counter-clockwise
air circulation pfedpminafe. This results in é prevailing southwest air
flow. ForTy‘fo 50% of the total annual rainfall ordfnarily comes between
Deéember and February and 20 to 25% during the fall months. Durina the
 £prinQ, aqaih 20 to 25% of the yearly rainfall occurs. The low pressure
systems Typically‘move north during the éummer and are replaced with hiah
pressure systems charaéférized by clockwise air flow, Thus the prevailing
winds shift to the norThwesT\durinq this period. Only 67 of the annual

rainfall typically occurs durinc the summer. The coast has & normal dry
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period during the late summer. Table 1, modified from Martin and Frenkel;
1978, p. 25, gives climate data for Cape Blanco on the south Oregon coast.
The values undoubtedly differ from what must occur at Rock Creek and Tenmile

Creek, but the pattern most likely is similar.

Jable 1. Climate data at Cape Blanco.

Temperature* Precipitation® Wind Speed#
Month F (C) inch (cm) mph  (kmph)
J 46 (8 14.2 (36.1) 18.5 (29.6)
F 46 ( 8) 12.4 (31.5) 19.9 (31.8)
M 45 (7N 11.4 (29.0) 17.3 (27.7)y - .
A 46 ( 8) 5.6 (14.2) 15.5 (24.8)
M 50 (10) 2.1 ( 5.3) 16.4 (26.2)
J 51 (10 1.1 ( 2.8) 14.2 (22.7)
J " 55 (13 1.7 ( 4.3) 15.2 (24.3)
A 55 (13) 3.5 ( 8.9) 12.9 (20.6)
S 54 (12) .8 ( 2.0) 13.8 (22.0)
0 52 (i 5.7 (14.5) 14.9 (23.8)
N 51 (10 8.3 (21.1) 15.8 (25.3)
D 48 {9 9.5 (24.1) 21.8 (34.8)
YEARLY
- AVERAGE 50 (1o 74.8 (190.0) 16.3 (26.1)

* 3 year averages - Dept. of Commerce, NOAA

# 2 year averages - 0.S5.U. Atmospheric Science Dept.

Biological Descripfion‘

Much has already been said of the qeneral nature of the veqetation in
the Rock Creek meadow, particularly as it relates to the effect of the salt-
spray laden winds. A plant list made from the herbarium collection and notes

of Heather A. Engelman, 1979, and expanded by McCorkle, 1980, is presented in
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Appendix |11, section A. Although numbers of the plants are introduced
species reflecting use of the area as pasture in the past, the native
species are still well represented. The dominant conifer in the nearby

forest is Sitka spruce. The sTUnfed forest near Ponsler State Park

includes also shore pine, Pinus contorta, and western hemlock, Tsuga

heterophylla. Red alder, Alnus rubra, is common alona the streams and
disturbed slopes inland. |

The Tenmile Creek site is similar. Introduced arasses have crowded
out the native plants to a much greater degree, however (see Plate X1,
fig. 2). Another difference is the presence of a larger bog with éfandinq
water and probabfy conféining some native plants missing;af,fhe Rock Creek
meadow. (This bog is on private land.)

Lists ofrfhe.verfebrafe animals seen or likely to occur in the vicinity

of Rock Creek are given in Appendix |I, sections C and D. Zapus trinotatus,

the Pacific jumping mouse, was seen twice. However, a live—frappihq effort

yielded only Peromyscus maniculatus, t+he deer mouse. Several birds were

seen which the author could not identify. One was nesting In the meadow

near Transect #1 (see habitat map) dufing’June. Elk have a definite impact
upon +he meadows through grazing and occasionally breaking the sod with their
hoofs. Where their activities are not too severe, they are probably benefi-
cial to the meadow in the long run in that they shorfen the heavy grass in
places and Open some soil for seedlings of meadow planfs.

A complete tist of the butterflies found in the Rock Creek - Big Creek
area is given in Appendix I, section B. Most occur inland from the wind-
swept meadow. The mjgrafing species apparently use the coastline as a fiight
corridor, taking advanfage of fﬁe %Iowering plants in shelfered places as a
nectar source, even when further inland the herbaceous vege*éfion may be dried .

by the summer heaft.




- On each viéif, a collection of moths was made at the Rock Creek
campground lights. Various Coleoptera and other insects wére acquired
as opportunity arose. At present these all await the attention of qual -
ified taxonomists for identification.

Notable among the Hymenoptera are the red and black mound-building
ants whose colonies,are scattered in the meadows. These may play an

important role in distributing the seeds of Viola adunca, as ants are

known to do for other Viola species (Meeuse, 1978). V. adunca is appar-
ehfly diblochorous (shoots its seeds and entices ants to spread them).

In at least one instance, Viola adunca plants were found concentrated

around an ant mound. These ants have well-established tunnel-like runways
that extend several meters from the nest so that it is hard to tind an

area in the meadow where ants from some nest are not foraging.
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Biology of Speyeria zerene hippolyta

Imago Adaptation to the Coastal Environment

It is of particular interest that the Hippolyta Silverspot is char-
acfefisfically darker and smaller than iniand subspecies of the related
gfehnerii qroup (seé fig. 4 and Plate IX). Evidence indicates that this
is an adaptive condition responsive to the persistent wind and trequent
tog characteristic of their breedingihabifafbduring their flight period.
Butterflies, being heterothermic, depend usually upoﬁ solar radiation to
elevate fheir\body temperature to a level sufficient to allow the flight
which is neceésary for their foraging, mate seeking, escape from predafors,‘
and oviposition activities. Rapid ovarian development is also thermode-
pendent.

Douglas (1979) has de#ermihed that 30 to 39°C is the fhbracic flight
\femperafure-mosT butterflies prefer. Below 30°C, flight is uncoordinated,
whereas above 41°C thoracic temperature, butterflies 6verheaf‘and cease
flying. He has further shown that wings assist thoracic warming siqgnifi-
cantly during solar basking under stringent thermal conditions (Douglas,
1979, p. 45). Heat is Transferred from the wings to the body primarily
in the form of radiative heat {Dougiaé, p.‘66).; Heksfafes that dorsal
baskinq, as opposed to lateral basking, is thermoregulatorily superior -
for rapid heat gain and that dark buTTerflies heat significantiy faster
and to a higher infla;ed’femperafpre than their light-colored, sizé-mafched
| equivalenfs (Douglas; p. 51). Furthermore, in qxperimenfs he conducted,
he demonéfrafed that the basal third of the hindwings suppliesrmosf of the
excess thoracic femperafhre’radiafed by fhe wihgs to the butterflies body
(Douglas, p. 50). When basking, fhe basal third of both fronf and hind
wings achieves é higher temperature than the body or the rest of the wihgs
(Douglas, fig. 31), and the wiﬁgs heat faster to their equilibriumlfempera-
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ture (30 seconds to 1 minute) than the body does (3.0 to 3.5 minutes),

(Douglas, 1979, p. 46), thus contributing to their effiency in helpihg

heat the body. Removing the scales from the wings reduces their heating

ability by 10 to 157 (Douglas, p. 46 and fig. 34).

Douglas showed that basking small butterflies (c. 14 mm. wing length,
right primary) heat up most quickly but reach the lowest inflated thoracic

temperature, whereas large butterflies (c. 50 mm. wing length) heat the

slowest but can attain the highest temperature. Medium-sized butterflies

(c. 27 mm. wing length) enjoy fhe best of both -- quick warming to an ade-
quately high thoracic temperature (Douglas, p. 43 and fig. 14).] He also
points out that most arctic and alpine butterfiies, whosé flight activities
must often occur under sTfingenT thermal conditions, have wing lengths in
the medium range (15.0 to 22.0 mm. with a mean of 20.0 mm. "costal lenqgth",
Douglas, table 11).

| Douglas suggests two selective advantages to the medium—size range for
butterflies living in such stringent thermal conditions where wind is fre-
quent. First, the gbod basking efficiency’musf allow more frequent and
extensive activity periods. The pubescent, medium—sized, dark butterfly
heats rapidly to a‘high enough temperature and haé sufficiénf mass (provid-
ing heat capaciTy)kTo stay warm long enodgh to allow at least periodic flight
activity (Dbuglas, p.‘jBO). Wind is a problem in maintaining the body temp-
erature because heat is lost by forced convection from the body surface
(Douglas, p. 69). |

The second advantage to a smaller wingspan is that it allows flight

closer to the ground where the wind velocity is less, due to the protective

and insulafivé effects ofkplanf growth (Douglas, p. 71). Here the buttertly
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encounfefs less form resistance and thus can maihfain beffer‘flighf control
(Douglas; 1979, p. 132).

The Hippolyta Silverspot's darker color and smallér size, compared to
the ihland.§, z. bremnerii (sée fig. 4), fits Douglas' baéking efficiency
theory well. Inland bremnerii adults seldom encounter wind of significance
nor fog during their activity periods. Although hippolyta adults do take
advantage of such shelter from the windvas is available for part of their
flight activity, it will be apparent below that those that can best endure

the meadow winds have the reproductive advantage.

Footnotes

1) His experiments were done with different species. Using size variants

of the same species might have beftter minimized the variables.




Speyeria zerene hippolyta
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imago Ecology at the Rock Creek Site

Mark - Recapture Studies

Capture - recapture studies at the Rock Creek site during the 1980

season yielded many data of significance. These studies were done using

the 1 - 2 - 4 - 7 marking system described by Cummins, et al, 1965 (adapted

to Lepidoptera by Ehrlich and Davidson, 1961). A black, permanent ink,
-
ing dots on the ventral wing surface of the living butterflies. A short
plastic ruler was insérfed between the folded wings to provide a firm
marking base. The length of the right primary from its base to apex was
matched with the points of a precision divider, then the gap measured in
mm. after the butterfly's re]ease. The procedure was sufficiently effi-
ciehf that an individual butterfly seldom was in custody és long as five
minutes. In all cases, butterflies were released near, if not aT,’fhe
point of their capture. The sex, wing length, general condition, time
and place, and the type of acflvify at the time of\cépfure were recorded
in a field notebook. Place, time, activity and general condition were
recorded for recaptured butterflies. Fivé females were retained for lab-
oratory verification of their reproductive condition, etc. |
In the discussion below, area numbers refer to those on the map in
fig. 64 p. 29a.

‘The first male was taken at area 2 on July 5. (A nearly mature

 larva was also found on this date.) By early August, males were common

(22 marked August 1 - 3) and females had begun to appear (2 marked during

the same dates). Between August 20 - 22, 22 new males and 7 new females

were taken and all but 2 females marked and released. Fresh females and

a few fresh males were still present. On September 4, 15 new males and

(FooTno+es for this section are on p. 36)
- -26-
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16 new females were faken and nearly all marked and réleased; Five of

the females were fresh. Three males weré fairly tresh and one very fresh.
It is thus apparén+ that in this colony, males eclose from early July at
least until the end of August. The first females beain eclosing by the

end of July and continue until the end of August or perhaps early September.

Data gained by the recapture of marked imagoes enables estimates
of population size using the classic Lincoin index (Cummins, et al, 1965,
p. 121; Lincoln, 1930). The product of the number of individuals marked
and released previously and the fofalycapfured presently is divided by
the number of individuals recovered to give the population size. The
procedure‘assumes random mixing and no loss nor gain of individuals
between the period of mark—release and recapture sampling. The sampiing
was done’chronologféally from sffe to site, due to personnel limitations.
Recapture défa used in the calculations are from one, or inrsome cases |
1Wo, days following fhe release of the marked sample.

ln the period Augusf‘l to 3, 4 males were marked and releaéed at site
! (map, fig. 6; Plate VI, fig. 1). This site is up-slope from the main
salt-spray meadow and near the spruce forest margin. Protection from the
northwest winds is afforded by aihill immediately to the north and by the
vegetation. A stand of goldenrod upon which the hippolyta would occasion-
ally nectar, served as a focal point for sampling. The Lincoln index
population estimate is 6 males for this vicinify’af this time period
(see fig. 7). No females were taken here.

During the same period (August 1 to 3), 15 méles and 1 female weré
marked at sites 2 and 3. (Thesé sites were eventually deferﬁined to be
»funcfionally a sinéle‘uni+.) This ‘area is at the enfrancé to the Rock

Creek campground at the first wind-protected site near the forest edge.
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It is approximately 340 m.straight line distance from the beach, 435 m.
upsfream from the mouth of Rock Creek, but only 200 m. from the nearest

Viola adunca stands (with feeding signs) on the hill west of Rocky Knoll.

The nectar source here is principally yarrow growing along The\roadside.
Some false dandylion is also present. |
The Lincoln index value for the male population here (site 2-3)
is 21 fo 24 (fig. 7). The one marked female was not recaptured. A
Lincoln index value of 4 was obtained for the period Auqust 21 to 22
at this site. A total of 4 males were “marked”‘ and released. No
females were taken here at this time.

Site 2-3 was worked again on September 4; no hippolyta were seen.
By this time, the coast wind has subsided substantially, especially

early in the day.

Site 4 is a grassy meadow homestead remnent (lacking Viola adunca),
lying at The’norfh edge of Rock Creek .8 km.upstream froh site 2 and sépa-
rated by a solid forest canopy from any of The salt-spray meadow. Tansy
ragwort and bull thistle are the principle potential neéTar sources here.
Hippolyta were observed only to nectar at fhe tansy. At this site 2 males
and j female were taken and marked during August 1 to 3 (Lincolﬁ~index
value = 2 males). The female was last seen flying up into the trees at the
east end of Tﬁe meadow about 5 to 10 minutes after her release on August 1.
On August 21; 1 male only was found at site 4 (male number Im 80-36). This
male was recovered two weeks later (September 4th) in the salf—spray meadow
at site 12, 1.53 km. (.9 mi) dfsfanf! This datum and a sighting of a
hippolyta flying east through the forest canopy half-way between the Rock
Creek campground énd Thé site 4 meadow on August 3 at 2:18 P. M. coﬁsTTfufe
conclusive evidence that there is interchange beTweén suéh inland, appar-
ently temporary, adult assemblages and the seaside meadow populations.
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On August 2, 1 male was marked and on August 21, 3 males were marked
at a similar ngﬂg_gggggév— tree grassy meadow .9 km.upsfréam from the
U. S. Highway 101 bridge over Big Creek. Thi; is marking site number 5.
No Lincoln index estimates were made here because of lack of data. on
August 21, cleafings by the Big Creek road were checked for hippolyta for
several mfles inland. No males were seen be?dnd site 5, but 1 fairly fresh
fertile female was taken nectaring at a bull thistle along the road 2 km.
‘(road distance) fnland from U. S. Highway 101. She began ovipositing in
the laboratory on September 1, indicating that her eqgs were not mafﬁre
at the time of her cap+ufe. dn September 4, a female was Seenyflyinq west
up over the trees at the west end of the site 5 meadow. The implications

of this sex-dependent flight activity wi\l be discussed bejow;

Toward Tﬁe southern boundry of National Forest property and inland
from U. S. Highway 101 there is a slope up which the northwest winds
sweep, having first paésed over the violet-rich meadow area west of the
highway. At the top of fhis slope and over the rise is a flafféned area
coh*aining a comparatively large stand of tansy raqworf and false dandy-
lion. This area past the rise is fairly well protected from the up-slope
wind. Butterflies concentrate here as they are blown up-siope from the
méadéw or as they test the wind in an attempt to return to it. Nearby
there are fingers of the meadow that penetrate the forest and are thus
well protected from the wind. Further east, in the lee of the hill,
are the recently logged clear-cuts on Mr. Sherwood's property. From a
distance it can be seen that there are presehfly strong stands of tansy
and bull thistle throughout most of this clear-cut area. Because the
study was limifed‘fo‘Fdresf Service lands in this aréa, sampling sites

were chosen north and west of the property lines. These are sites 7, 8,

and 8a on the map in fig. 6 (see also Plate 11l and Plate X1, fiq. 1).
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Site Date Lincoln Index Total Marked
{all males)
1 Aug. 1-3 3X2+1=6 4 males
2-3 Aug. 1-2 6 X8 2 =24 - - =
2-3 Aug. 2-3 12X 7 +4 = 21 15 males, | female
2-3 Aug. 21-22 4 X1 -1 =24 4 males
2-3 Sept. 4 = m == == - 0 seen
4 Aug. 1-3 1 X2 <+1=2 2 males, 1 female
4 Aug. 21 === - - 1 male
.5 Aug. 2 = - = === - 1 male
5 Aug. 2% = === = - 3 males
6 Aug.. 20 = - - = == - \ female (teneral)
6 Sept. 4 = = = = - - - = 1 male
7-8 Aug. 20-21 3X7 =1V =21 - - -
7-8 Aug. 21-22 7X3 =1=21 10 males, 2 females
7-8 Sept. 44 - = === - - - 5 males, 3 females
9 Aug. 21 = = === === 1 male
9 Aug. 22 = === - - = - 4 males, 1 female
12 Sept. 4 = - - - - - - 9 males, 13 females
14 Sept. 4 - - - - - == 2 males

Fig. 7. Population estimate at several sites at the Rock Creek meadow.
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The following two recapture records provide eyidénce that there is
mixing of individuals in the 7, 8, and 8a areas, so that they are‘freafed
as a functional unit. Male Im 80-28 moved from area 7 to area 8 within
one day (AuguéT 20 - 21). Male Im 80-38 moved from area 8 to area 8a within
one day (August 21 - 22).

Lincoln index calculéfions made on data Taken\AuguéT 20 - 21 and 21 - 22
in these areas combined both predict a male pépulafion here of 21 (see fiqg. 7).
Two females weré marked and released, but neither recaptured, during this
period. |

On September 4, five males and three females were taken at this sifte.
Most were marked and reieased.‘ A fresh femaie proved fertile, first oviposit-
ing in the laboratory on September 9.2 A worn female did not oviposit after
her capture, but died in the IéboraTory on September 12, still containing
about 70 ova, all full-sized.

Area 9 is at the extreme southern end of the meadow seaward of U.S. High-
way lOl'and on the north bank of Big Creek (see map, fig. 6)f Yarrow is the
predominanf nectar source here. The site is semi-protected from the north-
west winds by a rise immediately to the north. In the period AqusT 21 - 22,
five males and one female wefe marked and released at this site. The femalei
and at least some of the males appeared to be attempting to fly against the
wind and into the meadow proper. Occasionally a male would nectar at the
yarrow. The apparently gravid female (enlarged abdomen) was *akén near the
crest of the rise between areas 9 and 10. She was flying into the wind and
very low amongst the vegetation. At least once she‘alighfedrfo,bask (in the
profection of a salal bush).

A brief inspection of area 9 was made on September 4 whén there was little

wind. Mo hippolyta were seen.
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The following two recapture records provide evidence that there Is

mixing of individuals in the 7, 8, and 8a areas, so Thaf they are treated-
as a functional unit. Male Im 80428 moved from area 7 to area 8 within
one day (August 20 - 215. Maie Im 80-38 moved from area 8 to area 8a within
one day (August 21 - 22).

| Lincoln index calculations made on data taken AugusTVZO - 21 and 2t - 22
in these areas combined both predict a male population here of 21v(see fig. 7).
Two females were marked and released, but neither recaptured, during this
period.

On September 4, five males and three females were taken at fhis'sife.
Most were marked and released. A fresh female proved fertile, first ovfposi+—
ing in the laboratory on September 9.2 A worn female did not oviposit after
her capture, but died in the laboratory on September 12, still containing
about 70 ova, all full-sized.

Area 9 is at the extreme southern end of the meadow seaward of U.S. High-
way 101 and on the north bank of Big Creek (see map, fig. 6).‘ Yarrow is the
predominant nectar source here. The site is semi-protected from the north-
west winds by a rise immedia+ely to the north. 1In the period Augusf 21 -‘22,
five males and one female wére marked and released at this sife;' The female
and at least some of the males appeared fo‘be attempting to fly against the
wind and into the meadow proper. Occasionally a male would nectar at the
yarrow. The apparently gravid female (enlarged abdomen) was taken near the ‘

crest of the rise between areas 9 and 10. She was flying into the wind and
very low amongst the vegetation. At least once she'alithed to bask (in the
protection of a salal push).

A brief inSpecTion of area 9 was made on September 4 when there was little

wind. Mo hippolyta were seen.
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The salt-spray meadow proper (areas 10 through i4 and 6, see map,
fig. 6) had been inspecfed for activity of adult Q[égglxlg on July 3 - 5,
August 1 and 2, and August 20, all in 1980. During these inspections, a
rather strong wind blew from the northwest. No adults were seen here on
the July dates, although one male was taken at site 2 near the Rock Creek
campground on July 5, a rather early record for hippolyta. On August 1 et
1:30 P.M. (Dayliaght Savings Time), a fresh temale was flushed from the area
at the west end of Transect #4 (mark?ng area 13). The wind quickly blew
her southeast and out of sighf‘amongsf the veqgetation near the hiqhway,
some 80 to 100 meters away. On‘Augusf 2 at 12:45 P.M., a male was seen
flying in a typical search baTTern for females. in area 6. At This'fime
the ‘sun was barely out and fhe wind had nb? yef’reachéd full force. On the
same date (Auqust 2) at 1:10 P.M., a male was seen flying its search pattern
near the east side of the highway below site 1. When it approached the
highway, it turned back and flew easférly. |

 On August 20 at 10:00 A.M., a still somewhat teneral female was cap-
tured and marked (Im 80-25) in area 6. The air femperafuré was recofded
at 15.5 to 16°C. The wind was' just beginning to pick up. Upon its release
fhé female basked for 11 minutes before flying up, whefeupon the wind wafted
her away to the southeast.

During fheylafe morning on this same date (Auqust 20), Dr. Milton
Parsons and | walked The 1éngfh of the meadow in this area in a brisk north-
west wind looking intently for adults. None were seen until we reached the

sheltered area 9 where several males were seen nécfarihg, basking and oéca—

sionally trying to fly upwind into the meadow. They seemed to have little

success.
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By contrast, on September 4, between 11:00 A.M. and 1:22 P.M. during

which time only a mild northwest breeze blew, 9 males and 13 females wefe ‘
‘taken and most. marked and re]eased, predominantly in area 12. Of the males,
3 or 33% were fairly fresh, indicating that they had recently eclosed -
perhaps within the week. Most were well worn, however. Seven of’54% of
the females were very to fairly fresh. Unfortunately, due fo contract time
restrictions, no follow-up data collecting was done. Thus Lincoln index
calcula*ion of the population size is not possible.

The most striking result of the one day study was the recovery of male
im 80-36 which had been marked and released 14 days previously (August 21)
in area 4, which is 1.53 km (.9 mi. ) inland.

To test her oviposition readiness, a fresh female (80-5) was retained
from those captured at this time. In the laboraféry she began ovipositing
on September 9,2 indicating that her eggs were not quite mature at The Time
of her capture. Intferestingly, the bulk of her eqgs were laid in the first
two days, 192, 105 of which were fertile. She did not oviposit in the
period Sep1ember 11 to 13, buf between September 14’ahd 15kshe taid 22 more
eqgs, most of which were fertile. By Septemter 23 she had laid several
more, so that her total production was in excess of 214, 1t seems likely
that she had not oviposited prior to her capture. Thus this fiqure may be
close to her péTenTial. (Another female (80-1) taken August 22 at area 8a,
had laid 385 ova, 987 fertile by September 26, 1980.)

Although no field observations were made after September 4, 1980, sea-
sonally later visifts were made by McCorklie in previous years,

On September 15, 1979, no hippolyta were seen inland from the highway

at The Rock Creek site (however, only the vicinity of area 1 was investigated),

but several females were observed nectaring, some on aster - some on false




dandylion, and ovipositing in area 6 (see map, fig.k6, p. 2%9a). Two of these '
were captured and kept in the laboratory for oviposition. Neither one did so.

The only one autopsied (f79-2) contained about 50 fully-formed eggs.

After'an unusual season of hainstorms during much of August and the tirst
half of September, field checks were made both at Tenmile Creek and at Rock
Creek on October‘3, 1978. Although the weather conditions were ideal for
hippolyta activity, no imagoes were seen.

As w111 be shown in the next section, it is s1gn1f1cant that male hippolyta
both translocate and remain for periods at certain sites. Evidence of this is
'g1ven in tab]es 2a and 2b.
| The data presented above serve as the basis for the theory developed in
the next section. They also constitute the on]y quantitative basis for est1mat—‘
ing the total population size of adult higgo]xta at Rock Creek. The Lincoln
index values obtained are only for local assemblages of males. Females were
apparently too dispersed to provide sufficient recapture data for Lincoln indexk
calculations. A total of 60 males and 25 females were captured during the mark-
release study. The Lincoln index figures for the separate male populations added
to the number of males actually captured in areas where Lincoln indek datavare
unavailable total 94 for the season. HoweVer, there is overlap from one survey
date to the next. Unava11ab111ty of data from Mr. Sherwood's c]earcuts 1nter3ects
a significant uncertainty factor. However, there must have been at least 100
males in the 1980 breed1ng popu]at1on and an approximately equal number of females
(the sex ratio is apparently close to 1:1). At this time, an estimate of the

actual total is speculative as is the carrying capacity.
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The high reproductive potential of hippolyta (see p. 33) and other

Speyeria implies a basic r selection, that is, a situation in which the
nopulation numbers are frequently below the ecological carrying caﬁacify
so that most of the time a large proportion of the offspring surviye.
During suéh +imes, those individuals with the greater reproductive capac-
ity are likely to leave the most offspring in the next generation. ’When—
ever the population reaches or exceeds the carrying capacity, selecfion
should favor those individuals with a lower reproductive potential but
whose offspring are better able to compete for the limited resourcés (K
selection). In hippolyta, this could mean females whose eggs are fewer
but larger, or pefhaps who are‘genefically programmed to pufymorevenergy
into careful oviposition site selection at the expense of a higher egg
number.

Indeed, it seems that higgolyfa’is wel l-adapted to g_selecfion}
This implies that disruptive conditions frequently occur‘which drasti-
cally reduce the population numbers. The adverse weather pattern during
‘fhe’ flight perivod in 1978 is a likely example. |

If the population has not already rebounded fo near the carrying
capacity, one would predict that it will do so by next year, barring the
océurrence 6f renewed major disruptive phenomena. Assuming a reproductive
population of 100 females and an average realized oviposition rate of 100
per female, somé 10,000 ova would be distributed through the breeding
habitat. Assuming a 70% fertility rate, 7,000 of these would be viable.
All of these estimates are probably conservative.

This number of potential adults in the next generation will likely

be reduced by the normal environmental resistance to near the carrying




capacity. |f indeed the population is already at carrying capacity,
either it will exceed this level next year - if the environmental re-

Qisfance,'fhaf is, parasitization, predafion,‘efc., is not suftficient -

or the survival rate will average the replacement level of two indi-

viduals per breeding female. Excessive environmental resistance, what-
ever the form, of course would again reduce the population to a level
below the carrying capacity.

When the hippolyta population exceeds the carrying capacity, a

~depletion of its host plant, Viola adunca, could be expected. In effect,

the excessive feeding activity of the hippolyta larvae would constitute
excessive environmental resistance to the violet, in turn bringing ifs,
numbers below its carrying capacity. Larval food supply would then serve
as the limiting factor to the hippolyta population size. Yearly monitor-
ing of the violgf densffies and condition on the franSécTs set up in this
study should provide a measure of fhe'impacf of hippolyta. Correlation
with current population size deferminafioné could then provide a means of

estimating the carrying capacity for hippolyta at this site.
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Speyeria zerene hippolyfa, 1980 Season at the Rock Creek Meadow

Study area Number of imagoes Days fd recapture
(see map, fig. 6 ~marked and released (only recaptures at site
p. 29a) of release are shown here)
4 1 2 181 20
1 ’ 4m im im
2-3 | 15m 1f m 2m 2m | Im
4 m 1f [ im
7-8 10m 2f 2m [2mi im
12 ~ 9m 13f ‘ 3m
1f

f - female
m- male

Table 2a. Recapture Evidence of Staying.

Individual's Study area of Study area Days to

identitication mark and release of recapture " recapture
number ‘

Im 80-7 m 2 (Aug. 1) 8a 21

im 80-36 m 4 (Aug. 2V) 12 14

Table 2b. Recapture Evidence of Straying.
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Footnotes

Actually, oﬁly one was newly marked. The other Thrée had been markéo
during the August 1 - 3 period.

Females used for laboratory oviposition were kept in plasticized paper,
gatton milk containers together with about three thin strips of paper
fowelling,and one or two violet leaves. The éonfainers were stacked in
a horizontal orientation with the intended bottom close to and facing a
west window. On sunny days, the containers wére exposed to sunliaht
only in the late afternoon. Otherwise, they were kept at the ambient
room temperature (c. 22°C). Once a day, but sometimes at irregular

times, each female was removed from its container and allowed to fecd

for several minutes (until it recoiled its tongue) at a cotton wad

soaked in a sucrose solution. 1ts legs were then dipped in tap water
to prevent the build-up of a brittie sugar coating. Finally, each

butterfly was returned to its identified container.
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A Theory on the Strateay of Hippolyta Silverspot Imagine Behavior

Based upon the data described above, the followinq fheory‘is formulated.

At the Rock Creek area, Speyeria zerene hippo[ng‘apparenfly breeds oxclu-

sively on'ngﬂg_éggﬂgg growing in the beachside meadows which are subject to
‘rather strong northwest winds during much of the butterfiy's flight period.

There is no evidence to the confrary; although two other species of violets occur
in the nearby foresf.] During July and most of August, these winds severely
limit imagine activity in the meadows; yet, that is whéke eclosion occurs.

The males tend to eclose first, as is characteristic for §Rgxggj§_species
in qeneral. They apparently require a period of maturation, dependent upon
successful nectaring and thermal exposure. Furthermore, if a male is to suc-.
cessfully reproduce, he must béfh survive long enough and maximize his chances
of. encountering receptive females.3 The longer a male takes to come to mating
readiness, the greater the chance that he will perish before reproddcinq; thus,
the better the thermal conditions and nectar supply, the greater the selective
advantaqge to the matle.

Hévinq reached sexual maturity, a male's chancé of sucéesstI mating
involves both a time and a space dimension. Thus the longer his time of activ~
ity each day, and the closer he is to the eclosing tfemales when he is mate
searching, the greater his chance of successtul competition for the females.

If a male is to remain in the windy meadows upon eclosion, his mafnrafion
rate Qould be seriously impaired, both by thermal insuffiéiehcy and by uhsucQ
ceséful necTarin_q.4 Furthermore, it would be difficult fo_paf}ol for females
in the face of the wipd. Thus it is not surprising that The'malés retreat to
sheltered areas where convective heat loss is mihimized and nectaring ftights

are‘unimpaired.5

(Footnotes for this section are on p. 45 - 45.)




However, the freshly ec]osed females must leave the meadows as well,
for similar reasons: thermal requirements for rapid eqa develbpmenf and
nectarinag flight. Thus the mature male§ concentrate in a frinae around the
meadow at areas where the females are likely to pause as fhé# exit. These
are mostly -at the first locations providing sufficient protection for effi-
cient nectaring flights. Here the patrolling males. intercept the viragin fe-
rales teaving the windy meadows . © Marking aroés 1, 2, 3, %, 8a, and 9 arc
examples of such rendezvous sites (see map; fig. 6, p. 29a).

I+ happens *that males are also found inland from the meadow frinqge.
Soma of Tﬁese may be immature sexually, but how does one explain the pres-
ence of individuals, apparently mature, performing the typical mate-seckinn
fiight at these inland sites (e.q. 4 énd 5) while most of the virqin females
must be at the meadow fringe? Perhaps their behavior is mal-adapted, and
their qgenetic traits destined to be selected out of the aene pbol. This
seems unlikely. Perhaps fnsfead, there is a male pdpﬁlafion density level
atove which an unestablished male has a areater probability of mating with
some of the few females that may cﬁance to pass through the meadowA?ringu
zone of male concentration unmated, fhan if he were to remain in the zone
where compefifion'fs keen.7‘ Another factor may be that hiah concentrations
of butterflies may act to induce predation by birds and perhaps other ani-
mals.

Some males move from one,frihqe area fo‘anofher, Some move from in-
land locations back out to the meadow frinée. Many of the males move into
the salt-spray meadow proper upon cessation of the summer winds;v

It is of note that Tﬁe male population at area 2 - 3 dwindled rather
than maintaining a constant level (see tia. 7, p. 30). if the male concen-

tration etficiency threshold hypofhesis is true, this might be explained Ly




simply a decrease in a sufficient supply of males, even with recruitment
from inland, less optimum, sites. Or perhaps the flow of fresh females
from the salf-spray meadows decreases, thus lowering the male concentra-
tion efficiency threshold value. There would still be a selecTivé advan-
tage to oversupply males to seek out any area where the male population

is in qndersupply, that is, below the male concentration efficiency
threshold value which is determined at any given time by the concénfrafion
of receptive females.

Again, if Thé efficiency threshold hypotheésis is accurate, it would
be interesting fo learn fhevmechanism which determines which males are
established at a site and which are the oversupply. They do not seem
to defend TerriTQries in the usual sense. And yet some individuals stay
at a‘siTe over comparatively loné periods of time while others stay only
briefly, then move on (see Tables 2a and 2b).

Eclosing females likewise require a good necfar source and §ufficienf
thermal exposure to reach a gravid state. But during this period of matur-
‘ation, Thére is no advantage for them to remain at the meadow fringe,
assuming they have successfully mated. Thus they wander ovef the foreéf
canopy and down fnTo flowered clearings, perhaps following tThe stream courscs
 inland. They apparently range more than a mile inland. It may be that this
scattering helps minimize predation. But this inland flight can only’prd—
vide adaptive advantage if the females can sUccéssfully relocate the breed-
ing meadows when they are ready Té oviposit. Do they follow the scent of
violets on the wind? What then of the woodland violets? Do they simply
fly west until They éncounfer the ocean and then randomly scarch fof 1he

violet meadows? It seems apparent that the possession of @ homing instinct
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would be of high adaptive §alue. One thing is certain, their flight is
not random. If it were, the density in the meadow .should decrease with
time. This does not happen Iafé in the flight period when the winds have
died. Rather, the bufferflies¥§oncenfrafe in *he”seaside meadows .

Unfor?ﬁnafely, ho femalesrmarked inland were recovered hack at the
hreeding méadow. But then, few were captured inland.due7+0,fhéir wide
dispersal and lack of concenffafion. That they must, indeed,_move back
1o fhe seaside meadow fs evidenced by their appearance there in numbers,
including worn individuals, upon cessation of the winds during late Augugf
and September.

Those fermales ec!osing’lafe enough to escape the ‘incapacitating winds
need not disperse inland. Tﬁe nectar subply,is apparently adequate in the
meadows. AT this time, it is apparently tc a male's reproductive advantaqe
-to be back in the salt-spray meadow on the chance that he may encounter =z
lately eclosed female. Hence, the return of males from fheif inland wander-
inns (e.g. male Im 80-36 from area 4 to area 12). This would explain the
lack of males in areas2 - 3 and 9 on September 4.

The flight period of 5. z. hippolyta at Rock Creek is remarkably lonq.
The first male was taken in 1980 on July 5. On September 4, there Qere still
a few fairly fresh males and somé 54% ot the females were fresh (see p. 33).8
The 1980 season was characterized by nearly continual aqood weather during the
fiiaht period. These eclosed bufferffies should have been in fliaoht daily
and thus subjected to the factors which cause wearing: sun-caused fading of
their color, loss of scales and wing tears due to flightiamonqsf the Qeqe1a~
tion, etc. Recapture evidence suggeststhat an individual's fresh appearancc

is lost at least by the end of a week of daily fliqht.
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Althouoh the maturation rate of larvae and pupae must vary dependina

upon the thermal conditions in the individual 's microlocation, there may be
a ~~retic factor as well, so that some individuals delay heginning to feed
as larvae in fhe early spring, take longer to mature, and/or extend the
pupal phase. In any event, it seems probable that the emerqenée span and
consequent extended fliﬁhf period is an adaptation characteristic of this

subspecies, ensurina that some individuals will be in breeding readiness

“whenever suitable weather occurs during the summer and early fall.

In addition to selection for basking efficiency during the period.
of meadow escape following\eclosion discussed above, similar selection
must occur among males as they patrol the semi-windy "leading edges’” of the
meadow-fringe sﬁelfer zone in their atftempt to infercepfyfemales fresh
from the seaward meadow. Later, as the winds die, this zéne must éxoand
toward or even relocate in the meadow. Those males with the most cfficient
basking characteristics would be able to operafe'lonqef and deeper into the
wind. zone, thus fncreasinq their mating competition effectiveness. Similariy,
females with the best basking efficiency could re-enter the violet-rich
rmeadows so0ner andkbe active lonjer whenever weather conditions cvermit. This
advantage would be especially significant during years when meadow acless

+ire is rostricted by extended <tormy periods such as in 1678

1,

5 has been discussed above, there is evidence that birds prey upon
the adult hippolyta (see alsc fia. 1, Plate X1). Althounh no direqf évidence
is known at presgnf, it seems likely that lizafds and spiders méy alsc prey
uron then by day, and perhapsifree mice by niaht if they roost in the forest,
or meadow. mice and shrews if they roost in the meadow vene+a1ion.9

Another on?ous hazard to adults at the Pock Creek site is the tratfic-

crovded highway scparatina the salt-spray breeding meadow from the sheltered
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areas intand. There can be little doubt that road kills arc a sianificant
factor. Fortunately, the reproductive potential of the survivors has been
su;h that the population has been maintained durinq the nearly fitty years
of the road's presenée.

The number of hippolyta taken by butterfly collectino at ock Creek

ras been minimal - some 25 specimens in nine years prior to this season.







2)

Footnotes

Apparently, Speveria hidéspe (Piate X, fia. 1) holds the ecoleoaical
niche which is based upon these violets (Viola sempervirens and per-
haps V. glabella). On Auqust 12, 1975, S. hydaspe were common along

the Fairview Mountain Road just north of Rock Creck. A few S. zerene

hippolyta were seen at about the same distance inland as the Rock

Créek campgrouhd (area 2, map, fig. 6), but were notably absent further
intand, including a small cleéring supporting. a onpulafibn of YEQEE
adunca some 5.% road miles inland. On Auaust 2, 1280, a similar SUrvoy
was made. No Speyeria of any species were seen. 0On Auoust 21, 1787,
the Big Creek road was sufveyed for §E§X§fiﬂ for several miles inland
(as far as the Bid Creék campground); One female hippolyta Qas Takcn
1.2 road miies injand ffom U.5. Highway 101, Otherwise, no éﬂil?[ﬂi
were seen infand of the meadow at area 5 (see map, ftiq. 65. Here,
three hippolyta males were marked and released on that dafé.

The resson for 1hé recent decfine of §; iggggﬂgz‘populafionsin the
northern Oreqon Coast Range has not been investicnated. Most likely it
is temporary, due to recent weather patterns. in any event, ﬁﬁf?ﬁﬂlﬁrg
habitat is intact over large areas. One wouid not expect flﬂﬂ%lﬂfﬁi to
invade hydaspe breeding areas to any extent during a short Term‘absonce
of hydaspe. Character displacement between the species is proﬁably too
well established.

If the butterflies all waﬁed to eclose‘QnTil’fhe winds die in late Auquet

and September, during some years reproduction would be even less efficient

than durino the earlier windy period, due to extended stormy weathoer oo,

1978).
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3)

1)

6)

His reproductive success would Le areatest if these females were pre-

viously unmated, one spermatophore beinqg adequate to fertilize all of

o female's eqgs.

‘Although at present the infroduced false dandylion and the ndf«Vn yar-

row bloom in the meadows during this windy period, the butterflies are

not able to efficiently nectar at them due to the wind. Interestinaly,

Aster chilensis, a native species perhaps more adapted to the immediote
cuast than varrow, doesn't beain ﬁloominq appreciahiy until mid-Auvaust,
about the averaae time.that the winds siow.

llowever, both the males and the females must be able to attain an ade-
aquate thoracic temverature for sufficient flight to es Lapﬁ +the meadow.
This may well be the first phase of selecfion for baskine efficiency.
Wnﬁe airborne, tarqely passive movement would carry butterflies inland
to tThe southwest.

To what extent mating may occur in sheltered depressions fn the forest
canopy is unknown. The butterflies definately spend some time in the
fores T canopy. Several were observed to fly up into the canopy when
released af*ef marking in areas 2, 5, and 4. QRecapture data indicate
that they mhsf at least traverse the canopy between flowered forest
clearinas. Althouagh no in copulo pairs were observed, records of malé

mate-search flight activity is ovidence of the potential mating areas,
This activity was extensive at nectaring sites and in the salt-spray
meadow when tho weather permitted.

There is no evidence in support of the hypothesis that these inland
emblages of hippolyta breed endemically. !lo Viola adunca were seen

1.

Q
e}

i ther areas 4 or 5 (see map, fia. 6). Such oiher vioiets that

occur in the nearby woods must normally be used by 5. hydaspe - which
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species is apparently better adapted to this habf#af. Even one
meadow about 5.5 miles inland on the Fairview Mountain Road which
contains Viola adunca lacks hippolyfa as discuésed above. |If
hippolyta could use the woédland violet habitat, it should not be
limited to the vicinities of seaside meadows as apparenflyyié the
case. | |

Dr. Paul Hammond reports a few S. z. hippolyta still in flight as
late as October 3 (1980) at the Mt. Hebo site. Unfortunately, time
has not permitted late season checks at the Rock Creek site this
year.

Unfor*una*ely; little is known of this butterflies' roosting ecoloay.

Nne observation made at Boiler Bay several years aqo suggests that they

~may use salal brush in or near the salt-spray meadow, but this may te

incidental rather than obligatory.
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The Hippolyta Sitverspot's Life History and Its Larval Fcology

at the Rock Creek Site

George A. HarQy has published descriptions of the life history of;iggxggjé
Egggﬂg_gigﬁngiil,’a subspecies closely related fo S. z. hippolyta (Hardy, 1958) .
He confined a female Eiﬁﬂﬂﬁtil’ taken at Sasanich on Vancouvér Istand, over a
potted growing violet plant. She oviposited on the stems and leaves and in The
surrounding moss. Upon hatching, the first instar larvae became dorhanf. Al-
though They would bask in the sunshine on warm days, they did not feed. They
were kept outdoors during the winter. By March 29, 1957, they had broken dia-
pause and bequn to feed. Hardy describes Q:gmgggij_as havina five instars.
This number is characteristic of many Mymphalid butterflies, but is in crror
for fhe EREXEEEEQ in which nenus the typical number of instars is six. |f one.
calculates the per cent growth in lenath per instar that Hardy aives, it is
evident that he missed either the 4th or the true 5th. Ilis per cent qrowfh”
increments are as follows: 1st instar 87, Qnd instar 87, 3rd instar 119, hic
41t instar 479, and his 5th instar (actually the 6th) 2€%., 1t iskwell estab-
lished that the greafesf growth occurs in the lasfkinsfar in Lepidoptera. fur-
ther complicating the situation, Hardy apparently did not make his measurementes
coincident with the actua! molts; thus, more growth may be attributed to the
last instar than his measurement indicates.

As can be seen from a comparison of Hardy's descripfion of the last instar
of bremnerii with the Iaéf instar of hippolyta shown in tiq. 1 ot Plate VI,‘fhe
larvae are very similar. The prpolyfa Silverspot larva is smaller at maturity,

however, and perhaps somewhat darker in The black areas.

 (Footnotes for this section are on p. 55.)
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Figure 7a. Speyeria zerene hippolyta ovum. Actual size: .65 mm. X .8 mm.
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Figure 7b. Speyeria zerene hippolyta newly hatched larva. Actual. length: 1.3 mm.

This is the overwintering stage.




As Hardy states, the first instar larva possesses unhranched spinns or

hairs. Therafter, the larvae in the remaining instars bear branched spines.
it is intferestinag Té note fhaf these spine branches are hinged so that they
can fold up aqgainst the shaft when the larva withdraws from an enfanqlemnnf;»
otherwise, the spine-branches lock into the outstretched position. AT,leasT‘
in the larger larvae, these Sharpvspinés provide a dearee of protection from

predators such as mice and perhaps shrews.

The following account of the HippojyfafSilverspoT's life history and larval
ecoloay is based upon observations made in The fiéld, primarily durina the
1980 season, and upon laboratory rearinas done by the author in previous years.

The gravid females oviposit sinaly amongst the véqeféfion near the violet
host plants. Even dried violet leaves provide sufficient stimulus to ‘induce
oviposition. Usually the females flutter low amongst the vegetation, workina
fheirkway upwind.' vhen violets are near, they pause to climb around in the
meadow veqefafion, nrobing with curyed abdomen until a suitabiec oviposition
site is contacted and an eqq deposited. They‘are apparently sufficiently
stimulated to oviposit by some "volatile" compound eminatina from the violets,
even at a distance of several inches.k They seem to favor sites that have
qood sun exposure, usually;avoiding north slopes of the steeper meadow rises.

The eqgs are cream—co!ored when first Iaid,‘buf, if fertile, darken to
pinkish-tan by the second day under laboratory conditions. Likewise,under
laboratory conditions with ambient room femberafure varying from 22 to 25°C,
the eqqs of one female (80-1) required 16 days to hatch. (Hardy's bremnerii

took 12 daYs under unstated conditions.)
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The newly hatched larvae May wander short distances. Upon selecfinq a

suitable site, they spin a thin silk mat upon which they hormally will rest
Uil the followshg spring. Considering the volume o surfaco raffo of these
shall Iarvae,_fheir resistance to dessication is truly amazing. Under labor-
atory conditions, they are able to survive for a month or more without mois-
ture, but of coursé this amount of stress may weaken them so that their sur-
vival rate by Spring may be diminished. Thus, in years with delayed fall
rains, the earliesf”hafchedKIarvae may be at a disadvantaae. YWhen moisture
is available, |abora+ory larvae can be seen to touch their mouths fo the wef
surface and imbibe. They apparently continue to drink water as needéd during
the rest of fheir diapause‘period. |

The diapausing larvae can survive the rain-drenchina of winter storms
and.The sub-freezing temperatures of clear winter nights. In the laboratory,
the diapausing larvae are best kept at near-freezing, but can revive even
’affor being embedded in ice.

A1 the Rock Creek meadow there were distinct feeding sians on scme
violers by April 15, 1930. Most likely the larvae beain to feed by late March
in most years. Temperature in the microhabitat is most likeily an impor tant
fécfor in ending diapause. The role of photopericd, if any, has not been
demonstrated. Laboratory-kept larvae usually commence feédinq within a few
hours of removal from a refrigerator in which they have been kept cold and
in nearly confinual darkness for up to a year.

Typically, these newly-warmed larvae crawl around the container to
vhich they have been transferred before settling in a resting place. from
this location, at intervals they sdbsequénfly visit nearby violet leaves 1o

fead.
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Larva # 1580 Time instar Location Sky - Air Cesting

date ‘ found condition temp ¥ site temp.
@ L80-1 Jun 14 1:30 PM early e XX overcast  16.0°C = 19.0°C
6th
Jun 14 1:40 P ——- tn ditch- overcast 16.0°¢ 16.0°C
Hlearty . poor sun
test sites . exposure
facking / ) . )
farva for Jun 14 1:40 - Grass cov- overcast 16.0°C 17.0°0
comparison er appears
' similar to
L8N-1 site
& L80-2 Jun 14 3:15 PM  5th .8 cm from thinly - 20.0°C 25,070
‘ nearest overcast
violet *¥
38 L30-3 Jun 14 ——— 6th <1 cm from - -—- ~-=
violet (but ‘ '
by fecal
pite)  **
@180-4  Jun 14 5:45 PM 4th 12 cm from overcast  16.7°C  t1o.0°c !
violet un-
der 10 ¢cm
of grass
cover **¥
- $130-5 Jul 5 s mid- - XX 7 — - -—=
6th
* Thermometer bulb dry and protected from breeze.
**¥  Shelter site under red fescue mat or clump.
9 % ¥

Grass species unknown, but not red fescue.

Table 3. . Conditions of the larval microhabitat of 5. z. hippolyta.
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Mothing is known of the parasites and predators that may attack these

small larvae in nature. Very likely, predacéoug qround beetles (Carabidae)
and small spiders are included among their enemies. In any event, it seems
likely that a large share of the normal environmental resistance is realized
during this périod. Food supply does not appear to be the normal populafion‘
iimiting factor.

Survivinq larvae pass throuagh five molts as they qrow to maturity. Ao
*hey increase their size, they may become suitable as prey or hosts to new
predators qnd parasites. These may include shrews, birds, and perhaps mice
amona the former and perhaps some species of Tachinid fly similtar To fhe’onc
which parasitizes the nettle-feeding larvae of the red admiral butterfly in
nearby wet foresf clearinas (see fia. 2, Plate XV). However, of the six or .
more half-arown fo nearly mature larvae of hippolyta so far field collected,
none have been parasiﬂzed.1

As is characteristic of most Speyeria, the older tarvae of hippolyta
retreat to shelfer‘sifes sometimes seVeraI cehfimefers from the violets upon
which they feed (see Table 3). The shelter sites in which EiEEElXEE larQae

" survive apparently provide thermal advantage as well as cover from predators

(see Plate V and note the Temperafuré discrepancies between the air at the
vegetation layer surfage and the larval shelter sites given in Table 3). Vio-
jets in areas with scanfkgraas cover tend to be very small (see p. 15 and
fig. 8,7p. 53) and characteristically lack farval feedinq siqns.‘ Medium grass
cover such as is provided by the native arass, red fescue, apparently provides/
the optimum shelter-cover for the larvae (see figs. 8 ana 9).

However, they also.utillize areas with somewhat heavier grass cover,
such as pfovided by ben} arass (see Appendix Il B8, and the larval habitat map

which is under separate cover). The reason that hippolyta larvae do not occur
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on vielets in the woods may well relate to the need for sun exposure ot the
tarval shelter sites. The larvae will feed on these violets in the heated
laboratory. They especially do well on Viola glanLE;.Z

There is some debate as to the timing of larval feeding amona the

2
. -

Speyeria. Some species may be mainly nocturnal (Dornfeld, 19380, p. 75}.
#ithough none of the hippolyta larvae found during daytime in the present
study were feeding, laboratory reared hippolyta and other Speveria feed
ﬁoTh niht and day. Their feeding is typically very rapid so that they

are exposed from cover only briefly.

In the constantly heated faboratory, hippolyta larvae must qroh
considerably more rapid|y +han in nature. Their growth rate must be espe-
cialiy delayed by the cooler spring weather. In the laboratory, they re=
quire about one month to mature and pupate and spend abéuf two weeks in the
pupal stage.

Because This/sfudy was beguh in Juné, by which time the larvae had
long been active in nature, it has not been possible to accurately deter-
mine the individual larval time span. As noted above, larvai feedina sinns
were evident on violets observed on a brief visit to the Rock Creek meadow
on Aprit 15, 1980, indicaffnq that at least some were well into their feed-
ing acfivify. On July %, 1980, one mid-6th instar larva was found and.sev—
eﬁai violets had fresh feeding siqns, indicating that at least some larvae
were still active. However, on the same date the first adult male was taken.
Thus, the minimum natural Iarval‘féédinq spaﬁ would last from mid-April to
mid-June - some two months. 1t may be fha+ a\few larvae continue feeding

- well into Auqust, producing the fresh adults present in early September.
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The lengfh of The'pupal staqge in nature likewise has not Leen doter-
mined; indeed, no wild hippolyta pupae have yet been located.  The larvae
apparently disperse widely from their feeding sites before pupatinag and se-
lact well-hidden shelter sites in which to construct their pupal chamber (see
Plate Y11, Uhdoubfedly the duration of the pupal stace is influenced by
terporature and its control may vary aenetically. In the laboratory, hippolyta
spends about fwo weeks in the pupal staqe.

The newly eclosed adult quickly crawls from the pupal chamber and as-
cends some support at least hinh enough to providé space for its limp, expand-
ina winns. After the wings and other body parts have hardened (a chemical
process, not merely dryina), the butterfly apparently basks lonq enough 1o
elevate its body temperature sufficient for the flight that will enable iT \

-to escape the meadow.

The ecology of the adult stage is treated in the previous section.




Fiqure 8-

¥aroaraphs of Viola adunca from the Rock Creek meadow.

‘-

Subfiqure 1. Violefs trom an area lacking grass cover (Ci;ss 3a).*

Subfigure 2. Violet plant found growing in an area with relatively tall
grass cover (Class 2b).¥ Note larval feeding signs.

Subfiqure 3. Violet found in medium grass cover (Class la).* HNete larval

feeding siagns.

* See Appendix Il R and habitat map (under separate cover).
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Fig. 3



F?qure 9

Xerograph of red fescue, Festuca rubra, from the Rock Creek meadow.

The wirv leaf-blades of this native grass form an ideal shelter layer for

the larvae of the prpotyfa Silverspot.







Reasons for the Decline ot Speyeria zerene hippelyta

At the turn of the century, fhe Hippolyta Silverspot apparentiy
occcupied a8 range becfnning at Ieasfvas far north ag the old sand dunes
near Westport, Washinaton, and exfendingksoufh to the vicinity of Biq
Creex in Lane County, Oreqon.] I'ts areatest numbers were apparently in
the old‘CIaTSQp dunes between the present towns of Warrenton and Seaside
in Clatsop County, Oregon. According to Mr. Stanley Jewett, Sr., at one
time they apparenfly ranqged inland here at least as far as Astoria. These
may have been wanderers coming from the violet beds nearér the coast or
perhaps they represented population clines qrading into the inland sub-
species, S. 5,‘g£§mgg[ii, This may still occur in southwestern Washiﬁqfcn 4
between the vicinity of The coésf and the rocky prairies near Tenino be-
low the southern end of Puget Sound. Further south alonq the Oreqon‘coasf
they established inland on at least two Coas+~Rahge mountains: Saddle’
Mountain in Clatsop County and Mt. Hebo in Tillambok Counfy.’

Téday.Thé only known strongholds this butterfiy has are at the Rock
Creek - Biag Creek meadows in Lane County, Oregon, and on Mt. Hebo. What
is the cause of this decline? |

It is rafher clgar that fhe‘basic reasoh is the interference of mod-
ern man. Seaside meadows make ideal bQildinq sites for summer homes and“'
tourist-catering businésées.z The use of nublic parklaﬁd for access to
the scenic beaches has too often disregarded the values of the natural
coastal biofié communities. Seaside meadow was converted into manicured

2 ‘
lawns and asphalt parking lots”’ and in some areas the natural vegetation

was damaged by excessive use of off-road vehicles or overgrazing.4 And







if man didn't destroy the hippolyta habitat, he introduced exotic grasses
which crowded out the natural meadow vegeTafion5 or prevented fires which
allowed wind-swept meadow habitat to progress in succession to brushfield
and stunted woodland.6
| That fﬁe primary buTTerfly’populaTion loss has not been due simply to
~kitiing of the adults is amply illusfrafed éf the Rock Creek meadow. Here,
in spite of U.S. Highway 101 bisecting the hébifaT and undoubtedly account-
inq for many ﬁlBRQlifQ roadkills each season, the population remains strona
where the habitat is intact and exfensive.7 Fortunately, ThekHippOIyTa Til-
| verépof has a high reproductive potential, but it must have suitable habitat
in which to realize this potential.

Alfhough hatitat reduction is cerfain!y the primary cause of the Hippol-
yta Silverspot's demise, the death knell to colbnies of reduced size and re-
stricted cenetic variability may have come in recent years by weather stress
{e.q. the 1978 summer rainstorms) and could conceivably occur through over-

collecting or by road kills.

Considering the magnitude of adversity, classification of the Hippolyta '

¢ilverspot as a threatened species comes at a most appropriate time.



Footnotes

Five,larvae were found in 1980, Thé rest iﬁ 1977.

As pointed out earlier, woodland violets sun-exposed in forest clear-
ings in the Oregon Coast Range are apparently dominated by Speyeria
hydaspe.

viarmer daytime temperatures should produce a higher body Tempera?ure’
and thus allow more efficient feeding activity. However, larvao‘

would likelvy be more subject to avian predators.



2)

4)

6)

7)

Footnotes

But see also p. 4.

L.ona Beach Paninsula, ¥Yashinaton; Clatsop old sand dune and deflation
plain area in parft; Seaside, Boiler Bay vicinity, 'lewport, Yachats, and
Tenmile Creek, Oreaon.

Hoiter Pay STafe Fark, and Capé Meares lighthouse, ‘lreaon.

The YWestport, Washinaton old sand dune populdfion may have been lost due
to vehicle and pedestrian impact. (This area neceds moré field invesiiga-~
tion, howeVer.) The Clatsop plain area in part.

Ofchard grass at Tenmile Creek;

Ponsler Sfafe Park area south of Big Creek, Oreqon is a aocod example. h)y
a lesser degree, this has happened at the Boiler Bay site and is present-
ly occurrina in parts of the Rock Creek meadow itself. The Squaw Creek
hippolyta recbrd (see p. 7) may have been a stray from the nearby Tenmile
Creek or Rock Creek colonies, or this area too m;y havolsuccéeded from
meadows. Erosion by the sea is another natural loss of hébfTaT, e.a. Cape
Meares and Rock Creek meadow.

Increased Traff?c on this highway could, however, heka problem in the

future.
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Further Research Needs

Although the present study has clarified many tacets of the bioloay

of Speyeria zerene bippoiyfa and this butterfly's threatened status, there
remain many aspects yef’uninvesTiqafed.

Hore information is needed on the ecoloqy of the immature stages, es-
pecialiy the instars present during the period from eariy spring to mid-
June. What predaters and parasites, if any, constitute a significant com-
ponent of the enVironmenfal resistance to hippolyta durfng this period?
Will this explain why the hippolyta larvae usually don't exterminate their
own host plant through overpopulation? 1{f not, then what is the population

‘limifing factor? |

An autecological study of Viola adunca would be quite siqgnificant.

What role do the mound ants, or others, play in its seed distribution? 1f
they are important, what is their autecoloay? What is the distance tc which
individual seeds can spread under natural conditions? Uhat ié their lopaev-
ity? What cond§1ions are optimal for germination and seedling survival?
ow does V. adunca respond to fire or other brush control Téchniques? To
what extent do introduced weeds, such as false dandylion, crowd out the
violets? ‘hat determines the density of violet stands? lnder what condi-
tions miqght hippolyta larvae over-impact their violet host?  Which nrass
species, besides red fescue, are most compatible with the violets? What is
the competitive relationship between native arasses such as red fescue and
introduced grasses here in the salt-spray meadow?

Any management scheme should ultimately utilize natural phenomena in
enhancing and mainfaihing‘nlggglxlg habitat. In the lona run, it must be less

expensive, and most likely more successful.
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“A clarification ot the impact of the traffic on U.S. Hithay 101 upon
the adult population of the Hippolyta Silverspot would he of inferés1. is
the impact sufficiently significant biologically to warrant a reduced speed
Pimit in The‘meadow area? | |

A study on hippolyta's nectaring ecology would be of sianificance. 'hat
arc the comparative nutritional Qalues of the flowers presently ufifized? To
what degrée do the fnfroduced tansy rag@orf and false dandylion,compefe (for

the tutterfly pollinators) with native flower species such as Aster chilensis?

“hat other pollinators compete with hippolyta for the nectar ~upply?  To what
dearee has the introduction of‘Tansy raqworfyenhanced the nectar supply to
hippolyta adults? Should it be exterminated? !f not artiticially restrained,
- A :

witl tansy ragworf eventually dominate the salf-spray meadow to the eXclusfon
of imporfanfkmeadow species? Or will natural phenomeﬁa such as the action of
the salf-sbray winds and of fhe Iﬁdian Thisfle stem borer‘ keep it sufficient-
ly in check? What is the relationship of disturbances in the meado& such as
by elk, and perhaps even brush-burning, to the spread of tansy ragwort? Has
the introduction of tansy ragwort and other weéd'species significantly altered
the pofeﬁfial écological succession in\These meadows so that fire will no loan
er serve its old role of native meadow restoration?

What is the roosting ecology of hippolyta adults wheﬁ‘in the forest and
when in the salt~spray meadow? Are éerTain forest trees best suited for pro- .
tection during summer rain éforms? What role does salal and other meadow
vegetation piay as an adult roosting shelfer‘in the méadows? Whaf intensity
of night lithinq’consfifufes a hazard to butterflies disturbed from their

roosting on warm nights?
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Additional date on the ecologies of the late instar larvae, the pupae,

and the imagoes or adults would, of course, be useful in the further refin-

ing of theory developed in the present study.

Innumerable research opportunities are open on the Rock Creek meadow's

ecology and the biology of its many componénfs. The limited range of the

Diggglxtg colony at Rock Creek make it ideally suited fo research on general

aspects of Speyeria biology. For instance, although much work has been done

on directional flight and homing instinct in bees, little is known of this

phenomenoh in butterflies. The present study suqggests that the Hippolyta

Silverspot has this ability.

Lastly, there is a

line and perhaps. inland

‘populations
ow (see p.
It can
rovealed as
simple when

uct is much

vet unknown,

56).
be expected

proaress is

need to further explore certain stretches of coast-
grass halds, especially in Washinqton, for hippolyta

Unfortunately, the prdbabi!ify of findina any is

that a new layer of research opportunities will bte

made on those suggested above. Mature is seldom

all things are considered. Unfortunately, to destroy its prod-

easier than

to construct it.

- Footnotes

1) The author first discovered this apparentiy native lepidopteron

attacking both the native Indian thistle, Cirsium edule, and the

recently introduced tansy raqwort at Cascade Head in about 1973,

Its activity was called to the attention of individuals in the

tansy ragwort control program. In the 1980 study, its presence

was confirmed at the Rock Creek meadow.

-61-



Some Manaqgement and Habitat Fnhancement Suqqesfionﬂ

Secause of the compléxifies of the ecology of The’habifaf used by the
Hippolyta Silverspot in its several sféqes, it seems nécesSary to beqin
management on an experimental basis. Smallzplo+ erns and/or other removal
might be tried in brushfields near established salt-spray meadow sifes,
Nafbral succession could bermonifored in some; in others, manipulafed plant-
inas of species of known importance to hippolyta could be made and the sub-
sequent utilization by hippolyta monitored. The‘sifes chosen: for these
experiments should encompass a range of sun and wind exposures and soil
moisfure levels and fypes. However, they could éﬁphasize focations having
potential conditions similar to those sugaested to be optimal in the présenf
study.

In areas where the type of grass cover is unsuitable for OOOUVXLELE
Aadunca qgrowth and consequent hippolyta usage (class b areas - see Appendix
iRy, differenfkfyoes of disturbances such as veactation cutting (or elk
arazing intensification) and earth mounding cled be tried (at first on a
limi+ed basis) as possible habitat enhancement procédures. This could he
done at the Rock Creek site, especially in 3b areas fnland from the highway
(see hahitat map under separate cover). 1t might also he done in the qrassy
‘basin between Rocky Knoll and the Fairview Mountain Poad intersection. A
successful exhansion of the Rock Creek colony here might offset evénfual
loss bf habitat on private land near Big Creek.

it is evident that the success of all of these manaqemenf’measures is
tentative. Thus, it seems wise that all natural components of Tﬁe#meadow

ecosystem at Rock Creek be retained - at least to a dearee that will ensure

(FooTnoTeé for this section are on p. 713
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their perpetuation. In any event, hippolyta's dependence upon some factors

may not yet be recognized. Nothing is fo say that the Hippolyta Silverspot
is tho only nanVe species of organism biotogically important at Rock Creck!

Some types of activity would likely Eave a negative impact potential
on impor?anf'meadow commun ity species,‘énd thus should be avoided. Obvious-
ly indiscriminate herbiciding of the salt-spray meadows should be prevented.
That is not to suqaest that controlled, spot spraying of limited brugh stands
would be unacceptable as a management tool - assuming that short-lived herhi;
cides are used and no toxic by—producfé accumulate in the meadow ecbsysfom.
One notes that the salt-spray acts as a natural herbicide on exposed new
growth.

fortunately, mosauitoes seem fé,be no problem at the fock Creek camp-
grourd. |n any event, insecticides should never be used in the meadows and
should not be used in brushy or forested aréas within the declared critical
habitat zone durfng the fiith period of the adults: July o mid-October.

No fixed lighting of excessive magnitude should be used in the vicin-
ity of the roosting butterflies until it is determined if such liahting
constitutes a hazard. Expefimenfal iqghting would be an exception, of course.
The meadow area may be parficuiarly sensitive to excessive lighting such as
street Iihhfs along U.S. Highwéy 101. Such lighting may cause photoperiod
disturbances to important meadow plants and perhaps fo the diapausing or
active hippolyta larvae in addition to the possible hazard fo adults disTQrbed
from their roosting. \

No non-native plants whose impact is untested should be introduced with-
in the critical habitat zone. The introduction of orchard arass, Dactylis

alomerata, should speéifically be prevented.
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Excessive foot Traffic fn the ﬁeadow undbubTediy has a negafive’impacf
as evidenced by the worn foofpafhs and ofher‘class 4d and 4dr areas at Thé
norin end of the Rock Creek meadow (see habitat map under separate cover).
It would be unfortunate to have to close the meadows to pedestrian access.

’ Perhaps passéqe to the beach could be directed so that iTs impacfywould be
minimized. Thié could be accomptished in parbey/proper location of park-
ing and highway pull-off afeas. None should be developed along the stretch
of hiaghway passing through the meadow proper.\ Such oarkinn’would be hazard-
ous and would encourane unnecessary pedestrian traffic in the meadows.

Consideration should be given to the feasibility »f clo§in¢ the nresent
Riahway pull-offc ncar Transect #1 (see habitat wah under =enarate cover).
Nhservations made during the field work this season indicate rather heavy
usaae of these twe pull-offs. FMosT of those observed appearad t¢ be primar-
itv interested in heach access or viewing. Beach access could better be
dohe from Thé Rock Creek camparound road where pull-offs minght be developed.
A much sater and less disrupffve beach viewing opportunity is already pro-
vided at Ncean Beach park near the Fairview Moﬁnfain Pead ?n+érsecflon.

Off-road vehicles should not be pérmiffed In the Pock Creek meadow.
Thefpfesenf barricades have been reasonably successful in preventing their
access which had beén a8 serious problem at the north end of the meadow. One
vehicle did get in the meadow in area ¢ (seé’p. 2%) during the 1980 season;
tracks were left in‘The meadow .

Camping in the meadow proper should be discouraged, if not prohibited.
Area 6 had apparently beeﬁ used by some unauthorized campers for yéaru,faCF

cording to one passer-hby interviewed. Since the barricadina of the meadow
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access points here, most of this traffic seems to have relocated on private

property just south of Rig Creek. Some bikers and hikers still use the flock
Créek meadow at various points. This camping activity becomes a problem as
its concentration and frequency increases, especially if fire ring§ are used;
On each visit during the 1980 field work, the author removed unused firewéod,
seating logs, and fire ring rocks that had appeared in the meadow since his
pfevious visit. This camping activity occurs primarily in area €, near the
hiaghway pul l-offs and where bank-cuts allow beach access. Perhéps if these
bank-cuts were shored up and filled with soil, and the puli-offs blocked off,
it would not be necessary to post the area. Such site identification may
have a negative effect.

Conceivably fﬁe Rock Creek meadow may evenfually serve as a roposifory
for native coaéfal meadow plants and perhaps animals as their last stands
disappear elsewhere! In most cases, their introduction may be quite compat-

itle with the hippolyta habitat.'

Sorme, such as crowberry (Impetrum nigrum),
may be of questionable compatibility. This species forms dense, brushy mats
in some areas such as near Port Orford. Counsel 6n +he usefulness for native
plant enrichment at the Rock Creek site should be invited of aqualified bot-
anists before such actions are undertaken.

tieadow alterations should avoid diminishina its ecological diversity.

Disruption to the habitat of the glossy blue butterfly, Plebejus saepiolus,

should be minimized (see Plate X, fig. 2).

Construction of fences or any other ohstacles to the action of the sait-
spray winds could be expected to encourage fhe qrowth of brush and irees aft
the expense of the meado@ habitat, and therefore should be minimized.

Yhat is the point at which the Hippolyta Siiverspot can be considered

sate and therefore be removed from the threatened species list? It may be
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as difficult to set such a level as it is to predict the magnitude of future
neaative disturbances upon the Qigﬂglxjg_populafions.‘ However, certain qodfs
seem cvident.,

First, as has been discussed above, the strenath and permanence’of the
Rock breek meadow popula%ions should be insured. This should‘likewise be
done for the M¥. Hebo population.

Secendly, as suggested on p. 61, exploration for yet undiscovered colo-
nies should be continued. ln the past, this ﬁas been accomplished through
the coépérafion of non—commércial butterfly collectors. Foremost of the in-
centives for their activities for the most part has been the scientific con-
tribution such specimen accumulation provides. Indeed, ar awareness of the
Hippolyta Silverspot's threatened status, aé well as sianificant porfions’of
the present study, would not have been possible without the fruits of their
efforts. And yet the total number of specimens of ‘this butterfly that
they have femoved from nature during the 100 years it has been known is prob-
ably less than 202 (see fig. 1, p. 80) - well below the reproductive potential
of a single female (see p. 33).

The cooperation of non-commercial collectors is still nzeded, both to
continue the expiérafion for new hippolyta cofonies and to monitor the yearly
condition of known ones. Therefore, if is stronaly recommended that requests
for ncn-commercial collecting permits from quélified lepidopterists be honored
with the understanding that restraints on numbers taken will be self-imposed
during years of low population or whera the colenies are critically small. Co-
ordination of their effort could be achieved by the issue of reaional permits,
Compilation of data from their annual reports could well serve és 7 hasis for

monitorina the condition of hippolyta throuahout its ranoe and thus help in




determining the point at which its threatened status has ended.

A third goal in a rehabilitation program would be to re-introduce
hippnlyta into areas of re-established habitat. Dué to the limits in
application of the threatened species law, this would most easily be done
’ oh federal lands. Cooperation by state agencies would make state lands
‘available. Private lands could be used if they were dedicated to such a
purpose or to the extent that developers would inlize hippolyta habitat
components in landscaping open areas. .

Necause of the complexities of ré—cons?ifufing balanced ecosystems
once they have been destroyed, priority in se!écfion of re—infroducfion
sites should be given to those sites with habitat remnants which could
serve as nuclei for expansion in the rehabilitation process. Sites with
at least éome habitat components, shch as the presence of Viola adunca,
‘wou!d constitute a second priority.

Unfortunately, except for the National Forest land jdsf north of
Rock Creek diécussed above as a potential site for habitat expansion, there
is nowhere within the Hippolyta Silverspot's geographic rangé in Oreqon ad-
ditional federal beachside\land with hippolyta habitat remnants. However,
two low priority sites are poésibilifies for habitat establishment. One is
the grassland on the bluff north of Hart Cove on Cascade Head and the other
is the sand dune area near Sand Lake in Tillamook Counfy.

The former lacks any Viola adunca at present, but does have good nec-
tar sources and forest-fringe covef‘for the adults. Access to this area is
by trail oniy.

The Sand Lake area would probably require a massive applicaf}on of top-

soil to stabilize the sand sufficientliy to allow establishment of Viola adunca
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and cother hippolyta habitet plants. The rehabilitated aréa would likely
require protection ffom the invasion of any remaining sand dunes and from
unrectricted public access. All in all, such actions would seem iﬁpracfical.'

It may not he poszible to increise the Hippolyta Silverspot's numbers
sufficientty to warrant removal from the threatened list without either the
cooperation of state land managing anencieé and privafe”!and ownofs or the
acquisiticn of additional land by federal agencies. 'With the cooperation
of the Sfafe of Dreqon, the small amount of habitat remainina on state land
at Tenﬁile Creek miaht be improved sufficienffy to preserve the remnants of
this hippolyta colony. Unfortunately, the construction of buildings on pri-
vate land Torfhe north not only acts to destroy the habitat on the buildirn
sites (see Plate ¥!i, fiq. 2), but also may serve as a windhreak to much §f
the state property, thus changing its nature as a salt-spray meadow.

The following are additional actions upon state lands that could be
expected to increase +he hippolyta population in strength.

nThg Ponsier State Park brushfields could be burned off, re-ésfablish—‘
ing meadow as it occurred early in the century. |

The lawn at Boiler Bay State Park could be cultivated and returned 1o
salt-spray meadow habitat. 2 State park land east of the highway at this sitfe
could he protected from overarazing by horses. | |

| If some of the brush were removed and part of the lawn area restored to

native meadow at Cape 'leares, perhaps a small colony'bf_ﬁlgggﬂij§~could/be
re-established here.

Grassland within the state park at tleahkahnie “ountain in Tillamook

County already harbors Viola adunca. Only Speyeria hydaspe has been seen here

to date, but perhaps habitat adjustments could be made which would favor the

establishment of the Hippolyta Silverspot.



Hippolyta habitat could be established on other parklands, county

and perhaps city, as well as highway riaht-of-way lands if traffic is not
a hazard to the adults. The public's sympathy would need fto be gained to
achieve such.a qgoal. This would require preparation and distritution of
~educational materials.

fnomy jﬁdgmcnf,kfhe following private lands have petential for sup-
port of hippolyta populations. The grassland near Pray Point, just north
of Tenmile Creek, is now without violets, but berhaps with their establish-
ment, could be managed to support hippolyta.

Hature Conservancy land on Cascade tlead and grassland on the headland

south of the mouth of the Salmon River already support populations of Viola

adunca. To date, only Speyeria hydaspe has been seen here, but perhaps,
with habitat modification, hippolyta would establish. |

The Clatsop plains area should be carefully explored for breeding habi-
tat. |If any high quality areas remain, perhaps land could be acquired3 and
the habitat area expanded sufficiently to subporf a re-established or, hope-
fully, remnant population. A similar action is recommended for the Long
Reach Peninsula in Washinaton. Here the established habitat is essentially
atl presenfly/under private ownership. if some of this land cannot be acquired,
a last resort effort would be to enhance the small area of habitat at the pub-
lic ocean beach access near Cullaby Lake and to attempt to arfificia!ly estab-
lish hippolyta habitat in Leadbetter Point State Park. At present, this area
contains sand dunes of insufficient age to support the violet's meadow succes-
sional stage. Pefhaps with the addition of topsoil, or in some other way, vi-
olet meadow could be coné*rucfed. Whatever is done here should be done quickly

or the remaining hippolyta gene pool will be lost.
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State parks and other public lands further north in Washington should
also be investigated for their potential as sites for hippolyta establishrment.

The above suqgested sites are all ones subjected to the environmental

condifiohs TQ which the Hippolyta Silverspot is adapted. Fstablishment at

intland sites miaght serve to temporarily save certain gene pool remnanfé, Lut
in the long run would likély'resulf in the loss of hippolyta by re-adaptation
ToAThe different conditions - probably producing a form similar to bremnerii.

Establishing laboratory cultures 6f’higﬂgiyig_tould also serve only a
temporary function. It is very difficult Té mafnfain qénefié diversity within
the usual {imits of Iaborafory culturing. Because the hutterfly's parasites
are not yet discovered, it is not known if They’could also be cultured for
eventua!l introduction to new areas along with the bufferfly host. Indeed, it
is not known if they are necessary at all as a population control factor in

nature.

One recoanizes two routes to the removal of Speyeria zerene hippolyta

from the threatened species list. One is its rehabilitation, the other - its
extinction. One may bé\difficulf to achieve, the other requires no effort in
the modern momentum of nature exploitation. Perhaps we could afford to lose
another bu*Térfly, but where, then will the line be drawn? How'ifonical, if
some day our own species were threatened due to our unwillingness to revere

the natural system that has given us existence. -
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2)

3)

Footnotes

E.g. staff gentian, Gentiana sceptrum, has not been recorded here

but is in the Boiler Bay meadow and was at Tenmile Creek. lf prob-
ably could do well in some of the wet areas (class 4a) at the Rock
Creek meadow if transplanted.

The design and management of Cape Blanco State Park by the Ore-
gon State Park and Recreation Division illustrates +hat the main-
tenance of natural habitat can be compatible with bublic use. Here

Speyeria zerene behrensii (Plate X|, fig. 1) breeds in péfches of

native meadow left between the campsite driveways. The wild flowers
are beautiful in season, and lawn mowing and watering is unnecessary.
The Nature Conservancy has expressed an interest in cooperating -in

the perpetuating of the Hippolyta Silverspot.
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Plate 11

Ventral surface of a hind wing of the Hippolyta Silverspot
showina the spots, bright silvef in life, from which the butterfiy takes
its name. As in all lepidoptera, the wing pattern is produced by the
aggregate effect of millions of separate colored scales, each‘produced

by a single cell as the wing developes during the pupal stage.







Plate 11l

Oblique aerial view of the Rock Creek meadow, Speyeria zerene

hippolyta critical habitat. (After Forest Service photo L30159. 5-60

taken July 14, 1973.)
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Piate IV

Figure 1

Salt-spray wind-pruned vegetation on hill intand from Rocky

Knol!. Looking southwest. Speyeria zerene hippolyta breeds on violets

amongst the grass shown in upper right-hand area. Taken Augus? 3, 1980,

Figure 2

View of S. z. hippolyta habitat near west end of Transect #1 (see
Appendix |IA) taken on June 14, 1980. Lafva L80-7 (a male) was taken
in its fitth instar (of six) near the base of the stake on this date.

The dominant arass here is the native red fescue (Festuca rubraj.

Fiowers include Indian thistle (Circium edule), seaside daisy (Eriaeron

glaucus), and the introduced false dandylion (Hypochaeris radicata).

The area near the stake is classed as habitat type la to 2a, the
salal stand near the fence as 4b. (See Appendix 11B). fiqure 1 Plate XV
is a view of the exposed soil profile below the locse terminal fence post.

in 1971, this fence post was erect and still encased in soil at its base.






Plate V

iicrohabitat of the Hippolyta Silverspot larva. Larva L80-2
was found on June 14, 1980 at 3:15 P.!1. Daylight Savings Time,conCéaled
beneath the vegetation where the thermometer is here inserted. The

rather oval leaves to the left center are those of Viola adunca, the-

i violet upon which the larva of this species teeds in nature. The wiry-

leaved arass at the base of which the larva was hiding is red fescue,

Festuca rubra, a native species. The temperature at the pcint where the
larva rested was 23°C. The air temperature at the surface of The vegeta-
Tibn fayér w3s 206C. The éky was somewhat thinly clouded.

8130 dominant ir the pizcture are the tri-lcbed, serrated leaves

51 *tne coast strawhberry, Fragaria chilognsis.







Piate VI

Figure 1

Speyéria zerene hippolyta larva L80-5 (a female) in its last (6th)

instar, posed with leaves of Viola adunca its foodplant and Festuca rubra

(red fescue), a native grass amongst whose dead leaves it takes refuqe'
when not feeding. Note the color match of the light stripes and spines

with that of the dead grass blades.

Figure 2

Butterfly marking site number ! (seé map, fig. 6 and data, fig. ).
Goldenrod (Solidago sp.) is S. zZ. hippolyta's nectar source here. Early
in fhé flight period, males patrol +his sheltered area searching for un-
mated females moving up from the wind-swept, violet-rich meadow showing
in the distance to the left. Stunted frees are Sitka spruce and‘red al-
der. Western bracken fern is common here. The foreground area is classed

3b (see Appendix 11B).
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Piate VI

Pupa of Speyeria zerene hippolyta. When fully fed, the mature

larva spins silk with which it constructs a shelter amongst the meadow veg-
etation and in which it then pupates. This one, partially torn open for
the photograph, was made of violet and red fescue leaves provided in the
laboratory. Indoors, the pupal stage of the field-taken larvae lasted 14

to 18 days. The next stage is the imago or adult. (See the Frontispiece,

Plate 1.)






Plate Vil

Figure 1

Speyeria zerene hippolyta, dorsal view. The left specimen is a male,
~the right a female. These specimens were laboratory reared -~ the offspring
of a female taken at the Rock Creek meadow on September 8, 1971. The spec-

imens are shown enlarqged.

Figure 2

Ventral view of the same specimens shown in fig.1l.






Speyeria zerene males compared. On the left is S. z. hippolyta

{the same specimen as shown in Plate VIIi). The right specimen is &.

L .

z. bremnerii taken on Auqust 10, 1968 on Marys Peak, Benton County,
Oregon. Hote The‘difference in size of the specimens and of the density
of méianic scaling in the basal third ofvfhe winaos. Such seemingly
minor differences have been proved to be of major adaptive siqniticance

to a butterfly's eéology (see pp. 23 - 25).
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Plate X

Figure 1

Undersurfaces of Speyeria zerene hippolyta (left) and 5. hydaspe

compared. HMNote that the bright silver spots ot hippolyta are replaced by
pale cream-colored spots in hydaspe and that hydaspe is larger. S. hydaspe
is a common species widespread in the Oreqon Coast Range. Some years it
may be found in fofesf clearings and roadsides just inland from the Pock

Creek salt-spray meadows, the home of hippolyta.

Figure 2

Other butterflies recorded from the vicinity of the Rock Creek meadow.

They are, beginning at the left, top row: Vanessa annabella, the western lady,

V. cardui, the painted lady or thistle butterfly, and V. virginiensfs, the Vir-

ginia lady. None of these three overwinter in Oregon but immigrate during the

late spring or early summer of most years.

Second row: Vanessa atalanta, the red admiral, and Limenitis lorquini,
Lorquin's admiral. V. atalanta is also a migrating species. L. lorquini over-
winters as a diapausing larva. Both species are common in Oregon.

The glossy biue, Plebejus saepiolus, shown at the bottom, is established

in the Rock Creek meadow where its larvae apparently feed upon spring-bank clover.
It is recorded from only one other locality on the Oregon coast. However, the

inland forms are well represented at numerous localities mostly in the Cascade

mountains or eastward.
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Plate X!

Fiaure 1

fvidence of avian predation. The specimen on the riaht is a male
:ﬁKDU?ZEl_?QfEHB%*lUHZLUCW? taken in flight at the Rock Creek site, area 3a,
at 1:40 P.M., August 22, 1980. Two other males with freshly damaqed winas
were also taken (and‘released) within a 1% minute pericd. This sunqgests
that one bird or more (species unknown), had acauired a scarch imaqe for
hippclyta at this site where the male butterfiies were concentrated. Dam-
age ot this severity was otherwise not encountered in the present study.

The female on the riaht is a Speyeria zerene ncar Kﬁjﬁgggltl‘fakun at
Cape Jtanco in Curry County, Orecon on Auaust 31, 1973, A mark left by o

bird's beax is evident crn the right front wing.

The butterflics are shown enlarged.

Fiqure 2

& comparison of size and dengree of melanism of the wing bases (basal

suffusion). The upper two females are topotypical Speyeria zerene bremnerii

taken on San Juan lsland, Washington on Auqust 13 and 2, respectively, in

1960. They illustrate the range of variation in basal suffusion in this popu-
lation. Wi[lameffe Valley populations of bremnerii (now thouaht ek}inct)
virtually lacked individuals with “developed basal suffusion. by contrast, the
smaller hippolyta, this one (at the bottom) from BiolCreek, Lane County, frenon
are essentiaily all with well developed hasél suffusion. The sianificance of

this comparison is discussed beqginning on p. 23.

The butterflies here are somewhat less enlaraed than those in fia. 1.
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Plate X11

Figure 1

View {ooking/NNF from near Ponsler State Wayside. The top of the
Big Creék bridge is jusf visible above the foféground brushfine on the left.
The slope Qp to marking areas 8 and 8a (seé'map, text fig. €) appeérs in the
Jeft distance and the recent clearcﬁf, on. private land, in the right dis#ancn.
farly in the century, the whole of the land in this view had been cleared cr
burned and was used for pasture. Apparently, the salf-wind-swept distant
meadows and the brushf?eld in the. foreground haVe had as much Time‘fo underao

succession as has the 70 year-old forest on the lee side of the hill.

Figure 2

The Tenmile Creek meadow, August 22, 1980. The dominant grass in the

field in the backaround is the introduced orchard grass, Dactylis glomerata L.

This species appears to crowd out the nafiVe\grasses and herbs, including

Viola adunca, forming virtually pure stands. In the foreground, one of the few

surviving patches of benfgrass, Agrostis sp., still containing V. adunca, is
disrupted by the installation of a well in preparation for house construction.

Although there is some of the meadow at this site in public ownership (state),
most is private and apparently soon to be developed.

Speyeria zerene‘hippolyfa was common at this site as late as 1975, bhut

none were seen on August 2 and only three, all males, were seen on Auqust 22,

in 1980.
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Plate X111

Figure 1

Differential herbicidal effect of salt-spray winds. Salal is resistant.
The exposed bracken ferns have browned.

View, taken on Auguéf 20, 1980, is loéking west from south of Transect
#1 near the old fence (see Rock Creek meadow habitat map). ' This is in the

southern portion of marking area 6 (see map, fig. 6).

Figure 2

Evidence of herbicidal effect of salf—spray winds upon red alder. Nofte
the dead leaders which had groQﬁ up during the .spring hefOré +he’norfhwesf,
winds commenced. |

This picture waS_Taken just north of Ponsler State Park on August 27,

1980, in an area that apparently was meadow prior to the 1950's.
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Plate X1V

Soil proffle as exposed at the beach near Ponsler State Wayside, just
south of Big Creek. Note the dark surface stratum, constituting the topsoil,
and the presumed filled root channels (fossil) profruding below this tayer,
most evident on the right. This constitutes evidence that this site was for-
ested in the past, perhaps with wind-stunted trees as it is now.

Compare this viékaifh that in Plate Xv, fig. 1. This picture was taken

in August, 1980.
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Plate XV
Figure 1

Soil profile as exposed at fhe beaéh at the Rock Creek meadow near
area 6 (see map, text fig. 6). Leaching from the layer of black meadow
topsoi b has sféined the substrate. Recent cracks aré evident, but there
are essentially no filled deep root channels aé shown in Plate XIV. This
is considered evidence that this site has never been forested.

Indian midden artifacts, evident just north of Big Creek, are confined

to the dark layer of topsoil.

The fence post was still encased in soil in 1971. This picture was

taken in August, 1980.

Figure 2

An unidentified Dipteran parasite of Vanessa atalanta larvae taken on
nettle along Big Creek road on August 2, 1980 just inland from U.S. Highway
101. Only one larva of 6 taken was not eventually killed by this parasite.

By contrast, none of 5 nearly mature Speyeria zerene hippolyta larvae taken

in the Rock Creek meadow were parasitized. |f indeed a comparable Dipteran
parasite does attack Digpo(xfa larvae, it is likely to be a different spe-

cies, probably undescribed taxonomically.
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Appendix |

Taxonomy of Speyeria zerene hippolyta

by Dr. Paul Hammond

Introduction

The butterflies of the genus Speyeria belong fo the subfamily
Argynninae of the family Nymphalidae. The group includes the thirteen
species of Speyeria in North America, and fifteen related species of

Argynnis and Fabriciana in Eurasia. The larvae of all these species

feed exclusively upon violets (Viola). A single Eurasian species, Fabri-

ciana aglaja, appears to be the immediate ancestor of the genus Speyeria
in North America. In turn, the genus Speyeria appears to represent an
adaptive radiation in North America very similar fo the classical exémple
of Darwin's finches in the Galapagos istands. Beginning with the single’
~ aﬁcesfral species, there has been a progressive multiplication of species
that have divided up the available food resources into various ecological
niches based upon‘habifaf differenées. Up to eight different species of
Speyeria are able to co-exist fogefher sympatrically in the mountains of
the western United Sfafes. Each species 6ccupies a different habitat so
‘that inférspecific competition for the larval foodplant is avoided.

In addition to *hjg primary speciation of Speyeria, most of fﬁe spe-
cies also exhibit a Tremendous’amoupf of secondary differentiation into
numerous geographical races or subspecies. Western North America, with
its many mountain ranges separated by’deserf Iowlandé, has been particu-
larly conducive to this differentiation process. As a result, most of the
Speyeria are very complex, pé'yfypic‘species consisting of‘disfinc*ly

different subspecies in each local mountain range.
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The Geographic Racial Structure of Speyeria zerene

Speyeria zerene is a prime example of a complex, polytypic species.

It consists of some fifteen subspecies that may be diVided into five major

subSpecies groups. These include the S. zerene bremnerii group, the S.

zerene zerene group, the S. zerene carolae group, the S. zerene garretti

group, and the S. zerene gunderi group. Each of these groups is so diver-
gent in wing color and pattern that it is not immediately obvious that
they belong Tovfhe same species. However, the exisfehce of intermediate
clinal populations that form intergradation between the groups serves to
demonstrate the conspecific relationships of these subspecies.’ The morph-
ological characteristics ahd distribution ot each subspecies group will

now be described in some detail. However, since S. zerene hippolyta be-

longs to the bremnerii group, this last group will be described in greater

detail than the other groups. This discussion is based upon the sfudy by

Hammond (1978).

The S. zerene carolae group. This group éonsisfs of some four dis-

tinct subspecies or populations that are distributed along the ‘eastern
slqpe of the Sierra Nevada Range in Califbrnia, the Spring Mountains
near Las Vegas, Nevada, and in the mountains of southern California
and SonQra, Mexico. These butterflies are dérk ruddy orange on the
_dorsal wing surfaces, but have little dark basal suffusion and thin
light veins in the male dorsal forewing. On the ventral hindwing,
they have a reddish-brown disc, small to large silver median spots,

and a narrow yellow to brownish submarginal band.




The S. zerene zerene group. This group consists of about three

subspecies distributed along the western slope of the Sierra Nevada
Range in California, the southern Cascade and Warner ranges of
southern Oregon and northern California, and in the Siskiyou and
Coast Ranges of southern Oregon and northern California. This group
is similar to the carolae group on the dorsal wing surfaces, with
dark ruddy orange color, little dark basal suffusion, and thin veins
in the male forewing. However, the ventral hindwing has a purple-
brown to purple-red disc, a Iavender»submarginalyband, and small

silver or white, unsilvered spots.

The S. zerene garretti group. This group consists of four subspecies

distributed along the eastern slope of the Caséade Range in the
Pacific NbrThwesf, in the various ranges of the Intermountain region,
and through the Rocky Mountains from Alberta to New Mexico. This
group is similar to the carolae and zerene groups on the doréal wing
surfaces with littie dark basal suffusion and thin veins in the male
forewing, but the color is usually a light yellow-orange. On the
ventral hindwing, the garretfi group has a reddish-brown ér greenish-
brown disc, very large silver spots, and a distinct yellow submarginal

band.

The S. zerene gqunderi group. | This group consists only of the single

subspecies. It is a highly specialized form adapted to the arid desert
mountains of the Great Basin. This distribution includés the various
mountain ranges of Nevada; southwestern ldaho, and southeastern Oregon.

Gunderi is similar to the garretti group, but is very pale in color.
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The entire ventral hindwing is yellow, with a lemon-yellow disc,

a wide yellow submarginal band, and very large silver spots.

The 5. zerene bremperii group. This aqroup consists of four subspe-
2 9 v ! p :

cies distributed in the cool, wet coastal regions of the vest Coast

from Oritish Columhia south to northern California. In sharp contrast

to the previous groups, this group is medium orange on the dorsal

wing surfaces with moderate to extensive dark basal suffusion and

with thick, dark veins in the male dorsal forewino. On the ventral

hindwing, the bremnerii qroup has a dark reddish-brown disc, small

silver spots, and a narrow yellow subharginal band. The typical

bremnerii subspecies is an inland form distributed in British Colum-

bia and western Washington west of the Cascade Range. -1t was formerly

tound in Columbia, Yamhill, Marion, Polk, and Benton Counties of

western Oregon, but is apparently extinct in Oregon today. However,

bremnerii is still

fairly common in western Washinmon1 and probably

on Vancouver Island today. There is direct intergradation between

bremnerii and the garretti aroup across the Cascades in the Lake Chelan

region of Washington and in British Columbia. The fypicai bremnerii

is fairly large with a forewing length of 28 - 33 mm. in the male and

30 - 34 mm. in the female.
The hippolyta subspecies is almost identical to bremnerii in wing

pattern and color,
on the dorsal winqg
length ranqe‘of 23
(average 29.4 mm.)

studies have shown

but most individuals have exfensfve basal suffusion2
surfaces. Also it is much smaller, with a forewing
10’31 mm.‘(average 27 mm.) in the male and 26 to 31 mm.
in the female (see fig. 4). Laboratory rearing

that this shall size is apparently under genetic
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3 \ . ‘e .
control”, and is not merely a phenotypic modification as a result of
the harsh environmental conditions of its habitat. Hippolyta is com-
pletely restricted to the immediate vicinity of the Pacific Ocean from

British Columbia south to exireme northern California in Del MNorte

County. 1t is rarely found more than a few miles inland from the ocean.

There is intergradation with the typical bremnerii in coastal Washington,
particularly on the Olympic Peninsula,‘and the inland bremnerii popula-
tions around Tenino, Washington also show some bjﬂﬂglijg_influence in
the size of a few specimens.

A third member of the bremnerii group is S. zerene behrensii. This
form replaces hippolyta in the Coast Range from Curry founty, Orenon
to Mendocino County, California. It fs similar to the other forms in

coloration, and is relitively large in size like bremnerii. Unlike

hippolyta, behkensji*is more commonly found away from the ocean in the
hioher coastal mountains. A particularly large population is found in

the Rogue River Valley of Curry County, Oregon on the %iskiyou Mational

gggggg.in the Coast and Siskiyou ranges of both southern Qreaon and
northern California.

The fourth member of the bremnerii qroup is 5. zerene myrtlae. This

form is quite similar to higgglyigﬁ, and is also larcely restricted to
the immediate vicinity of the Pacific Ocean in Sonoma, Harih, and 5an
Hateo CounTiés. However, myrtlae is'larger/in size and lighter in color
than piggglxjéj and it has a bright yellow cast over the ventral hind-
wing and rather iond, pointed forewings. Myrtlae is now extinct in San
Mateo county due to suburban growfh south of San francisco, but a larae

population in Marin County is now protected at the Point Reyes Mational

Seashore.




Speyeria zerene belongs to a complex of six closely related species.

These include S. atlantis, S. zerene, S. egleis, S. callippe, S. coronis, -

and S. hydaspe. Hammond (1978) has developed an interpretation of the

speciation and past evolutionary history of the group. Speyeria atlantis
appears to be the original parental species of the complex, while 5. zerene,
S. eqleis, S. calligge,fand S. hxdasge appear to be sister species, each

independently derived from S. atlantis. Speyeria coronis. is a daughter spe-

ciés derived from S. zerene in furn, and is closely allied to the 5. zerene
carolae subspecies.group;

Thé evidence of morphology, distributions, geographic yériafion, and
ecology strongly suggests that the ancestral S. atlantis has passed through
three dis+incf phases of evolution, and the vérious daughter species orig-

inated at different times during these three phases. The most primitive

form appears to be §g atlantis atlantis. This subSpecies~is presently dis-
tributed in the taiga spruce forests across central Canada, at the higher

elevations in the Appalachians, and in a few isolated, relict populations

in the Rocky Mountains. Speyeria callippe is apparently the oldest daughter

species. |t Is probably a West Coasf dérivafiye of S. atlantis atlantis

that originated in the California Coast Range.

The second évolufionary phase in S. atlantis is represented by S. atlan-
1is nikias and its relatives in the southern Rocky Mountains and Southwest.
It is from this group 6f S. atlantis that S. egleis and S. zerene are prob-

ably derived. Sgeyefia eqleis speciated in the northern Rocky Mountain and

Intermountain region, while the speciation of S. zerene took place along the
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West Coast. Even today, S. zerene bremnerii is still extremely similar

to S. atlantis nikias, andkis cleérly the most prihifive form of S. zerene.
The third and most recent evolutionary phase in S. atlantis originated
in the Rocky Mountain Front Range of Colorado, and consists of the hesperis-
dodgei series of subspecies. These forms of S. atlantis eventually spread
northward and westward from Colorado to the Cascade and Sierré Nevada ranges

along the West Coast. The most recent daughter species, S. hydaspe, is

apparently derived from an isolate of S. atlantis dodgei in the Sierra Nevada
Range, possibly during the last Pleistocene interglacial period. In turn,
S. hydaspe eventually spread northward along the West Coast and eastward
through the RockyiMoun?ains. |

At Thé time of the S. hydaspe speciation, it is thought that S. atlantis
occupied forest habitats at the higher elevations ih the mountains, whi]e'
S. zerene occupied the forests at lower elevations. Even today, these two
species exhibit these ecological characteristics in the mountains of the Great
Basin and Southwest outside of the range of S. hydaspe. However, 5. hydaspe
haé acquired superior competitive abilities that have given it complete
ecological dominance over the other forest dwelling Speyeria. As a result,

the sympatric S. atlantis dodgei has been replaced in the forest habitat by

S. hydaspe, and is largely confined to open meadow habitats at higher eleva-
tions in the mountains Téday; Likewise, S. zerene is largely confined to
open, dry pine forests at the lower elevations east of the Cascades when

S. hydaspe is present. | i

West of the Cascades, S. zerene bremnerii has been largely replaced in

the forest habifaf-by S. hydaspe. As a result, the largest populations of

S. zerene are now found in open meadow habitats where they avoid the compe-
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tition from S. hydaspe. Thus, the meadow and field habitats of S. zerene
hippolyta along the Pacific Ocean represent a type of refugia habitat away

from the forest habitat formerly occupied by S. zerene. The gradual replace-

ment of S. zerene bremnerii by §,‘h¥dasge was probably taking place when the
White Man first appeared upon the scene, and iater activities of Man have

served to accelerate this process; Thus, the various subspecies of the

S. zerene bremneri i group are basically old relicts that are threatened with

extinction due to a combination of both natural and human-caused factors.
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Appendix 11 A
Transect Descriptions

The followina are the data taken on fransects run at the Rock Creek

Tonmile Creek mendows. !Marker stakes made of rebar and painted brioht

and
red at the exposed end were placed at either end of eaéh transect. tach
transect description provides additional landmark features to assist in the
location of at least one end of the transect.

Transect 1 was run on June 14 and Transects 2 - 10 were run on July 4
and 5, 1980. Transcct 4b and those at Tenmile Creek were run on Auqust 2 and
3, 1980,

Transect measurements were made by overland pacinag and Tbus are approx-
imate. 1In all cases they are made from the starting point. FPlant heiahts,
etc., were measured with a metric rule. The width of each transect line is
approximately .5 m.

In all cases the common name "violets" refers to Viola adunca.

it is assumed thet the user of the following descripiions will refer
to the Hippolyta habitat maps for the Rock Creek and Tenmile Creek sites

which are under separate cover.

Rock Creek Meadow Transects -

#1 Diagonal to highway on west side (240°compass bearina); c. 70 m. in lenath.

Beqin at north end of meadow at brink 14 m. north of old fence (see Plate IV, fia.

End at corner wher - «:id driveway intersects highway.

2.

Violet plants located: .4 m., 4m (very small), 16.5 m., 18 m., 18.5 m., 25 m., 28 m.,

0D m., 33m. (6), 63 m., 73.6 m.

Average .23 violet plants per m. Feeding sign on 7 of 16 plants (44%).
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#2 Right angle to highway on west side; ¢. 57 m. in lencth.

Begin at highway on line about 7 m. north of second telephone pole south of the
fRock Creek gampground sian.

End at brink at "jog" as marked.

Viclets: 7 m., 13 m., 23 m., 23.5m., 31 m. (3), 37 m., 48'm. (4), 56 m., S6.7 m.
Averaqe .25 violets per m. Feedina sign on 7 of 14 plants (50%).

Other features of note: Ant mound at 53 m. with a tunnel outlet at 48 m; sprina-

bank clover prominent at 23 m. to 35 m., 42 m. to 47 m.; manroot plants at 13 m,

and 46 m.

#3  Right angle to highway on west side; c. 61 m. in length.

fﬁﬂlﬁﬂ at old wooden fence post on west side of highway and just north of the first
drainage channel south of the norfh end of the meadow.

End at b}ink about haif-way between "notch" o*\Transecf #2 and drainage channel to
the south, as marked.

Violets: 18 m. (5+), 18.6 m. (6), 42 m., 49 m., 49.5 m., 56.5 m.

Averaqe .25 violets per m. Feeding sign on 2 of 15 plants (13%).

Other features of note: Asters prominent at 29 m. and 43 m.; spring-bank clover
prominent at 29 m., 42 m., and 56.5 m.; smalil manroot at 729 m. Tall grass, some
clover and aster, damp at 29 to 42 m. Violet 28 cm. tall in grass layer 30 cm.

thick at 49 m.

#4  Right angle to highway on west side; c. 59 m. in lenath.
Beagin at white road siqgn marked "SHRW", etc. See transect marker at its basc.
End at brink in a small grassy area surrounded by brush.

Violets: 8 m. (2), 19 m. (3), 42.5 m., 43 m. (2), 45.8 m., 47.7 m., 48 m., 50 m. (3),

57 m.




Averaqe .25 violets per m. feeding sian on 9 of 15 violet plants (607).

Other features of note: Spruce at 45.8 m. (4 dm. high, 1 m. and .6 m. wide);
brush (salal, bracken fern, small spruce) at 15 to 17 m., 21 to 42 n., 6.5 m.;

spring-bank clover at 8 m. and aster at 6.5 m.

#ab Right angle to highway on west side; c. 68 m. in lenagth.

Zoqgin near highway at southern end of sedge marsh and in line with the {irst

-+

- fence prst north of a thick salmeonberry patch, Transect marker at west edae o
the marsh tip.

Cnd at 5rink as marked.

Violets: 4 m, (2), 4.5 m., 5m., 6 m., 2 m. (2); 9.5 m (2), 1t m. (2), 12 m.,
12.5m., 13 m., 14 m. (3), 15 m., 16.5m., 20 m., 21 m. (2), 22.5m., 23 m.,
23.5 o, (2), 36 m., 37 m., 38.5 m., 39.5 m. (2), 40 m., 41 m., 44 m., 48 n.,
and 54 m.

‘Average .53 violets per m. Teeding sign on 23 of 36 vialet plants (647).

Other features of note: Aster prominent at 26 m., 41 to 50 m., and 59 to A2 mn.;

salal at 59 to 62 m,

#5  Right angle to highway on west side; c. 84 m. in length.

Beqin near highway at north end of roéd cut at “Trail”‘befweén two fence posts
(marker at fence line).

End at brink as marked.

Violets: 3 m., 16 m. (3), 17 m, (2), 22 m., 23 m., 24 'm., 26 m., 28 m., and 42 m.
Average .14 violet plants per m. Feeding sign on 5 of 12 violets (42%).

Other features of note: Manroot at 19 to 20 m.; ant mound with surroundinq fush

plant growth including at least 2 violet plants at 24 m.; tall arass with some

aster and spring-bank clover at 50 to 84 m.
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26 Right angle to hichway on west side; c. 80 m. in lenqth.
of widésT of several fence posts).

End at brink c. 25 m. north of drainabe channel as marked.
Violets: 10 m., 22 m., and 46 m.

Average .04 violet plants per m. Feeding sign on none of 3 plants (07).

Other features of note: Nearly pure bent grass stand at 39 to 3C mn.

A Night angle to highway on east side; c. 125 m. in lonath.

Beqin near highway at old fence post near small spruce tree south of Rock Creck
campground sign (marker at base of said fence post).
End at edge of forest (marker at base of small alder),

iverage 008 violet plants per m. Feeding sign on none of one violet (07).

#8  learly parailel to highway on east side 'in clearing amangst small Spruce
trees on hill (see habitat map under separate coverd. larkers piaced at edies
ot clearing. Transecf C. 24 m. in lenqgth.

deqin at south edge of clearing.

£nd at north edge. |

Violets: 1/m., 2m.,(2), 2.4 m., 3 m. (2), & m., 10 m.

- Average .33 plants per m. Feeding sign on 4 of 8 violet plants (507),

Other features of note: Rocky mound with red fescue at 7 m.; several violet plants

‘ smail; apparently seedlings. Some growing in old elk tracks.

#9  Near right angle to highway on east side; c¢. 65 m. in length.

Begin near highway near crest of ridge near National Forest south property line

{marker at base of old fence post).




ggg;on knoll above shallow crater beneath middle wire of power line as marked.:
Violets: 6m., 12m., 16 m., 17 m., 17.7 m., 18 m. (2), 19 m. (3), 20 m.

Averaqe .17 violet plants per m. ‘Feedinq sign on 2 of 11 violet plants (187).

Other features of note: Small spruce tree at 53 m.; some asters and manroot

between 20 and 65 m. This transect is mostly on a north sliope, thus its violets

do not have good solar exposure.

#10 Nearvrith~angle to highway on west side; ¢c. 90 m. in length.

Beqgin near highway, on roadcut, at "double" fence posts (marker at base of south
onel. |

End at béink as marke&.

Violets: 21 m., 47 m., 57 m., 81.5 m. (frail edge) (2), 83.5 m., 86 m., 87.2 m.

Average .09 violet plants per m. Feeding sign on 4 of 8 plants (50%).

Other features of note: Large mound to north at 78 to 79 m.; tall grass at 21 m.

(layer 6 dm. thick).



Other Habitat Descriptions: Vicinity of Rock Creek Meadow

Area between Rig Creck and Ponsler State “ayside, west of 1.5, Hichway 101

July 2, 1930

Véry little suitable meadow remains here. Rrush has oncroached‘mosT of
the area. An old fence just north of the remains of a cabin has obviously acted’
as a windbreav. At present, dense salal S?ahd% in front (north) of the fehco
arade into stunted spruce wind-pruned even with the Top’of the fence. Rehind
the fence, the wind—prune‘surface continues at the same slope aflowinq spruce,
and in their lee, shore pine and hemlock to attain increasingly greater heighf.

Several meters north of this old fence and near the Einhway is a marshy
meadow area (class 4a), |

further horTh the bruéhfields are‘weli—developed over much of the area.

Near the brink to the west, however, there is a strip heavily disturbed duc to

vehicle access and camping activity. Plantaao maritima and coast strawberry
act as colonizers of the tare soil here. Ffalse dandylioﬁ is well-established
in the few remaining grassy areas. No violefs‘wero found. tn 1971, hippelyta
adults were observed to be acfive in this area fn then-remainina patches of

meadow .

Rocky Knoil

July 2, 1980

Hosfkof the salt-spray meadow present is on a north slope apparently
. exposed to the full force of the summer northwest winds. ©nr the most oart,
the voqefafibn is very short here with very small violet plants and no arass
.cover (class 3a). Howe?er;\fhere is a narrow zonc Qf taller meadow vedeta-
tion gradina intc the surrounding brush. A very few larger violet plants

were located in this gradation zone, buil none showed signs of hippolyia




farva feeding.
Mear the top of the knoll is a small natch of meadow with several proo-
inent patches of Indian paint brush (Castilleja sp.) and a few Viola aduncy

plants, none with feeding siqn.

Hill east of Rocky Knoll across U.5. Highway 101  (see Plate X, fin. 1),

August 3, 1980

A moderately-sized (25 - 30 m. diameter) grassy openina in the brush and
wind-stunted trees. Rracken fern and false dandylion are prominent. VThe mead-
ow showed heavy elk use, their trails leading from the forest cover on the lee

side of the hill. At least one ant mound occurs in the opening. Viola adunca

is found in clusters mostly around the meadow fringes. Two sizeable clusters
examined showed good larval feedina sign. At the northwest edqe of the mead-
ow where the wind impacts the most is a rocky out-crop with red fescue and

violets. These showed heavy feeding sian.
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Tennile Creek Transects

#1 Approximately at riaqht angle to highway on west side; c. 62 m. in lenagth.
Begin at braced fence post (marker at base) east of old roadway near beach. A
small hqlly3free is nearby.

EQQ af edqge of denée salal and alder Thfckef mixed with shore pine, etc. Marker

at base of hemlock sapling.

Violets: 25.5 m. (small plant), 49 m. (miniature plant), 50 m. (2 - both minia~
ture), 57 m. (very small).

Average .08 violets per m. Feeding sign on O of 5 ptants (07).

Qﬁhﬁ[.ﬁﬁéﬁﬂﬁﬁi of note: 0 - 10 m. is boysenberry patch; dewberry patch at 1f -
20 m.; tall qrass'af 20 - 23 m.; alder patch at 23 - 25 m.; heavy qrass cover at
25 - 36 m.; afder at 36 m.; recently established driveway a+‘37 - 42 m.; spruce

thicket at 45 - 42 m.; low grass and wild strawberry at 48 -~ 50 m.; spruce at

50.5 m.; hole left by shrub diager at 51 m.; exotic berry bushes at 51 - 54 n.

#2  Approximately at richt angle to highway on west side; ¢. 205 m. in lennth.
Follows property line as indicaTed on Tenmile Creek habitat map.
Beqin at brink.

£nd ot fence by highway.

Viclets: 123 m,

Averace . 005 violets per meter. Féeding sian on 1 of 1 nlants (1007),

Nther features of note: Property boundary post at 3 m.; disturbed whitn clover
and trail at 3 - 5 m.; old overqrown loq at 9 - 10 m.; acod cover tut no vfolufs

at 5 - 10 m.; aster and wild strawberry at 10 - 18 m.; yarrow and tall orass at

18 - 21 m.; aster and tall qgrass at 21 - 29 m.; aster and tall orchard qrass at
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79 - 34 m.; aster and bent arass but too thick for violets at 34 = 37 m.;

old road (class 4dr) at 37 - 41 m.; heavy grass with asters at 41 - 52 m.;

héavy orchard grass cover at 57 - 116 m.; trampled arca, vicinity of well
installation 116 - 127 m.; patch of bent grass, qood cover but trampled at

127 - 130 m.; Trahpled orchard nrass at 130 - 134 m.; heavv stand of orchard
qrass at 134 - 147 n.; everareen huckleberry bush (patch of bentarass with scme
violets to south of transect) at 141 m.; salal patch at 127 - 150 m.; heavy

stands of orchard arass mixed with blackberry vipes at 180 - 20% n.
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Class

Class

Class

Class

1

2

4

Appendix 1! B

Speyeria zerene hipgplyfa Larval Habitat Classification

ngfmum (Frequent sign of larval feeding)

a) Good violet growth, moderafe\grass cover mostly ih clumps.
b) Good violet growth, grass cover somewhat excessiVe.

Fair (Some sign of larval feeding)

a) Violets in numbers but mostly too small, grass cover sparse
or mostly too short. to provide larval cover.

b) Grass cover and other vegetation somewhat foo dense, violets sparse.
Marginal (Sign‘of larval feeding questionable or absent)

a) Violets all too small, no grass cover of sufficiénf density and size.
b) Grass and other vegéfafion too dense, violefs;nearly absent.

¢) Violets present and showing good growth, but larvae apparently absent
(too damp, wrong sun exposure, etc.).

Non-Habitat (Violets completely missing)

a) Wet meadow or marsh.

‘b) Dense brush cover (salal, etc.).

¢) Tree cover (spruce, etfc.).
d) Too disturbed (roadways, pafhways, etc.).

dr)Recovering from excessive disturbance, no violets yet,
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Appendix 11

Biota Lists



Family

List A

Tentative Lisf of Plants

in Rock Creek Salt-Spray Meadow

. Common Name

Caprifoliaceae

Composi tae

Cucurbitaceae
Cyperaceae

Ericaceae

Equisetaceae

Gramineae

lridaceae

Juncaceae

Scientific Name

Lonicera involucrata

Achillea millefolium
Anaphalis margaritacea
Aster chilensis
Cirsium edulet
Erigeron glaucus
Gnaphalium purpureum
Hypochaeris radicata

Solidago sp.
Marah oreganys

Carex_obnugia

Gaultheria shallon
Vaccinium ovatum

Equisetum palustre

Agrostis aequivalvis

Agrostis hallii#

Agrostis longiligula#
Agrostis pallens#
Agrostis sp.

Aira praecoxf

Ammophila grenaria
Calamagrostis canadensisi#
Calamagrostis nutkaensis#
Deschampsia cespitosaf
Festuca rubra

Poa palustris#

Poa trivialis#
Puccinellia nutkaensis#

Sisyrinchium angustifol ium#

Sisyrinchium californicum#

Juncus bufonius#

Juncus effususf

Juncus ensifol ius

Twin berry, bush honey-
suckle

Yarrow

Pearly everiasting
California aster
Indian thistle
Seaside daisy

Purple cudweed

False dandylion, hairy
- cat's ear, gosmore
Goldenrod

“anrcot, binroot
Slough sedge

Salal
Evergreen huckleberry

Horsetail, scouring rush

Alas bentgrass
Hall's bentgrass
Pacific bentgrass
Seashore bentgrass
Bentgrass '
Farly hairgrass
European beachgrass
Bluejoint reedgrass
Pacific reedgrass
Tufted hairgrass
Red fescue
Meadow-grass
Roughstalk blueqrass
Alkaligrass

- Blue~eyed grass, blue star,

eye-bright
Golden-eyed grass

Toad rush
Common rush
‘Dagger~leaf rush




Labiatae

Lequminosae

Liliaceae

Myricaceae
Onagraceae
Ophioglossaceae

Orchidaceae

Pinaceae

Plantaginaceae

Polygonaceae

Polypodiaceae

Rosaceae

Salicaceae

Scrophulariaceae

Umbel li ferae

Violaceae

Prunella vulgaris

Stachys mexicana

Lotus corniculatus

Lupinus littoralis

Trifolium wormskjoldii

Vicia gigantea

Malanthemum bifolium

var. kamtschaticum

Murica californica

Epilobium watsonili

Botrychium multifidum

Habenaria greenei#
Spiranthes romanzoffiana#

Picea sitchensis

Plantago hirtella
Plantago lanceolata

Plantago maritima

Rumex acetosella
Rumex conglomeratus
Rumex occidentalis#
Rumex salicifolius# .

Blechnum spicant

Polystichum munitum -
var. munitum

Pteridium aquilinum

Fragaria chiloensis
Potenti |la pacifica

Salix hookeriana

Castilleja (prob. litoralis)
Mimulus guttatus
subsp. littobalis

Angel ica hendersoni i

Viola adunca

/3

r Youcher specimen not obtained.
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Heal-all
Hedge-nettle

Deervetch

Seashore lupine
Spring-bank clover
Giant vetch

False 1illy of valley

Wax myrtle

Willow-herb

Leathery grape fern

Bog-orchid, rein-orchid

Twisted orchids, pearl-
twist, hooded ladies'
tresses

Sitka spruce -

Tall coast plantain

English plantain

Seaside plantain

Sourweed

Green dock

Western dock

Willow dock, narrow-

leafed dock

Deer fern
Sword fern

Western bracken

Coast strawberry
Pacific silverweed

Coast willow |
Pacific paintbrush
Common monkey flower
Angelica

Western blue violet



List B

Butterflies of the Rock Creek Meadow Vicinify‘

Arrangement according to Hihchliff, et al, 1980

Recorded Species

Family

Scientific Name

Common iame

Hesperidae
Papilionidae

Pieridae

‘Lycaenidae

Nymphalidae
subf. Nymphalinae

Ochlodes sylvanoides
(Boisduval), 1852

Papilio rutulus
Lucus, 1852 -

Neophasia menapia tau

(Scudder), 1861

Artoqeia napl
(Linnaeus), 1761
marginalis
(Scudder), 1861

Artogeia rapae
(Linnaeus), 1758

Colias eurytheme
Boisduval, 1852

Epidemia helloides
(Boisduval), 1852

Plebe jus saepiolus
(Boisduval), 1852

Vanessa virginiensis
(Drury), 1773

Vanessa cardui
(Linnaeus), 1758

Vanessa annabella

. (Field), 1971

Vanessa atalanta rubria

(Fruhstorfer), 1909

Woodland skipper
Tiger swallowtail
Pine white

Grey vein white

Cabbage butterfly
Orange sulfur
Purplish copper

Glossy b)ue

Virginia lady
Painted lady,
Thistle butterfly

- Western. lady,
Hol lyhock butterfly

Red admiral




Nymphal idae

subf. Argynninae

subf. Melitaeinae

Speyeria zerene

(Boisduval), 1852
hippolyta

" (Edwards), 1879

Speyeria hydaspe
(Boisduval), 1869
nr. rhodope
(Edwards), 1874

Phyciodes mylitta mylitia
(Edwards), 186l

subf. Limenitidinae Limenitis lorquini

Danaidae

"Also Likely

Lycaenidae

Nymphal idae

Satyridae

(Boisduval), 1852
burrisonii
Maynard, 1891

Danaus plexippus
(Linnaeus), 1758

Incisalia augustinus iroides

(Boisduval), 1852

Celastrina argiolus
(Cramer), 1780
echo

. {(Edwards), 1864

Nymphalis californica
(Boisduval), 1852

Nymphalis milberti furcillata

(Say), 1825

Polygonia satyrus neomarsyas

dos Passos, 1969

Coenonympha fullia
Edwards, 1871
eunomia

Dornfeld, 1967

Cercyonis peqala

~ (Fabricius)

boopis
(Behr), 1864
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Hippolyta fritillary

Hydaspe fritillary

Mylitta crescent

Lorquin's admiral

Monarch

Brown elfin

Echo blue,
Spring azure

California forfofse—shell
Milbert's tortoise-shell
Satyr anglewing

Tullia ringlet

Large woodnymph



List C

Tentative List of Non-Avian Terrestrial Vertebrates

in the Rock Creek Meadow and Adjacent Woodland

This list is modified from one prepared by Chris Maser for the

proposed Blacklock Poinf Natural Area Preserve (State Land Board).l

Order . Scientific Name Common Name

CLASS AMPHIBIA

Salientia . Hyla reqilla Pacific treefrog

Caudata Aneides ferreus - Clouded salamander
Ensatina eschscholtzii Oregon salamander
Taricha granulosa Rough-skinned newt

CLASS REPTILIA

Squamata Gerrhonotus coeruleus® Northern alligator lizard

Serpentes Thamnophis ordinoides ‘Northwestern garter snake

CLASS MAMMALIA

Insectivora , Neurotrichus gibbsii Shrew-mole
Scapanus orarius*Z Coast mole
Sorex pacificus ) Pacific shrew ,
Sorex trowbridqii Trowbridge shrew '
Sorex vagrans Wandering shrew

Chiroptera Eptesicus fuscus Big brown bat
Lasionycteris noctivaaans Silver-haired bat
Lasiurus cinereus Hoary bat
Myotis californicus California myotis’
Myotis evotis Long-eared myotis
Myotis lucifuaus Little brown myotis
Myotis thysanodes Fringed myotis
Myotis volans Long-legged myotis
Myotis yumanensis Yuma myotis
Plecotus townsendi Townsend big-eared bat

Lagomorpha ~ Sylvilagus bachmani* Brush rabbit




Rodentia

Carnivora

Artiodactyla

Aplodontia rufa
Clethrionomys californicus

Erethizon dorsatum*
Eutamias townsendi*
Microtus oreqoni
Peromyscus maniculatus*
Phenacomys sp.
Spermophilus beecheyi¥
Tamiasciurus douqlasii¥*
Thomomys monticola niaer
Zapus frinotatus*

Mephitis mephitis
Mustela erminea

Mustela frenata

Procyon lotor

Spilogale putorius
Urocyon cinereoaragenteus

Cervus canadensis*

~Odocoileus hemionus,

columbianus

Mountain beaver )
California red-backed vole
Porcupine

Townsend chipmunk

Oreaon vole

Deer mouse

Tree mouse

Galifornia ground squirrel
Chickaree

Black pocket gopher
Pacific jumping mouse

Bobcat

Striped skunk
Short-tailed weasel
Long-tailed weasel
fraccoon

Spotted skunk

Gray fox

Roosevelt elk, wapiti

 Black-tailed deer

¥ Occurrence verified in the Rock Creek meadow or adjacent woods.

Footnotes

1) See Martin and fFrenkel, 1978. The proposed Blacklock Point Matural

Area Preserve also includes salt-spray meadows.

2) Evidenced by fresh earthen mounds.
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List D

’Tenfafive List of Birds

at Rock Creek Meadow, Lane County

This list is modified from one prepared by Chris Maser for

Blacklock Point.

Order

Scientific Name

Common Name

Falconiformes

Strigiformes

Apodiformes

Piciformes

Passeriformes

Accipter cooperi
Buteo jamaicensis
Cathartes aura

Aeqgolius acadicus
Bubo virginianus

Selasphorus rufus

Colaptes cafer*
Dendrocopos pubescens

- Dendrocopos villosus

Dryocopus pileatus

Certhia familiaris
Chamaea fasciata
Chordeiles minor
Corvus brachyrynchos*
Cyanocitta stelleri¥
Hylocichla guttata
Hylocichla ustulata
Ixoreus naevius
Junco oregonus
Melospiza melodia

" Nuttallornis borealis

Parus rufescens*
Petrochel idon pyrrhonota*?
Sitta canadensis

Tachycineta thalassina
Troglodytes troglodytes
Turdus migratorius

* QOccurrence verified in the Rock Creek meadow.
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Cooper's hawk
Red-tailed hawk
Turkey vulture

Saw-whet owl
Great horned owl

Rufous‘hummingbird

Red-shafted flicker
Downy woodpecker
Hairy woodpecker
Pileated woodpecker

Brown creeper
Wrentit

Common nighthawk
Common crow
Steller's  jay
Hermit thrush
Swainson's thrush
Varied thrush
Oregon junco

Song sparrow

. Otive~sided flycatcher

Chestnut~backed chickadee
Cliff swallow
Red-breasted nuthatch
Violet-green swallow
Winter wren

Robin
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Interviews

§1ephen N. teckham

History Dept., Lewis and Clark College
Portiand, Oregon

September 2, 1980

Mrs. John G, Cameron (Elizabeth Starker)
Ria Creek property owner

Corvallis, Oreqon

Septemter 13, 1280

Stanley Jewett, Jr.
Entomoiogist
Portland, Oreqon
August 18, 1980

Herman Larsen

Son of Big Creek area homesteader
nr. Alvadore, Oregon
~ September 4, 1980

Hugh M. Sherwocd

Big Creek area property owner

Discussion at Mewport Public Information Meeting
April 15, 1980

Specimen ldentification

Kenton L. Chambers
Herbarium Curator, OSU
Corvallis, Oreqgon

Heather Engelman ,
1979 contractor with Waldport Ranger District of Siuslaw National Forest
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INDEX

Agrostis, 80

aleer, 95, 99

Alnus rubra, 21

Alsea Indians, 11

Alsea River, 11

Amazons, 1

ants, 22, 59, 93, 24
Appalachians, 89

Argynninae, 84

Argynnis, 84

Arqynnis paphia, 5

aster, 33, 93, 94, 96, 99, 100
Aster chilensis, Frontis., 16, 44, 60
Astoria, Ore., 7, 56
Autopsy(ied), 34

avian, 79

Badura, George, 19

basal suffusion, 79, 85-87

bask(s){ing), 23~-25, 31, 32, 41, 44, 52

Beckham, Stephen, 10, 12, 18

behrensii, 88 :

bent grass, 50, 80, 95, 100

Benton County, Ore., 12, 77, 87

Berkeley, Calif., 6 /

Big Creek, 8, 11, 13, 14, 18, 21, 29, 29,
31, 56, 58, 62, 65, 79, 80, 82, 83, 97

Big Lake, Ore., 18

bikers, 65 :

biackberry, 100 «

Blodgett Tract, 14, 16 -

boa, 21

Boiler Bay, Ore., 6, 7, 8a, 45, 58, 68

boysenberry, 99

bracken fern, 74, 94, 98

Bray Point, Ore., 69

breed(s)(inqg), 17, 23, 40, 67, 69, 72

bremnerii, 4, 23, 25, 47, 70, 79, 85, 87, 88

British Columbia, 8, 87, 88

Butterflies of North America, The, 5

Butterflies of Oreqon, The, 3

California CoasT‘Range, 89
_Cameron, Mrs. John, ii, 13
- (see also Starker, Elizabeth)

camping, 64, 65, 97

Cape Blanco, Ore., 9, 20, 79
Cape Meares, Ore., 7, 8a, 58, 68
Carbidae, 50

carolae, 86

Cascades, 4, 18, 78, 8¢, 87, 90
Cascade Head, Ore., 61, 67,
Castilleja sp., 98

cattle, 12, 14

~Charles Washburn State Park, 12

China Creek, Ore., 17

Cirsium arvense, 16

Cirsium edule, 61, 72

Clatsop County, Ore., 5, 7, 8, 56, 67

clear cut, 2%a, 80

climate, 10, 19

clover, 99 : )

coast(al), 2-10, 12, 16, 19, 20, 28,
44, 56, 78, 87, 88

Coast Range(s), 4, 9, 43, 55, 56, 78,
86, 88

coast -strawberry, 73, 97

~cobalt, 1

collectors, 66

Coleoptera, 22

Columbia County, Ore., 9, 37
Columbia River, 4, 9 .
conifer, 21

crowberry, 65

Cullaby Lake, Ore., 7, 3a, €9
Cummins, Kenneth, 2¢, 27
Curry County, Ore., 79, 88

Dactylis alomerata, €3, 30

Davidsor, S.0., 76

Davis Lake, Nre., 4

Dayliaht Savinas Time, 37, 7%
deer mouse, 21

Nel Horta Tounty, Calif., 73
dewberry, 00

Niamond lake, Nre., 4
diapause, AR, 18 (3
Nipteran, 9% ‘
Dornfeld, Frnst, 1, 3, 4, 51
Jouglas County, Ore., 4
Douqlas, "atthew, 23-29




eclose(d)(ing), 27, 33, 37-41, 43, 52
efficiency threshold hypothesis, 38, 39
eqg(s), 2, 29, 33, 34, 37, 38, 44, 47
Ehrlich, P.R., 26

elk, 21, 60, 62, 95, 98

" Empetrum nigrum, 65

Endangered Species List, 1, 3
Engelman, Heather, 20

Erigeron glaucus, 72

erosion, 58

European fritillary, 5

evergreen huckleberry, 100
extinct(ion), 70, 79, 91

Fabriciana, 84

Fabriciana aglaja, 84

Fairview Mountain Road, 29a, 43, 45, 62, 64

false dandylion, 15, 28, 33, 34, 44, 59, 60,
72, 97, 98 '

fertile, 29, 33, 44

Festuca rubra, 54, 72-74

Finucane, Stephanie, 11, 12, 14, 16

fire(s), 5, 10, 13, 14, 16-18, 57, 59, 60, 65

flight, 23-25, 52

flight corridor, 21

fog, Frontis., 25 ;

forest, 2, 11, 13, 16-19, 21, 27-29a, 37, 39,
41, 44, 50, 55, 60, 63, 78, 80, 83, 89-91,
95, 98

Forest Service, i, 71

fossil root channels, 11, 17, 82

Frageria chiloensis, 73

Frenkel, Robert, 16, 20

fresh, 27, 39-41, 51

garretti, 86, 87

Gearhart, Ore., 8, 8a

gene pool, 38, 68
genetic, 41, 52, 57, 70, 87

‘Gentian sceptrum, 69
glacier(s), 10, 18

. glossy blue, 1, 3, 18, 65, 78
Goldbeach, Ore., 9

goldenrod, 27, 74

grass(es), 15, 16, 21, 28, 29, 57, 61, 62, 72-

74, 80, 93, 96-101

gravid, 31, 39, 47

Great Basin, 86, 90

ground beetles, 50

qunderi, 86
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habitat, i, 1, 3, 6, 16, 17, 22, 43,
44, 57, 62, 63, 65-67, 69, 72, 84,
88, 90-92, 97

Haines, Alaska, 8

Hammond, Paul, ii, 4, 7-9, 18, 45,
84, 85, 89

Harbor County, Wash., 7

Hardy, George, 46, 47

Hart Cove, Ore., 67

Hawk, Glen, 6, 7, 8a

Heceta Head, Ore., 11-13

hemlock, 97, 99

herbicide(ing), 63

hesperisdodgei, 90

highway, 32, 33, 41, 62, 64, 65, 69,

92-96, 99 (also see U.S. Highway
101) :

hikers, 65

hippolyta, 4-9, 16, 25, 27-29, 31,
33, 34, 42-46, 50-52, 57-63, 65-
70, 718, 79, 83, 87, 88, 97

Hippolyta Fritillary, 1

- Hippolyta Silverspot, Frontis., 1-8,

15-17, 23, 25, 29a, 37, 46, 47,
54, 56, 57, 60-63, 65, 66, 68-70,
73

holly, 99

homesteading, 12, 13

- homing instinct, 39, 61
Howe, William, 4, 5, 7

hydaspe, 78
Hymenoptera, 22
Hypocheris radicata, 15, 72

identification number, 35

I1linois River Valley, 1

imago(es), 23, 26, 27, 34, 35, 37,
61, 75 :

in copulo, 44

Indians, 9-13 ¢

Indian paint brush, 98

Indian thistle, 60, 61, 72

insecticides, 63

instar(s), 46-48, 51, 59, 61, 72, 74

Jewett, Stanley, 7, 8a; 9, 56
Johansen, Alfred, 12-14
Josephine County, Ore., 1



Kamph Memorial Park, 6
,Klamafh County, Ore., 4

laboratory, 26, 29, 30, 33, 34, 36, 47, 48,
>1, 52, 70, 75, 76, 78, 817

Lake Chelan, Wash., 87

Lane County, Ore., Frontis., i, 7, 8, 12,
56, 79

Larsen, Herman, 12-14, 17

larva(e) (1), 2, 3, 5, 26, 41, 46-51, 53-55,
59, 61, 63, 72-75, 83, 84, 97, 101

Las Vegas, Nev., 85

Leadbetter Point State Park, 69

Lepidoptera, 6, 26, 46, 61, 70

"lepidopterists, 1, 66

lighting, 60, 63

Lincoln County, Ore., 7, 67

Lincoln index, 27-31, 33, 34

lizard(s), 41

L. Lorquini, 78

lodgepole pine, 10

Long Beach Peninsula, 7-8a, 58, 69

Loomis Lake, Wash., 8 ‘

Loy, William, 12, 13, 18

Lycaenid, 18

Magnus, Dietrich, 5

management, 62, 63

manroot, 93, 94, 96

Marin County, Calif., 88

Marion County, Ore., 87

Martin, Robert, 16, 20

Marys Peak, 77

mating, 37

McCorkle, David v., i, i, 7, 8, 18, 20

meadow(s), Frontis., 3, 5, 10-22, 25, 27,
28, 29a-~-32, 35, 37-41, 43-45, 47, 48,
51-54, 56-69, 71, 74-76, 78, 80, 81,
83, 90-92, 97, 98, 101

meadow mice, 41

- Meeuse, Bastian, 11, 22

melanic scaling, 77

melanism, 79

Mendocino County, Calif., 88

mice, 50 ’ ’

- microhabitat, 48, 49, 73

midden, 83

moles, 12

moit(s), 46, 50

moths, 22 ;

Mt, Hebo, i, ii, 5, 7, 8a, 9, 16, 45,
56, 66

myrtlae, 88

Nahcotta, Wash., 7
Nature Conservancy, 69
Neahkahnie Mt., 68

‘nectar(ing), Frontis, 15, 21, 27-29,

31-33, 37-40, 44, 60, 74
Nelson, C. William, 6, 7, 8a
Netarts, Ore., 7
nettle, 50, 83
Newport, Ore., 7, 58
nickel, 1
nocturnal, 51
Mymphalid(ae), 46, 84

ocean, 19, 19a, 39, 88
Ocean Beach,Ore., 64

. Oceanside, Ore., 7

Odel!l Creek, Ore., 4

"~ Olympic Peninsula, 8, 88

orchard grass, 58, 63, 80, 99
Oregon Silverspot, 1 -

Oregon State Univ. (OSU), 7, 26
ova, 31, 33

overcol tecting, 57

“overgrazing, 56, 68

oviposit(ed)(ing), 29, 31, 33, 34,
36, 39, 46, 47

Pacific County, Wash., 7, 8
Pacific jumping mouse, 21
Pacific Northwest, 3, 10
painted lady, 78

parasites, 50, 58, 68, 70, 83
Parsons, Milton, i, 8a, 9, 32
pasture, 21 S ,
Peromyscus maniculatus, 21
photoperiod, 48, 63

pine, 90

Pinus contorta, 21

Plantago maritima, 97

Plebe jus saepliolus, 18, 78

Point Reyes Ntl. Seashore, 88

Polk County, Ore., 87 N

Ponsler State Park, 13, 18, 21, 58,
68, 80-82, 97




population, 27, 28, 30, 31, 33, 34, 38
39, 42, 43, S50, 56—60 66 67, 69, 70

Port Orford Ore., 65

predation, 38, 39, 47, 50, 55, 58, 79

Puget Sound, 56

pupale) (1), 2, 41, 51,

52, 61, 70, 75

Queen Hippoly*a, 1

rain(fall)(storms), 15, 19, 34, 48, 57, 60

recapture data, 27, 29a, 31, 34, 35, 40, 44

red alder, 21, 74, 81

red admiral, 50 -

red fescue, 49, 50, 54, 59, 72-75, 98

reproduce(ing)(tive), 37, 40, 42, 43

-road kills, 42, 57

Rock Creek, Frontis., i, 3, 8, 8a, 10-17, 19~
22, 26-30, 32-35, 37, 40-43, 45, 46, 48,
51, 53, 54, 56-58, 61-67, 69, 71, 76, 78,
79, 83, 92, 97

Rock Creek campground, 27, 28, 29a, 43, 64,
93, 95

Rocky Knoll, Ore., 13, 28, 62, 72, 98

Rocky Mountains, 86, 89, 90

Rogue River, 9, 88

Roosevelt Highway, 12

roost(ing), 41, 45, 60, 63

Saanich, Brit. Col., 46

Saddle Mountain, 5, 8, 8a, 56 -

salal, 15, 31, 45, 60, 72, 94, 97, 99-101
-salmonberry, 94
Salmon River, 8a, 67 :
salt-spray, 3, 5, 10, 15,
sand dune(s), 4, 5, 56, 58, 68
San Francisco, Calif., 88

Sand Lake, Ore., 67

San Juan Island, Wash., 79

San Mateo Counfy, Calif., 88
Santiam Pass, 18

search pattern, 32

Seaside, Ore., 58

seaside daisy, 72

season, 35, 40, 45, 47

seed(s), 18, 21, 59

selective advantage, 24, 37, 39
sexual maturity, 37
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19, 27, 28, 32, 38-41,

44, 45, 59, 60, 62, 63, 65, 68, 72, 78, 81, 97

sheep, 12
shelter zone, 41
Sherwood, Hugh,
shore pine, 21,
shrew(s), 41,

13, 34
97, 99
47 50

Sierra Nevada Range, Calif., 85, 86, 90
Siletz Indian Reservation, 12 :
Siletz River, 13

Siskiyou Range, Ore., 86

Sitka spruce, 15, 21, 27, 74
Siuslaw Nti. Forest, ii, 10
Siuslaw River, 3, 12

soil(s), 19, 21, 62, 82, 83
Solidago, 74

Sonoma County, Calif., 88

Sonora, Mexico, 85

spermatophore, 44
Speyeria, 37, 43, 46, 50, 51, 61, 84,
Q0 ;

Speyeria atlantis, 89, 90

Speyeria atlantis atlantis, 89
Speyeria callippe, 89

Speyeria coronis, 89

Speyeria eqgleis, 89 :
Speyeria hydaspe, 2, 18, 43, 44, 55,

68, 69, 77, 89-91
Speyeria mormonia, 18
Speyeria zerene, 6, 8, 77, 85, 89~ 91
Speyeria zerene behrensii, 4, 88
Speyeria zerene bremnerili, 1, 18, 25,
46, 56, 77, 79, 85, 87, 90, 91
Speyeria zerene carolae, 85, 89
Speyeria zerene conchyleatus, 4
Speyeria zerene garretti, 85, 86
Spevyeria zerene gloriosa, 1, 4
Speyeria zerene qunderi, 85, 86
Speyeria zerene hippolyta, Frontis.,
i, v, 2, 5, 16, 23, 34, 35, 40, 43
- 45, 46 49, 56, 59, 70 72, 74-80,
83, 85, 101
Speyeria zerene myrtlae, 88
Speyeria zerene zerene, 85, 86, 88

spider(s), 41, 50

spines, 2, 47, 74 ‘ ’

spring-bank clover, 3, 15, 18, 78, 93,
94 ‘ ‘

Spring Mountains, Nev., 85

spruce, 94-99, 101

Squaw Creek, Ore., 7, 58

staff gentian, 69

Starker, Elizabeth, 1i,
Cameron, Mrs. John)

13 (see also



status, i, 59, 66 ‘ ‘ Waldport Dis#ficf Office, i

stem borer, 60 waldport, Ore., 12, 14
Stonefield, Chariles, 12, 13 Warner Range, Ore., 86
Stonefield, Fred, 12-14 , : Warren, Welcome and Dolly, 12
Stonefield, Marie, 13 , ' weather, 5, 34, 41, 43, 44
Stonefilld, Rufus, 12 , western hemlock, 21

storm(s)(y), 8, 34, 41, 43, 48, 60 western lady, 78

strip mining, 1 - , : ‘ Westport, Wash., 5-8, 56, 58
succession, 3, 5, 11, 16, 17, 60, 62, 69, 80 White Man, 11 :

sucrose solution, 36 ( Willamette Valley, 1, 10, 18, 79

wind(s)(swept), Frontis., 15-17, 19-21,

; , 23-25, 27, 28, 31, 32, 37-41, 43, 44,
taiga spruce, 89 57, 60, 62, 65, 72, 74, 80, 81, 97,
tansy, 16, 28, 60, 61 98 \
temperature, 19, 20, 23, 24, 32, 36, 47, 48,

50, 52, 55, 73 ’

teneral, 30, 32 xerograph(s), 53, 54
Tenino, Wash., 18, 56, 88 ,
Tenmile Creek, i, 7, 8a, 18-21, 34, 44, 58,

67-69, 80, 92, 99 Yachats, Ore., 7, B8a, 58
territories, 39 ~ Yamhill County, 87
thistle, 16, 28, 29 yarrow, 16, 28, 31, 44, 99

thistle butterfly, 78 yellow prairie violet, 18
threatened, i, 3, 68, 70 ' : .
Tillamook County, Ore., i, 5, 7, 16, 56, 67 :

traffic, 41, 58, 60, 64, 65, 69 Zapus trinotatus, 21
translocate, 34 zerene, 4, 6, 9, 86

tree mice, 41

Trifolium wormskjoldii, 18

Tsuga heterophylla, 21

U.S. Highway 101, 12, 13, 29, 29a, 31, 43, 57,
60, 63, 83, 97, 98 (see also highway)

Vancouver lIsland, 8, 46 ; ¢

Vanessa annabella, 78

Vanessa atalanta, 78, 83

Vanessa cardui, 78 ;

Vanessa virginiensis, 78

Viola, 22, 84 ;

Viola adunca, 8, 11, 15, 16, 22, 28, 29, 37, 43-45,
53, 59, 62, 67-69, 73, 74, 80, 92, 98

Viola glabella, 43, 51

Viola nuttailii, 18

Viola sempervirens, 43

voilet(s), 2, 6, 9, 15, 18, 36, 37, 39, 41, 43-51,
53, 55, 56, 59, 69, 72-75, 84, 92-97, 99-101




INDEX ADDENDA

breeding, 34a, 34b
carrying capacity, 34a, 34b

egg(s), 34a
environmental resistance, 34b

fertile(ity), 34a
flight, 34a ﬂ
food supply (larval), 34b

habitat, 34a
hippolyta, 34a, 34b

K selection, 34a
limiting factor (population), 34b

ova, 34a
oviposit(ion), 34a

parasife(izafion), 34b
population, 34a, 34b
predation, 34b

r selection, 34a
reproductive, 34a

selection, 34a
Speyeria, 34a

transects, 34b

Viola adunca, 34b

weather, 34a
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