MIMULUS CARDINALIS Douglas ex Bentham (SCARLET MONKEY FLOWER), AND
WHERE IN THE CALIFORNIA COAST RANGES DID DAVID DOUGLAS FIND THE
CLOSELY RELATED MIMULUS LEWISII Pursh?

By David Rogers

Due to its salient corollas, Mimulus cardinaliss one of the most conspicuous (and thus most well known) of
the native wildflowers that occur in wet or moist habitats in western North America. Although this species is
most often encountered along perennial streams, it can also be found at springs, seeps, and in other kinds of
wet or perpetually moist habitats, such as in hanging gardens on seepy cliffs, or at the bases of cliffs where
water from a overhanging seep drips.

The first scientific specimens of Mimulus cardin
alis, along with the seeds by which it was intro-
duced into European gardens, were collected by
David Douglas, the famous botanical explorer of
western North America, during his extended stay in
California in the early 1830s. In a letter to his men-
tor, Sir William Jackson Hooker, datelined ¢ a 2 ¥ (' S
rey, Upper California, Nov. 239 My omZ ¢ 5
noted G K| (0 Micn@ua | have added several,
among them the magnificent M. cardinalisb'é
Douglas was then on his second expedition to
western North America on behalf of the Horticul-
tural Society of London, to which he sent his col-
lections of plant specimens and seeds; Douglas also
made duplicate collections, which he sent to Hooker
in Scotland. On the receiving end in London there
were two gentlemen who, like Sir William Jackson
Hooker, rank amongst the most famous botanists of
the 19" century: George Bentham, the secretary of David Dougla&l 7991834)as portrayed in volume tWhef
the Horticultural Society, and John Lindley, the Companion to the Botanical Ma@a28®.At an early age

assistant secretary. Douglas exhibited a keen intereature which increasingly
The first published description of Mimulus car became focused on plants as he matured. It was while he

Co_ s x . & & ﬂﬁe t atth 30w B i Gate20(or 1821) that
dlnalls_z b a 2 y LI 3 .S Hy 2 gch.D S %e met%ir Wilﬁﬂa ac sor?sgogker, and according to Hoo
phularlnea(_a IndicaeA Synopsis of the Ea_st Indian 4 gl as was AA dili glecmres at
Scrophularineae contained in the collections pres g ven by the Professor of
ented by the Easindia Company to the Linnaean Dougl as became Hooker s fi
Society of London, and in those of NRoyle and botanical outings to the Scottish highlands and islands (Hot
affinities and subdivisions of the @d. Sy i K | Ya»éggker, Dolgas 0s hGreat activity,

. . . . stemiousness, and energetic zeal, at once pointed him ot
text was published in 1835. This text also included an individual eminently calculated to do himself credit a

the first published descriptions of a number of other scientific traveler.d Ho o
plants that Douglas had recently sent from Cali- Douglas as a boizal explorer to the Horticultural Society of
fornia, such as Penstemon centranthifoliugcarlet London, and Douglas departed for London in the spring
Bugler), Keckiella cordifoli§Heart Leaf Penstemon), 1823. In the same ye&rouglasmade an expedition to

Castilleja exsertd / 2 YY 2y h ¢ fCaséllejd f ’ze"i‘ﬁtﬁ”f\lh')orih America, and in 1824 and 1sfhiteo

: . . < o A much morambitious a@engthy expeditions to western North
densiflora(Strait Beaked h g € Q4 ) and TApdyS NJ America. Dougldied in Hawaii in July of 1834; his manglec

aria eriantha(Johnny Tuck or Butter and Eggs). The body was found in a pit trdprigrcattle.



text for Mimulus cardinalisn Scrophularineae in
dicaeis as follows:

8. M. CARDINALIgDougl. MSSYjllous, foliis amplexi
caulibus ovatis margine edestatis, pedunculis folio
longioribus, calycibus amplis iuftatris vix plicatis,
dentibus aratis acutis, antheris vdl@algornia,
Douglas

In a number of botanical and horticultural texts
dating to the mid 1800s, the authorship of Mimulus
cardinalisis Douglas ex Lindley, for in the later part
of theyearinwhich. Sy 4 KI YQa GSE(
John Lindley wrote an apparently more widely read
English language description of the species, and it
gl a |aadzySR GKI
LJdzo t A AKSR®
cond series of the Transactions of the Hortidukal
Society of Londgrs as follows:

XlI. Note uporMimulus cardinalisa new, hardy,

&c. Assistant Secretary.
Read Nov41835.
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Sir William Jacksohlooker(17851865) one of the most
prominent and prolific botanists of ®heerit@ry, was the
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RegiusProfessor dBotany at the University of Glasgow from
herbaceous plant. By John Lindley, Ph. D., F. R. S. &c820 to 1841, and the director of Royal Botanical Garden:

Kew from 1841 until his death in 1865. Hooker was also

founder of a number of journals, sltots Florg8 vols,

18221827),The Journal of Botda.k.a;The London Journal

From the Californian seeds most lately received byof Botany 20 vols, 183®57), The Companion the
the Society from Mr. Douglas, has been raised anBotanical Magazi(# vols, 1835),Icones plantaru{®0

apparently hardy herbaceous tiartteauty of which

vols, 1831854), an8pecies filicugd vols, 184864), and

is so remarkable as to have induced the Council to direatas the editor ©fu rs Batasical Magazinem1827 to his

a figure of it to be prepared for publicatioframshe
actions

This is a speciesMimulusto which the name of
cardinalizvas addeby its lamented discovitreng-
las died in Hawaii in July of the previous year], in

deat h i n 1865. Hooker 6s

Victoria Regiél851),Genera filicurfl842),Flora Boreali
Americangl840), and with G. A. W. Affioét,Botany of
Be é84h)ey 6 s

Captain Voyage

consequence of the brilliant scarlet of its blossoms. Its
stems are from one and a half to two feet high, erect,
loosely branched, and covered with long delicate hairs.
The leaves, which are of a palevigtllgreen, are also
hairy, of an obovate figure, with regular toothings, and
connate at their base, which is their narrow@siepart.
flowers grow singly in the axils of the leaves, which are
shorter than the hairy peduncles. The calyx is strongly
ribed, obliquely fiwmthed, soft and hairy. The corolla

is internally of the brightest sdarteif a pale reddish
yellow on the outside;bibsder is divided into four
rather convex lobes, all of which are oblong and notched
at the end, arde lowenost is the widest. Along the
base of each segment passes a short, deep, reddish
brown line, which loses itself in the tube.

Cultivated in the open ground, this plant flowered
abundantly from July to the end of September. It ap
peared to efer a moaist rich soil, and did not suffer at all
from the ardent sun to which it was exposed at the foot

of a south wall. It produced seeds in some guoantity,
stucksoreadily from cuttintfgtthere idittledoubt of
its becoming a common ornashére gardens.

George Benthar(il80€1884). Botany tsidentsworldwide
soon become familiar with
Benth.), for it is attached, in one way or anaithiermriense



The accompanying plate has been prepared from anumber of plant species. Although Bentham had no fori
drawing by Miss Drake, and exhibits as near aneducation in botany, Ha the capacity to become totally
approach to the brilliancy of the original as the power afoncentrated on asybject thadrew his attentjoandthe

water colors will produce.

Over the next several years Mimulus cardinalis
was frequently noted in European botanical and
horticultural journals, and a number of these fea-
tured full page chromolithographic plates of the
species. At that time there was an obsession among
European gardeners in ornamental plants that had
been recently introduced from other parts of the
world, and particularly so in England, where a large
number of highly illustrated periodicals arose to
meet the demand for depictions and information

about such plants. Such journals include Curta Q a

Botanical Magazine9 Ré I NRQ&a . 2 {,l
tFEG2yQa al3aFTAyS 27

Flowering PlantsThe British Flower Gardehod
diges Botanical CabinetThe Botanist The FloH
Odzft GdzN¥ £ / I 6 Ay S, TheyBatanic

inheritancehat he received from his dgthSir Samual
Benthamalong with that ahd his uncle, the philosopher
Jeremy Bentham, allowed him dexsteohis life to the
study oplants Bentham was the secretary of the Horticultur:
Society of London from 1829 to 184@asthd presidenf
the Linnean Society of London from 1861 to 1874. In 1854
donated his herbarium of more than 100,000 specimens to
Royal Botanical Garden at Kew, and in the following ye
yielding to the persuasion of Sir William Jackson Hooker
John Lindlehe joined the staff at Kew, where he continued h
botanicaresearch for the rest of his life. nuigerous
botanicatextsincludeLabiatarum genera et spedigs6),
Plantas hartwegiar{a8391857),The Botangf the Voyage
of H. M. S. Sul{ii844)Handbook of the British Klk888),
lera Hongkon eg' 6]1)El straliengrsvols., 1863

y {Eég)ﬁangvim %i 10s&pH %aal}@ﬂ Ho@emera Plantarum
. 7188B; Viddker wa¥thte sonvoSnliantt Jacksbid rtb8kér

of primary collaboratetth Charles Darwin in the theory of

evolution).
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net and Magazine of Exotic Botariyhe Floricultural
Magazine and Miscellany of Gardenjigkotic Flora
The Florist and Pomologisind so on.
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below, indicate that a hyperlink exists to an online
document or to a high resolution image of an
illustration. By clicking on the word, the document
or image can be downloaded for viewing. Left click
the images to see them in full size; if you want to
save a copy, right click theiY 3S | yR &
picture as.£
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John Lindley(17991865), the foremost orchidologist of the
19" centurylindleyanahe scientific journal of the American

FOLLOWING PAGEe plate #t accompaniédi n d | e y 80schid $ogiety, is named in his honor), became the assis
on Mimulus cardinailis theTransactions of the Horticulturalsecretary of the Horticultural Society of London in 1922, anc
Society of LondofhedelineatoiSarah Anne Drake (3803 first professor of botany at University College (now t

1857), was not only one of the most gifted botanical i

llustrdtoversity of London) in 182¢he same year he became the

of her time, but also one of the most prolific. Drake illustesttédr ofThe Botanical Registarhich he renamed as

about 1,150 plates that were publisBedl wma r d 6 s
Registebetween the years 1831 &4d,Jand was also
major illustrator for a number of other classic botani

BEodt vaanri dcéasl B oint reomoi of its Founékee, §yidentham r
a Edwards), and in 1841 hdogndedthe very successful
cal tBxasy d e n e r ,owhich G editech for ndadyeass. His

such as Ja @rehsdac&a of Mexeaahd Guate numerous botanical texts inéladatroduction to Metural
mala J o hn Génera dnd eSpebdies of OrchidaceouSystem of Botarf$831),Genera and Species of Orchid
PlantsandSertum Orchidaceum and Ge o rThgee Beeous Rlant§l®35),Sertum Orchidaceu(@838),Flora

Botay of the Voyage of H. M. S. Sulphur

Medicg1838), andlements of Botgag41).
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Mimulus cardinadis illustratein volume oneTdfe Botanist837. The accompanying text, by Benjamin Maud or John Hen
stated that MMbrfulusastroduced of late yegrse this las, unguestionably, excited the greatest interest
floriculturists. Thelows possess much beauty, and their color is
were explained as: fl, The calyx opened (after olae ¢
opened, to shewdsl} the stamens attached thereto. 3, The anther, unopened. 4, An anther after the discharge of its p
of the glandul ar spines, magnified, that grow on the
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MIMULE CARDINAL

Mimulus Cardinahs

Mimulus cardinass illustrated in the third vol@itwenales de Flore et de Pomone, ou Journal des Jardins et daskClhamps
Jounal et Flore déardink, 18351836.
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Mimulus cardinaligs illustrated in volume thrBesok t on 6 s Magazi ne of Bo,t1l&Mn yrheaditor, R
SrJoseph Paxton, noted that the ASingularly for mshd an

BN

green leaves, which produce an effect that cannot but prove a valuable accesgjpa to duefloweo r nament s . 0O
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Mimulus cardinadis illustrated in volume 62 wfr t i s 6 s B o(18a7nti 35&0)n thdMaccpmpanyimge&iktWilliam
Jackson Ho dOkthersevara specteMuhutudiscovéred by Mr. Douglas on the fertile shores of N. W. Americe
was among the last, as it certainly is the most beautiful, @f the whole



JT Hart dé -
miMuLus Cardmmalts Neaaeic R

Mimulus cardinassillustrated wolume 7 (or new series vol. THeoBritish Flower Gard&®, t. 358), and in

volume 2 ofhe Ornamental Flower Garden and Sh(a8Bery. 99 In the text that accompatiied

illustration ifhe British Flower Gayiavid Donnoted hat A Thi s spl endi d species
Californian discoveries, and although but very recently introduced it has already become a common ornament
flower border, fromthf acul ty with which it is increased both



A DISSATIFACTION

Sir William Jackson Hooker, in volume 64 of / dzNIi A &4 Q& . 2 ( (187A103560), a I A 1 ;
noted that the beauty of Mimulus cardnalis ds somewhat diminished by the reflexed [back-
wardly turned] position of the scarlet lobes of the corolla.€ A similar opinion was expressed by
Benjamin Maund or John Henslow, for in volume one of The Botanis{1837) it was noted that
Mimulus cardinaligiMay be reproached with reflexing its petals [corolla lobes] unduly,¢ and
one of the horticultural journals of that time, ¢ KS Cf 2 NA Odzft G dzNJ> £ / F,oAy S
went so far as to depict this species with spreading corolla lobes:
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Mimulus cardinadis illustrated in volumefJ oseph MHher iF$omdsultur al Cabi
Magazinél836) Although Harrisorade nonentiorof theerroneourature dfisdepictiorne didnote

thatMimulus cardindid s a most beauti ful flowering plant, a
ard merits a place in every one, both amto€adts fine scarlet blossoms, as well as its continuing to

bl ossom from early to | ate in the season. 0

Although it is unknown how widespread this dissatisfaction with Mimulus cardinaligvas at
that time, it is known that plant breeders soon began producing hybrids between this species
and its nearest relative, Mimuluslewisii which has spreading corolla lobes.

Like Mimulus cardinalis, M.lewisii was also first introduced into European gardens from
seeds that David Douglas collected in California. Douglas applied the name Mimulus roseugo
the plants that he found in California in 1831, but his name was invalid, for the species had
already been named. Mimulus lewisiwas first named and described by Frederick Pursh (1774-
1820), in volume two of his Flora Americae Septentrionalis, or a Systematic Arrangement and
Descriptions of the Plants of Northmerica which was published in 1814 (the plants that



Douglas found in California represent the Sierra Nevada race of M. lewisij the Rocky Mountain
race occurs in the Cascade and Rocky Mountains, from western Canada to Utah and Colorado).
Pursh named the species in honor of Meriwether Lewis of the Lewis and Clark Expedition, who

O2ftft SOUSR (KS GelL)lS aLISOAYSY ahy GKS KSI R &LINAR
Sir William Jackson Hooker, in volume 2 (part 9) of his Flora Boreali Americand838), reduced
M. lewisiito a variety of M. roseudvar. glabrior), and it was George Bentham, in volume 10 of
5S /I yRadfoius Systematis Naturalis Regni Vegetafdifig6), who first reduced M.

roseusto a synonym of M. lewisii

AND WHERE IN THE CALIFORNIA COAST RANGES
DID DAVID DOUGLAS FIND MIMULUS LEWISII?

In California Mimulus lewisiis known to occur only in the Cascades and the Sierra Nevada,
from Tulare County northward, and at elevations ranging from about 1,200 to 3,100 meters
(4,000 to 10,000 ft.), and thus far beyond the regions of the state that are known to have been
SELX 2NBSR o0& 5F@AR 52dAf+ aod l'a aNX¥ 52dz23fl aQa
Fd2Yaé¢ Ay NI LI R nBrRigh Colurikbi) inGuNé ofil 83BlInfaratich Kedadling
his stay in California is limited to that contained in letters he sent to Sir William Jackson Hooker
and to others in Great Britain, and from historical documents related to the early history of Cali-
F2NYALFS AY BKAOK aNX 52dz3fla ¢+a YSYGA2ySRo®
however, fairly certain, for in one of his letters to Hooker, Douglas stated that in his previous
f SGGSNI 6OFNRY az2yiSNBev GKFEG KS KFER a5SdélFAf SR
and the progress of my collections, as well as gave you a brief n2 G A OS 2F GKS Oz
(Companion to the Botanical Magazigel51-152, 1836).

David Douglas arrived at Monterey on December 22, 1830, and spent the next three months
negotiating his stay with the territorial government (at that time California was a territory of
Mexico). While awaiting his passport Douglas made one excursion beyond the vicinity of the
Monterey Peninsula, when, in February of 1831, he accompanied William Hartnell, a Monterey
merchant, to Mission San Juan Bautista. From there Douglas proceeded, with an armed escort,
to the missions of Santa Clara and Santa Cruz, and he had returned to Monterey by the second
day of March.

After receiving his passport on April 20", Douglas headed south, and by April 25™ he had
reached the mission at Soledad. Two days later he was at Mission San Antonio, and he reached
Mission San Miguel by May 1%, Mission San Luis Obispo by May 3", Mission La Purisima by May
5™ Mission Santa Ynez on May 6" and the Santa Barbara Mission by the middle of the month.
I FGSNI ! AK2NI adledNBHEGNYBRIELE2. aRFUANDE S5 FHzBT b
it took him much longer to get back, forhe g & G2 OO0F aA 2yt f & LISYSGNI (A
GKAOK a1ANI (GKS O2Faidot 52dz3fla 324 ol O1 G2
least July 15™.

52dAf a4 GKSyYy G{ G NadSoR thiF exchisiof heélso Gditdd Fal Jose,0 2 T ¢
Santa Clara, Sonoma, Fort Ross, and Mount Diablo, where he collected the rare Mount Diablo



Mimulusoseuglewis)i as illustrated in volume B dfw a Bothidical Registe833the study was a plant
that had been raised from gbetisvereollected by David Douglas in Caliidt8&il
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Fairy Lantern (Calochortus pulchellu3ouglas ex Bentham).

Douglas had returned to Monterey by August 25" of 1831, and on some date between then
and November 23" he sent his first shipment of California plant specimens and seeds to
England, which included his Mimulusroseus(lewisi specimens and seeds. In his description of
Mimulus roseuslohn Lindley noted that:

This beautiful Monkeyer was sent by Mr. Douglas from Northern California in 1831. In his
letter to the Horticultural Society he spoke of it as extremely rare, and the most striking object
he had met with in that country. A very few grains of sflétlateeached England; and

from those a small number of plants were dbthuaeds(Botanical Regigibrl9, tab.

1591, 1833).

Douglas almost certainly found Mimulus lewisiiat a relatively high elevation, for a study of
reciprocal transplants across the elevation ranges of M. cardinalisand M. lewisiiin the Sierra
Nevada showed that the mortality rate of both species increased when planted beyond their
natural elevation ranges, and for the lowest plantings of M. lewisii only a few individuals
survived their first year, and all of these died during the following winter.®

For the remainder of DouglasQ & Gl & Ay gt &t M2 NY/A2Yy aKi$ yiG RNB|
arriving, and sailing without me,¢ and thus K S ould/not venture to be absent more than
FAFGSSY 2NJ (G6Syide RI &4&§e.the pdrt ofiMonesey). T DoBghds (G KS C
mentioned the location of only one of his later excursions, which was to the Santa Lucia
Mountains in March of 1832, where he encountered Abies bracteatdSanta Lucia Fir) and Pinus
lambertiana (Sugar Pine) in the vicinity of Cone Peak. As Douglas stated that he saw Pinus
lambertianafor only his second time in the Santa Lucia Mountains in 1832 (his first encounter
with this species was in southern Oregon in 1826), this rules out his finding Mimulus lewisiin a
number of higher elevation Coast Range localities in 1831.

To the north of San Francisco Bay Pinus lambertianais widespread in the southern
Mayacmas Range, which includes Mount Saint Helena (1324m/4343Q and Cobb Mountain
(1439m/4720Q and Pinus lambertiana common at higher elevations in the outer Coast Range
north of Fort Ross. In the Santa Lucia Mountains Pinus lambertianaccurs on Junipero Serra
Peak (1787m/5862Qand on the Coast Ridge in the vicinity of Cone Peak (1571m/5155%, and in
the San Rafael Mountains of central Santa Barbara County the species occurs from the vicinity
San Rafael Mountain (2010m/6593Q and eastward to Big Pine Mountain (2081m/6828Q and
Madulce Peak (1992m/6536

The higher mountain ridges and peaks within the region that Douglas explored, and where
Pinus lambertianas absent, include Mount Diablo (1173m/3849¢ and although this peak is
less than 4,000 ft. (1219m), it is not uncommon for montane species to occur at lower eleva-
tions in the Coast Ranges than they do in the Sierra Nevada. Further southward in the Diablo
Range, Mount Hamilton (1284m/4213Q énd its nearby summits are of sufficient height, and
across the Santa Clara Valley the highest peaks in the Santa Cruz Mountains are Loma Prieta
(1160m/3806%Qand Mount Umunhum (1063m/3486

On his return to Monterey from Santa Barbara, Douglas could have passed through the
Santa Lucia Mountains via the route of the Portola Expedition of 1769, as did Theodore
Hartweg in 1847 (Hartweg was also a plant collector for the Horticultural Society of London).
This route was through the canyon of San Carpoforo Creek, and although the pass is only about



762 meters (25009 Dhree Peaks is a short distance to the northwest, the highest point of which
is 1030 meters (3379Q 0

It is also possible that Douglas ventured to the San Benito Mountain region of the Diablo
Range, which has an extensive area above 1219 meters (4000Q that includes Sampson Peak
(1421m/4,663%, San Carlos Peak (1477m/4845Q San Benito Mountain (1597m/5241Q Santa
Rita Peak (1574m/5165Qand Condon Peak (1515m/4970Q There are also a number of other
peaks in this section of the Diablo Range that are of sufficient elevation, such as Rock Spring
Peak (1229m/4033<, Bucks Peak (1266m/4153¢, Tucker Mountain (1247m/4092Qp, Hepsedam
Peak (1368m/4487Qand Center Peak (1382m/4535)

The highest mountains and peaks in San Luis Obispo County are all in the La Panza Range,
and the highest pointof i KA a4 NJ y3S A& al OKSayl az2dzyilAy OmMH

The San Rafael Mountains in central Santa Barbara County, west of San Rafael Mountain
(where Pinus lambertianas present), include a number of peaks and ridges above 1219 meters
(4000Q Buch as Zaca Peak (1323m/4341Q Ranger Peak (1414m/4640Q Cachuma Mountain
(1431m/4696<% Figueroa Mountain (1685m/5528Qand McKinley Mountain (1884m/6182Q To
the south of the San Rafael Mountains there are also prominences in the upper watershed of
the Santa Ynez River above 1219 meters (4,000Q 8uch as Little Pine Mountain (1373m/4506
and Alexander Peak (1252m/4107Q and to the north of the San Rafael Mountains the Sierra
Madre Mountains also have many areas above 1219 meters, such as Miranda Pine Mountain
(1256m/4120 Timber Peak (1452m/4764¢ McPherson Peak (1752m/5749(, and Peak
Mountain (1781m/5843)

Douglas had to cross the Santa Ynez Mountains twice while going to and returning from
Santa Barbara, and had to have taken one or both of the routes between the missions of Santa
Barbara and Santa Ynez. To the east of the summit of Refugio Pass 6 ¢ y T Y K, #the qoest &f 0
the Santa Ynez Mountains includes areas above 1219 meters, such as Santa Ynez Peak
(1310m/4298Q and Broadcast Peak (1228m/4028Q To the east of the summit of San Marcos
Pass0 c T y Y K, the crest 61 the Santa Ynez Mountains includes an extended area above 914
meters (3000Q which includes La Cumbre Peak (1215m/3985Q

When keeping in mind that Douglas spent about six weeks returning to Monterey from Santa
Barbara in 1831, it seems most probable that he found Mimulus lewisiisomewhere between
Santa Barbara and Monterey, and my hunch is that it was somewhere in Santa Barbara County.

THE EARLY HORTICULTURAL HYBRIDS BETWEEN
MIMULUS CARDINALIS AND MIMULUS LEWISII.

The first published description of a hybrid between Mimulus cardinalisand M. roseus
(lewisi) was in the September, 1837 edition of t | E( 2y Q& a | 3 l(volMyFéorugy® . 2 (|
1837 to January 1838). Sir Joseph Paxton named the hybrid Mimulus harrisoniabut failed to
mention who the plant was named for. It was produced in the nursery of Messrs. Low and Co.,
Clapton, and flowered for the first time in June of 1837. Another hybrid between M. cardinais
and M. roseus(lewisi), Mimulus roseecardinalisHenslow, was first described and illustrated in
volume two of The Botanis{1838). The hybrid was the creation of Mr. Hodson, the director of
the Botanic Garden of Bury St. Edmonds, and it flowered for the first time in the summer of
1837. Both of these hybrids were produced from the seeds of a Mimulus roseuplant that had
been fertilized with pollen from a Mimulus cardinaliplant.
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Mimulusarrisonias illustratéd volumeixofThe FIl or i cul t ur al 1Ba8mitheugper and F|I
right), anshvoume fouréfa xt on6s Magazi ndFlowvéringBPtaiit€888% y and Regi ster
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Mimulus roseardinalias illustrated in volume tWi@Botanist838. The numbered figunese explained
asfl, The corolla laid open, shewing [showing] the four didynamous [paired] stamens attached to its lobes. 2, T
Pistil.o
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In the early 1840s another hybrid between Mimulus cardinalisand M. roseus(lewisi) was
described and illustrated in a number of texts. In 1839 the original plants (from which the
seeds were widely distributed) were raised by W2 Ky al Of F AyZ 2F | SNI f RQ&
Ireland, for whom the hybrid was named. Maclain produced these plants by breeding the
Mimulus harrisora hybrid between M. cardinalisand M. roseuswith M. cardinalis The seeds
were product of placing M. cardinalispollen on the stigmas of the harrisoniahybrids, and thus
the plants were more closely related to M. cardinalisthan to M. roseus Although the authors
who mentioned the name of the breeder were in agreement in that he 61 & FNBY | SNJI f
Cross, there was a disagreement as to the spelling of his name. This factor, in combination with
erroneous translations 2 ¥ G KS 0 NBSRSNDa vy &rhapsytypdrapbicdla | y A OF
errors), resulted in a variety of spellings for the name of this hybrid.
The following series of chromolithographic plates illustrate this variously named hybrid,
which was said to have had larger corollas than that of its parents, and the throat was said to
be deep red, as shown. Your guess is as good as mine as to why some of these illustrations
depict this hybrid with generally spreading corolla lobes, while others depict it with reflexed
corolla lobes.

In the early 1890s another horticultural variety of Mimulus cardinaliswas produced in
Germany. The hybrid, which was named Mimulus cardinalis pictuslort., was described and
illustrated in volume 40 of Gartenflorg 1891, and in volume 16 of Wiener lllustrirte Garten
Zeitung 1891. The name of the other parent was not stated. The corollas were golden yellow
with a purplish-red throat.

Mimulus cardinalis piessilustrated in volume 18ieher lllustrirte Garten Zeiflg8] .
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Mimulus rosewar.fmaclainianass illustrated volume 68 6fur t i s 6 s B g 1842nin theaatcomyangrey zekt iSie
Wi | I i am Jac ks o Beautifal askagerthe sidwanellekdowrt dpadiesulBrom Californi&). roseusndM.
cardinaligthis, we think, exceeds them both in the size and rich coloring of the flower; and we cannot doubt but whel
more general cultivation, it will become a greai favorite.
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Mimulugimaclainianéiss illustrated volumaineofPa xt on 6 s Ma gle42. iinrthe acadmpaBymg texh Sir Joseph
Paxt on #ireseus statdtdbe one df the parents, and there can be little qudstbandinaliss t he ot he |



TheMimuluplateinvolume twof  J a n e THeloardlioen& F | o we r PeGaniadlgdd.Mio mu IOu $ & finm a
is in the upper centdr,cardinalis in theuppereft, andV.roseudlewis) is in the lower left. The plant in the center actual
represents two spechMsguttatu@dhe Common or Seep Monkey Flower of western North AMeligaugmbit is anative
oftemperate South America). These species, which at that time were considered to be vaspteesirdtstmueished

by their corollas throatd\.lfuteuthe throat is open @epicted ithe flowers to the right)evitiill. guttatuthe throat is nearly

closed due to the upwardly swollen patipi¢ssih the flowers to the léfimulusmithjiwhich idlustrated on thight, was
acrosdetween thévulariand ariegatusarieties dfimulusuteus
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According to the accompanyingtegtume fourTdie British Flor{&843, this illustratisapresentgarieties
of Mimulugardinalis

Natural hybrids between Mimulus cardinalisand Mimulus lewisii occur at intermediate
elevations in the Sierra Nevada, where the ranges of these species overlap. A plate of photo-
graphs depicting a flower of a typical M. cardinalisplant, a flower of a typical M. lewisiiplant,
andi KS Ft26SNBR 2F GSYy AYUGSNYSRAIFIGS LXIlydasz
LINEFSNBYOS YR (UKS S@2fdziA2y 27T Pracéedimgs df thel NI
National Academy ofcg&encegPNA$96 (21): 11910-11915, 1999, which is online at:

Aa
Al
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http://www.pnas.org/content/96/21/11910.full

This article represents one of many published scientific papers that discuss the Mimulus
section of Erythranthe to which M. cardinalisand M. lewisiibelong, for it has become a model
system for evolutional, ecological and genetic research.

The color and the shape of the flowers of Mimulus cardinalisand M. lewisii represent
evolutionary adaptations that aid in attracting their preferred pollinators. The flowers of M.
cardinalisare typical for plants that prefer hummingbirds, for they are red in color and are rich


http://www.pnas.org/content/96/21/11910.full

in nectar, and since hummingbirds hover while feeding, there is no need to provide a landing

pad (and hence the reflexed corolla lobes). The stigma and anthers are situated at just the right

place abovethe O2 NR f € I (dzoS a2 GKIFIGd GKSe& O2YSitksy 02y
feeding, and the deposits of pollen thereon are thus often transmitted to other plants of the

same species. It is believed that hummingbirds learn to associate red flowers of particular

shapes with large rewards of nectar (insects tend to ignore red flowers). Other typical

hummingbird pollinated species include Hummingbird Sage (Salvia spathacaa>~ | dzY YAy 30 A N
Trumpet or California Fuchsia (Epilobium canuryand the various paintbrushes (Castilleja. The

flowers of Mimulus lewisiare also well adapted for their preferred pollinators, bees, and since

bees do not hover while feeding, the spreading corolla lobes provide an excellent landing pad.

TAXOMOMY

Unlike the taxonomical history of too many plant species, that of Mimulus cardinalisis
relatively simple. In 1840 the French botanist Edouard Spach (1801-1879) placed M. cardinalis
into a genus which he named Erythranthe’ and although this genus failed to gain acceptance
by other botanists, Erythrantheeventually became the name for the section of Mimulus to
which M. cardinalisand its relatives are now placed. In 1857 the French botanist Johannes
Groenland (1824-1891) assigned M. cardinalisto the genus Diplacus® but he appears to have
remained alone in his opinion. In 1909 Edward Greene named three varieties of M. cardinalis
but these were soon reduced to synonyms M. cardinalisby his contemporary botanists. These
varieties were griseus based on a specimen that was collected on Santa Catalina Island, rigens
based on a plant collected in the vicinity of San Bernardino, and exsu) based on a specimen that
was collected on Cedros Island, off the coast of Baja California.” Edward Lee Greene (1843-
1915), the first faculty botanist at the University of California (at that time there was only one
campus: UC Berkeley), was much ridiculed by his contemporary botanists for excessively
naming and splitting taxa. In spite of this, a very large number2 ¥ DNB Sy S$Qa Gl EI Kl
test of time, as evidenced by his authorship of three of the seven Erythranthespecies.

ERYTHRANTHE

According to the results of the research of Beardsley, et. al. (2003),% the Mimulussection of
Erythrantheis comprised of seven species that originated from insect pollinated ancestors, and
hummingbird pollination preference evolved twice within this group.”

The earliest development of hummingbird pollination preference in Erythrantheevolved into
the M. verbenaceuseastwoodiae nelsoniiand rupestrisclade, which further developed into
two divisions;, one is represented by M. verbenaceuand M. eastwoodiaeand the other by M.
nelsoniiand M. rupestris’ Mimulus verbenaceus. Greene occurs along streams and at iso-
lated springs and seeps from the Grand Canyon region of northern Arizona to the Sierra Madre
Occidental in the Mexican states of Chihuahua and Sinaloa, and MimuluseastwoodiaeRydberg
is a primarily a seepy cliff dwelling species of southwestern Colorado, southeastern Utah, north-

" This paper is online at:
http://rydberg.biology.colostate.edu/seminarPDFs/Beardsley _May 7.pdf



Fig. 59. — Diplacus cardinalis.

1, ipgacu Miruluscardinalias illustrated volume six of the fourth seriRasvole Hoticol#8572, a cross

section of Mimulus cardindlisr u i t as il I ust Hantdbedh der 8ystdiatischen rBaotanikVe t t
1935 3, a cross sectionMimulus aurantiadusit as illustratedArd e | e fPFGMoaagraph ®f the Genus
MimulusAnnals of thdissouri Botanical GarttEn98B88 19244, a cross section dflanulus guttatfrsit,
which i s al so f Dipacusnasagenusiceatet bynThoghasadNpttiall§3986n which he
placed a numbertbiis fanamed taxa of thmulus aurantiacwsnplexthe sticky or bushy monkey flowers of
the California Floristic Provinke) c o r d i n §he tgeneritéN\name adludés to th@ splitting of the capsule,
attached to each valve of which is seen a large placenta, and under its edges are fundateessedder
(re.,A OTWoNew Gener a of (TCaayl) rofmasrsh Natural Higttom NMdgazined of Zoology,
Botany, and Geoldgyl361L39, 1838)A | t h o u gDiplatudidbecanheVidélyg acceptatiwas eventually
reducedhesection dflimulughat includesetM.aurantiacusomplex @M. clevelandii



western New Mexico and northern and southern Arizona. MimulsnelsoniiA. Grant is a stream
and cliff dwelling species with linear leaves that occurs in the Sierra Madre Occidental in the
Mexican state of Durango, and M. rupestrisE. Greene is a wet cliff dwelling species that is
apparently known from only one location in the Mexican state of Zacatecas, near the town of
Morelos.

The other Erythrantheclade retained a common insect pollinated ancestor for some time,
and at some point Mimulus parishiievolved from this line. Mimulus parishiE. Greene is an
insect pollinated annual herb of sandy stream beds that occurs from the southern Sierra
Nevada and desert mountains of California and southwestern Nevada, to the Transverse and
Peninsular ranges of southern California and northern Baja California. Later on within this
Erythrantheclade hummingbird pollination preference evolved for the second time, resulting in
Mimulus cardinalisand the Mimulus lewisiiline further developed into two races, the Sierra
Nevada and Northern or Rocky Mountain forms™ (the latter occurs in the Pacific Northwest and
the Rocky Mountains).

DISTRIBUTION

Although specimens of Mimulus cardinalidave been repeatedly collected in Yakima County
in the state of Washington, one of which dates to August of 1895, it appears that the consensus
at the University of Washington is that this species is not native to that state.™

To the south the native distribution of Mimulus cardinalibegins in the southern watershed
of the Willamette River in western Oregon, and extends southward, through the mountains of
California (and in adjacent mountains of far western Nevada), to the Sierra de San Pedro Matir
in northern Baja California. Mimulus cardinak also occurs on some of the islands off the coast
of southern California and northern Baja California, and in mountainous regions of Arizona,
southwestern Utah and northwestern New Mexico.

According to a number on online sources, such as Wikipedia, the U{ 5! Q& bl G dzN} f wS

Conservation Service Plants Database, and 4 KS ! { 5! Q&4 DSNXLX I &Y
Network (GRIN), the distribution of Mimulus cardinalisxtends southward into the Mexican
states of Sonora, Sinaloa and Chihuahua. This is due to an acceptance of Mimulusverbenaceus
as a variety of Mimulus cardinalisor to the reduction of M. verbenaceuso a synonym of M.
cardinalis As stated earlier, genetic studies have shown that Mimulus verbenaceuand M.
cardinalisbelong to different clades within Erythranthe and the name Mimulus cardinalisar.
verbenaceugE. Greene) Kearney & Peebles is listed as a synonym of Mimulus verbenaceuly
both IPNI (The International Plant Name Index) and Tropicos. Mimulusverbenaceusvas first
named and described by Edward L. Greene in 1909 (Leafletsof Botanical Observation and
Criticism2: 2-3), and was first reduced to a variety of Mimuluscardinalisby Thomas H. Kearney
and Robert H. Peebles in 1939 (Journal of the Washingtolcacemy of Scienceg9: 491).
Kearney and Peebles retained Mimulusverbenaceuss a variety of Mimulus cardinalisin their
Arizona Florawhich was first published in 1951.

wSaz2.
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accompanying text states that this is an illusiitmtusfcardinalise pedicels are imlenger than the subtending leaves, the
corolla tubes greatly exceed the length of the calyces, and the lower corolla lobe3lascmaadmigarlcorrespond t
MmulusrerbenaceusAccording to Walcott, this is an illustration dhat gla@tencountered at Indian Gardens, along the Bri

Angel Trail in the Grand Camy@rgMimulus verbenac@iknown to océar.



MASKED MIMIC FLOWERS

As for the name Monkey Flower, this is @ misnomer that was based on an assumption by
English botanists that the generic name was derived from the Greek word for a monkey, and it
was further assumed that the name referred to either the appearance of the flowers or to that
of the seeds. The genus Mimuluswas first named and described by Linnaeus (Carl von Linne,
1707-1778), in the first edition of his Secies Plantaruniil753), and the name was based on the
appearance of the flowers of the type species, Mimulus ringenswhich is native to eastern
North America. On page 182 of his Philosophia Botanicél755), Linnaeus defined Mimulusas
oMimus personatug Mimusis a Latin word for a mimic actor, and personatuss Latin word for
a mask. As ringensis a Latin word for gaping, Linnaeus thought that the flowers of Mimulus
ringensresembled gaping masked mimics. In Austria plants of this genus somehow became
known as Juggler Flowers.*

To the left, a portraitiohaeughe founder of the binominal system of nomendatuttee rightlimulus
ringen$lowersas illustrated in wohe 8 of The Botanical Magazine, 1794.

MIMULUS IN PHRYMACEAE

Linnaeus placed the genus Mimulus in Scrophulariacegethe Figwort Family, and there it
remained in botanical literature until the mid 1990s, when, due to the findings of genetic
research, the Figwort Family was greatly dismembered. Mimuluswas placed in Phrymaceag
the Lopseed Family, which now consists of eleven genera and about 190 species. Mimulusis
comprised of about 120 species, and about 99 are endemic to western North America and
Mexico. About 10 species occur in temperate South America, and the remainder occur in
eastern North America (2 species), Australia (4 species), the Himalayan region (4 species),
Madagascar (2 species) and South Africa (1 species).**



Mimulus cardindliewers as photographed along Tassajara Creek, near the confluence of Olgigki Creek, in
June of 2009ryoki Creek is the perennial stream that enters Tassajara Creek from the west between Tassaj
Hot Springs and the confluence of Tassajara and Church creeks (Tassajara Creek is located in the Santa
Mountains of Monterey County, California).

DESCRIPTION

Mimulus cardinalids a perennial herb from creeping rhizomes (generally horizontal root
stalks that send stems upwards and roots downward). The erect or ascending stems range
from about 2 to 8 dm. tall (plants growing in deeply shady places tend to have widely sprawling
stems), and, except for the corollas, the entire plant is covered with a dense coat of soft
translucent hairs. The serrately margined oblong to obovate leaves are opposite, palmately
three to five veined, about 2 to 8 cm. long, and gradually become reduced in size upwards on
the stems (the bases of the upper leaves often clasp the stem). The bisexual flowers (i.e.,
flowers that have both pollen producing stamens and pollen receiving styles) are usually
produced in opposite pairs in the upper axils of the leaves, in a branching racemose inflor-
escence, and are on pedicels that range from about 5 to 8 cm. long. The tubular calyces, which
are about 2 to 3 cm. long and not much shorter than the tubes of the corollas, have five
outstanding veins that terminate in pointed lobes. The tube and throat of the strongly bilabiate
corollas are about 4 to 6 cm. long, and the lobes are laterally very strongly reflexed. The upper
lip is comprised of two entire lobes, and the lower lip is comprised of three lobes that are two
lobed at the apex. The corollas are scarlet red on the front side and a very light shade of
reddish or yellowish brown on the back side, and red or yellow hairs occur in the throat and
irregularly so on the margins; the marginal hairs mostly occur at and near the bases of the
lobes, but sometimes occur along tops of the upper lobes. The singular pistil and the four



stamens are well exserted, and the former arises from a superior ovary. The fruit is a narrow
and many seeded two celled capsule about 16 to 18 mm. long.

A Mimulus cardinaflewer as photographed along Tassajara
Creek, near the confluence of Oryoki Qegeluiite of 2009.



https://sites.google.com/site/ribes222/home/p.TIF

112218SNE {ANJ2AfEALY W Olazyo ! . NAST aSY2AN 2F GKS |
Companion to the Botanical Magazi@e79-182, 1836. The note about Mimulus cardinaligs on page 150.
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