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This study is the first to successfully address the identification of the botanical components of a garden in the 2000-year-old
palatial courtyard of Herod the Great’s Promontory Palace in Caesarea Maritima. Based on the extraction and identification
of fossil pollen grains, we were able to reconstruct at least part of the garden’s flora, which, we argue, could only have
grown within the confines of a garden of this splendid seaside palace which was protected architecturally from salty sea
spray. The palynological spectrum included, among other taxa, high percentages of Cupressaceae pollen (cypress) as well
as pollen of the non-local tree Corylus sp. (hazelnut), which was most probably introduced as an ornamental from the
northeast Mediterranean or from Italy. These trees appear to have been accompanied by other ornamental plants
(e.g. Salvia and various Rosaceae plants). The choice of flora to be planted in the garden is consistent with our knowledge
of prestige Roman gardens dated to Herod’s time. This exceptional and magnificent palace, with its luxurious architectural
features and its impressive, well-maintained garden, symbolized the power and the abilities of King Herod, the greatest
builder in ancient Jewish history.

Keywords: pollen; Herod the Great; Caesarea Maritima; Promontory Palace; early Roman period; ancient garden; Cupres-
saceae; Corylus

Introduction

The vegetal composition of ancient prestige gardens of the

ruling class in the Levant was a mystery until recently,

when a breakthrough was achieved by extracting fossil

pollen grains from ancient plaster originating in various

plastered installations in such gardens. The use of this

unique method enabled the reconstruction of the botanical

components that grew in an ancient royal Persian garden

at Ramat Rahel near Jerusalem, dated to the fifth to fourth

centuries BCE (Lipschits et al. 2012; Langgut et al.

2013). As pollen grains are the “fingerprints” of many

plant taxa, they are extremely helpful in the reconstruction

of ancient natural vegetation as well as environments

shaped by man (Bryant & Holloway 1983; Bryant 1989;

Faegri & Iversen 1989). Pollen cell walls are made of spo-

ropollenin, the most durable organic substance in nature,

and therefore can be preserved as fossils for hundreds of

thousands of years, mainly in anaerobic environments

(e.g. Bryant 1989; Faegri & Iversen 1989), but also in

archaeological contexts such as mud-bricks (e.g. Drori &

Horowitz 1989) and plaster (e.g. Weinstein-Evron &

Chaim 1999; Schoenwetter & Geyer 2000).

As is well known from historical and archaeological

records, artificially planted gardens were part of many

palatial edifices. Usually, they demonstrated the palace

owner’s capabilities both in controlling the natural envi-

ronment and in importing and possessing rare and exotic

plants, as well as his abilities to sustain these plants in

their unnatural habitat (Foster 2004; Conan 2007; Gleason

2014). During the Roman period, the phenomena of pres-

tige gardens and ornamental horticulture became highly

developed (Jashemski 1979�1993; Landgren 2013).

This study aims to identify the botanical components

of a royal garden of King Herod the Great of Judea

(ca. 74/73�4 BCE) in his palace in Caesarea, which was

excavated under the name Promontory Palace by the team

of Netzer, Gleason, and Burrell (Levine & Netzer 1986;

Gleason et al. 1998). The name was also adopted by Por-

ath, who excavated part of the complex on behalf of the

Israel Antiquity Authorities (IAA) (Porath 1996). Herod

the Great was known as the greatest builder in ancient

Jewish history and was responsible for several colossal

building programs throughout his kingdom. Archaeolog-

ical excavations have revealed the existence of gardens
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within and around Herod’s palaces and monumental

buildings in Caesarea, Jericho, Machaerus, and Herodium

(Figure 1; Netzer 1981, 2001, 2008; Gleason 1993, 2014;

Gleason et al. 1998; Evyasaf 2010; Netzer et al. 2010;

Gleason & Bar-Nathan 2013). Several archaeobotanical

studies have been performed at Herodian sites (Liphschitz

& Lev-Yadun 1989; Weinstein-Evron et al. 1989; Giorgi

1999; Liphschitz 2007; Lev-Yadun et al. 2010; Ramsay

2010), yet none of these were directly linked to the gar-

dens, or aimed to reconstruct the composition of the gar-

dens’ vegetation. Gleason submitted carbonized

macrobotanical samples from garden soils in Herod’s

palaces at Masada, Jericho, Caesarea, and Herodium for

analysis, but the remains analyzed appeared to comprise

components of the fertilizers used there rather than of the

garden’s plants, as is often the case in garden soils

(Gleason 1987; Miller & Gleason 1994).

This study aims to reconstruct the botanical compo-

nents of the courtyard of Herod’s Promontory Palace at

Caesarea based on fossil pollen investigation. This new

information provides the first tangible evidence for a gar-

den in the early phases of the upper courtyard (Figure 2).

It may also shed light on several aspects of Herod’s world,

including the use of plants to signify an elite status, and

importation of plants for the purpose of prestige.

The Promontory Palace at Caesarea

In 22 BCE, Herod began to build an enormous artificial

harbor (Sebastos), a palace (Herod’s Promontory Palace)

Figure 1. Map locating Caesarea and other Herodian sites
where royal gardens were discovered.

Figure 2. Plan of the Promontory Palace complex.
Drawn by J. Howard Williams, courtesy of the Promontory Palace Excavations.
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and a city (Caesarea Maritima) on the Mediterranean

coast of his realm (Figure 1). Herod devoted a major por-

tion of his personal and his kingdom’s wealth and resour-

ces to the project (Burrell 1996, 2009; Netzer 1996).

Flavius Josephus (Jewish Antiquities 15.331) called it the

“most magnificent palace”. It was constructed on a prom-

ontory in two stages (Figures 2 and 3; Gleason et al.

1998): the first phase (“Lower Palace”) was built around a

large rock-cut decorative pool, probably between 22 and

15 BCE (Levine & Netzer 1986). Netzer interpreted a

series of small rectangular cuttings around the pool as evi-

dence for planters between the columns (Levine & Netzer

1986), providing a garden effect. The second phase � the

“Upper Palace” � was built for the inaugural festivities of

the city in 10 BCE (Gleason et al. 1998). The latter inte-

grated the Palace into the structure of the city, and was

associated with the adjacent theater and stadium/hippo-

drome. The Upper Palace included a courtyard (42 £
65 m) surrounded by a colonnade with plaster-coated col-

umns (Figure 4; Gleason et al. 1998). Although the open

courtyard was partially surfaced with crushed local kurkar

(a calcareous sandstone common in Israel; Patrich 2011),

it was also probably planted in some areas, to provide

shade, color, scent and greenery, as well as prestige. Indeed,

garden soils were identified at the east end of the courtyard

dated to the Roman period. Smaller patches of cultivatable

soil at the west end are associated with the earlier phases of

the palace, but are so disrupted by later uses and activities

that it has been difficult to assert the presence of a garden.

The palace continued to be in use throughout the Byzantine

era, and a new structure was built into the northern colon-

nade on the east side of the courtyard, interpreted as a dou-

ble-apsed garden pavilion paved with marble (Porath 1996;

Patrich 2011).

For the wider Greco-Roman world, Caesarea served as

a showcase for King Herod’s realm. The design of the har-

bor, the city, and the palace was the ultimate accomplish-

ment of this cosmopolitan king (Burrell 2009). Within the

palace, the craftsmanship of the stonework, the mosaics,

and the frescoes is excellent (Gleason et al. 1998). How-

ever, no data are yet available on the plants that were used

for ornamentation, or, until now, even evidence for the

upper courtyard as a setting for planting displays. Was the

choice of plants inspired by Roman, Hellenistic, or local

garden traditions? Were the royal garden plants intro-

duced from far-off countries for propaganda purposes?

The results of analyses of several pollen samples pre-

sented in this paper shed new light on those questions.

Figure 3. Aerial view of the Promontory Palace during reconstruction of the site, 1995.
Photograph by OFEK, courtesy of Promontory Palace Excavations.
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Material and methods

Field sampling strategy

The sampling strategy followed the following assump-

tions and evidence: the kurkar architecture of the Promon-

tory Palace was covered by plaster (e.g. Gleason 1993;

Netzer 2011; Patrich 2011); pollen can be well preserved

in plaster (e.g. Horowitz 1992; Weinstein-Evron & Chaim

1999); if one (or more) of the plaster layers facing the gar-

den had been prepared or renewed when the garden was in

bloom, then pollen grains could be caught from the air by

the wet surface of the plaster (Langgut et al. 2013); and if

water from different facilities of the garden (e.g. water

channels, pools, tunnels) was used to mix the plaster itself,

pollen would also have been mixed into the plaster layers

below the surface (Langgut et al. 2013).

During a field season in 2013, 2�3 cm pieces of plas-

ter were pried off with sterile equipment from four surfa-

ces within the area of the palace (Table 1). A red dot was

marked on the surface of each of the samples, which were

then sealed in bags and labeled.

Archaeological context

Samples were taken only from secure archaeological con-

texts in terms of stratigraphy and dating (Bryant &

Holloway 1983; Weinstein-Evron 1994); every precaution

was taken to prevent contamination. At the site, the archi-

tectural features from which the plaster was taken were

dated by their type of construction as well as the surround-

ing stratigraphy. Our analyses suggest that some of these

features were exposed for hundreds of years, so the sur-

vival and maintenance of the original plasters and mortars

that have provided the samples in this study will require

additional investigation. However, previous studies on

mortars have established a classification of distinct tech-

nological stages, from single-layered pure lime Roman

plaster used during the reign of Herod the Great to a

Figure 4. Colonnade bases around the courtyard, Upper Palace, Promontory Palace at Caesarea.
The columns were made of local sandstone (kurkar) and had a fine plaster coat. Plaster samples for palynological investigation were
taken from the bases of these columns. The pollen results show that only one column base included well-preserved pollen grains (marked
with red star; field ID � Caesarea 2013 PP G71/2013#1 and #2). The most surprising findings within these pollen assemblages were the
high percentages of Cupressaceae (cypress) and the occurrence of pollen of the non-local tree Corylus sp. (hazelnut).
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triple-layered grog, lime, and charcoal plaster in the fourth

to fifth centuries CE (e.g. Porath 1984).

Four samples for preliminary palynological investiga-

tion were taken from the Upper Palace courtyard’s col-

umn bases, which were made of local sandstone (kurkar)

coated with plaster (Figure 4). Another two samples were

collected from a plaster-coated basin in the apse of the

main triclinium in the Lower Palace; although it was not

an exterior feature, it was open to the garden that was con-

structed around the pool, and may have captured some

pollen from breezes passing the garden and entering the

triclinium. Two additional samples were taken from the

plaster on the south side of the Lower Palace (Table 1).

Laboratory procedure

In order to evaluate whether the pollen grains were

trapped within the plaster’s wet surface while it was dry-

ing, or whether the grains had penetrated in a different

way, we followed the technique that was developed by

Langgut et al. (2013). This new method includes plaster

subsampling prior to pollen extraction. Each plaster sam-

ple (usually less than 10 mm wide) was divided into two

subsamples: the outer part (< 0.5 mm), which was peeled

away using a sharp razor blade, and the second subsample,

which included only the inner filling material. Prior to this

subdivision, the samples’ surface was cleaned with com-

pressed air to prevent contamination by recent pollen.

The physical�chemical pollen extraction preparation

procedure followed the steps below. One Lycopodium

spore tablet was added to each sample in order to calculate

the pollen concentrations (e.g. Bryant & Holloway 1983;

Faegri & Iversen 1989). Next, the samples were treated

with 10% HCl to remove the carbonates (up to about 3 h

when the reaction ended), and then a density separation

was carried out using ZnBr2 solution (with a specific grav-

ity of 1.95) together with sieving (150 mm mesh screen).

Then, samples were subjected to an acetolysis process in

order to dissolve cellulose, chitin, and other organic mate-

rials, thereby concentrating the pollen. Later, unstained

residues were homogenized and mounted onto micro-

scopic slides using glycerine.

Pollen identification

A light microscope with magnifications of 200£,

400£, and 1000£ (immersion oil) was used for identi-

fying the pollen grains. In each sample, all the

extracted pollen grains were counted and identified.

For pollen identification, a comparative reference col-

lection of the Israeli pollen flora of Tel Aviv Univer-

sity (deposited in the Steinhardt Natural History

Museum) was used, in addition to regional pollen

atlases (e.g. Reille 1995, 1998, 1999; Beug 2004).T
ab
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Palynological spectrum and pollen origin

Two of the plaster samples taken for investigation yielded

well-preserved pollen grains, while the other six samples

were pollen-barren. The two fertile samples (samples nos.

1 and 2, Table 1) were collected from the column base of

the northeastern colonnade positioned slightly east of the

Audience Hall (Gleason et al. 1998). This base was found

lying on its side near its original location, so the original

orientation of the base is not known (Figure 4). Based on

its construction from kurkar stone and the type of plaster,

it is dated to the time of Herod the Great. The piece of

plaster taken from the column base was divided into two:

the surface of the plaster and its back portion (sample no.

1 and sample no. 2, respectively).

According to the pollen identification results pre-

sented in Table 2, both pollen samples included wind-pol-

linated Mediterranean elements common to the native

Mediterranean forest/maquis, such as: evergreen oak

(Quercus calliprinos pollen type � up to 8.7%), Pinus

halepensis (not exceeding 36.8%) and Olea europaeae

and Pistacia spp. (up to 4.8% and 3.8%, respectively). It

is not clear whether these wind-pollinated taxa, which are

characterized by generally high pollen dispersal efficiency

(e.g. Faegri & Iversen 1989), originated from the nearby

natural vegetation, or were being grown in the courtyard.

The Olea pollen could have been derived from the Upper

Palace courtyard or from olive plantations on the coastal

plain and/or from the western slopes of Mount Carmel

Table 2. Preliminary pollen results, Promontory Palace, Caesarea, 2013.

Sample ID and its context

Caesarea 2013 # 1; surface plaster (T),
base of the northeast colonnade;
courtyard, upper promontory

Caesarea 2013 # 2; back plaster portion (B),
base of the northeast colonnade;
courtyard, upper promontory

Taxon Absolute numbers % Absolute numbers %

Quercus calliprinos type 9 8.7 6 5.1

Quercus ithaburensis type 7 6.7 0 0.0

Pinus sp. 13 12.5 43 36.8

Pistacia sp. 4 3.8 0 0.0

Olea europaea 5 4.8 4 3.4

Phillyrea sp. 2 1.9 0 0.0

Corylus sp. 3 2.9 2 1.7

Cupressaceae 29 27.9 11 9.4

Poaceae 1 1.0 0 0.0

Cereal type 0 0.0 6 5.1

Asteraceae Asteroideae 0 0.0 4 3.4

Artemisia sp. 0 0.0 2 1.7

Bunium type 1 1.0 11 9.4

Sium (Apium) type 1 1.0 1 0.9

Atriplex type 7 6.7 8 6.8

Caryophyllaceae 0 0.0 3 2.6

Fabaceae 0 0.0 1 0.9

Ephedra fragilis type 0 0.0 1 0.9

Salvia type 7 6.7 0 0.0

Brassicaceae 6 5.8 12 10.3

Polygonaceae 2 1.9 0 0.0

Rosaceae 3 2.9 2 1.7

Cistus 3 2.9 0 0.0

Campanulaceae 1 1.0 0 0.0

Total counted 106 100.0 117 100.0

Lycopodium clavatum 1642 2088

Unidentified 0 7

Weight (gram) 0.12 1.1

Pollen concentrations (g/sediment) 5961.7 609.0

Fungus 1 0

Spores 3 14

6 D. Langgut et al.
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and the Menashe Hills. During the Roman and Byzantine

periods, olive cultivation was widespread in the Carmel

area, as indicated by a previous pollen study from this

area (Weinstein-Evron et al. 1989), as well as other

regions (Baruch 1986, 1990; Neumann et al. 2007; van

Zeist et al. 2009; Litt et al. 2012). The high percentages of

pine pollen most probably do not reflect its real ratios in

the spectrum, as Pinus has been shown to be highly over-

represented in the pollen rain of the region (e.g. Baruch

1993). On the other hand, the high frequencies of Cupres-

saceae pollen type (cypress family � up to 27.9%) are

very surprising, as it appears in much higher percentages

than in its relative pollen ratios in the natural Mediterra-

nean forest/maquis. In general, Near Eastern Cupressa-

ceae pollen includes Cupressus sempervirens and

Juniperus sp., which are palynologically indistinguishable

(Beug 2004). Its appearance in high percentages may indi-

cate that this taxon was grown in the courtyard. Among

the wind-pollinated arboreal pollen, a non-native tree,

Corylus sp. (up to 2.9%), was identified in both samples.

Some taxa of herbs and small shrubs were also identi-

fied, the dominant among them being: Brassicaceae (up to

10.3%), Salvia (6.7%), and Cistus (2.9%). As these are

insect-pollinated plants, their pollen does not tend to spread

over great distances (e.g. Faegri & Iversen 1989), so there

is a good chance that these herbs and small shrubs grew

within the garden itself. The second sample also included

wind-pollinated shrubs � Artemisia and Ephedra, which

are typical plants of the stabilized dunes in the area to this

day (e.g. Zohary 1962, 1973; Kadosh et al. 2004).

The partial overlap in the pollen taxa may indicate that

the subdivision into two layers which was conducted in

the laboratory (dividing plaster surface from inner filling

material) was not sterile, probably due to the fragmentary

character of the material. This means that the two pollen

spectra from the surface subsample and inner subsample

contained both pollen which was trapped within the wet

plaster surface while it was drying, and pollen which pen-

etrated the plaster material, probably via the water which

was used to mix the fresh plaster during its preparation.

However, the higher pollen percentages of Cupressaceae

in spectra from the first subsample indicate that this sam-

ple most probably represents a palynological spectrum of

the time when the plaster was drying. The plastering pro-

cess probably took place during the spring, as all the iden-

tified plants within the first assemblage are spring

bloomers (Table 2). That may also explain the higher pol-

len concentrations in the surface subsample in comparison

to the inner subsample (5961.7 versus 609.0 pollen grains

per gram, respectively).

Discussion

Within the fertile pollen spectra, some pollen may have

originated from the nearby natural vegetation, while other

pollen grains most probably belong to plants which grew

within the courtyard, based on the interpretation of their

frequencies compared to pollen spectra representing local

wild plants as well as on their mode of pollen dispersal.

There is no doubt that the two most surprising and signifi-

cant findings within these pollen assemblages are the high

percentages of Cupressaceae pollen type (27.9%), and the

occurrence of a non-local shrub/small tree, the hazelnut

(Corylus � 2.9%; Figure 5).

The Cupressaceae family is considered part of the

ancient Levantine natural flora. It is encountered in Pleis-

tocene fossil pollen diagrams and in prehistoric sites

(e.g. Lev-Yadun 1987; Lev-Yadun & Weinstein-Evron

1993). In Caesarea, however, it appears in much higher

percentages than in its relative frequencies in undisturbed

Mediterranean forest/maquis environments. The high

Cupressus pollen percentages are also surprising due to

the fact that these plants are typically under-represented

in pollen assemblages. Although Cupressus sempervirens

is an important participant in several plant communities in

the Middle East, it usually does not form large forests

(Zohary 1973; Lev-Yadun & Weinstein-Evron 1993). At

Herodium, over 74% of the wood remains were identified

as cypress (Liphschitz 2007), although the dates and con-

texts of their original use still need to be verified, as the

samples were taken from secondary use (R. Porat, per-

sonal communication). Dozens of Cupressus sempervi-

rens wood remains were also found in Masada

(Liphschitz & Lev-Yadun 1989). Still, could such findings

indicate that Herod the Great organized his palace court-

yards in the same gardening pattern?

According to ancient paintings of Roman villas, it

seems that one role that distinctively shaped trees such as

cypresses (Cupressus sempervirens) or umbrella pines

(Pinus pinea) played in villa gardens was to attract the

attention of passersby, and enhance their reading of the

status of the villa. Many of the paintings feature trees in

courtyards behind the facades of seaside villas (e.g. the

one from Pompeii presented in Figure 6; Jashemski et al.

2002; Landgren 2004, pp. 70�71). Archaeobotanical

remains (e.g. Ruggiero 1879; Lippi 2000; Moser et al.

2013), as well as the identification of a cypress root cavity

Figure 5. Pollen grains extracted from the base of the northeast
column in the palace courtyard in Caesarea.
(a) Two pollen grains of Cupressaceae. (b) Corylus sp. pollen.
Each bar D 10 mm.
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(Landgren 2004, p. 69), confirm the use of cypress as an

ornamental tree in Italy during the Roman period. Several

Roman writers mention cypresses as garden plants

(Landgren 2004), the most interesting of which is Pliny

the Younger’s description of a group of cypresses creating

a walkway in his Tuscan villa (first century CE) (Bosan-

quet 1909). According to Lev-Yadun and Weinstein-

Evron (1993), C. sempervirens was only a secondary com-

ponent in most areas of distribution in the past. Therefore,

the high frequencies of cypress pollen (27.9%) point to

this tree species most probably being planted in the

courtyard.

Corylus sp. is not a local member of the natural envi-

ronment of Israel (e.g. Zohary 1973; Horowitz 1979;

Weinstein-Evron 1983; Langgut et al. 2011). The current

distribution of Corylus sp. is mainly in central Europe,

and its southern natural distribution limit is at about

latitude 36�, in southwest Turkey (Browicz 1982, p. 18).

Corylus is, however, a common component of ancient

Roman gardens, as evidenced by pollen samples taken

from several gardens in the Vesuvius area (Lippi 2000;

Dimbleby & Gr€uger 2002), and its portrayal on a wall

painting from Herculaneum (Jashemski et al. 2002, p.

103). Corylus nut remains were also identified in the har-

bor of Caesarea by Ramsay (2010), although their context

was dated to several centuries later than Herod’s time, to

the Byzantine period (fourth to sixth centuries CE).

Grown primarily for its nuts, Corylus sp. is easily cop-

piced or pruned for ornamental use. Because this species is

intolerant of salt spray, the trees may have been kept

pruned back and protected within the confines of the court-

yard. Even if cypress trees rose to the heights seen in the

ancient villa paintings, they too might have been more tol-

erant of the salt spray if their soil and much of their height

Figure 6. Painting from Pompeii of a seaside Roman villa with cypress trees.
The painting is on display at the Naples Museum (Landscape with Boats, by unknown artist, 1-37, 1st Century A.D., ripped fresco,
59 £ 69 cm / Museo Archeologico Nazionale, Naples, Italy / Mondadori Portfolio/Electa/Luigi Spina / Bridgeman Images).
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were similarly shielded. Both the hazelnut and the cypress

are drought-tolerant, offering the reliable appearance of

verdancy even in the urban district farthest from the castel-

lum of the aqueduct. In the palynological study obtained

from sediments extracted from the Herodian port of Cae-

sarea, reflecting the nearby natural vegetation during the

Roman period (Weinstein-Evron et al. 1989), no pollen of

cypresses or Corylus was identified. Their findings add

weight to the conclusion that these trees actually grew in

the courtyard of King Herod’s Promontory Palace.

Evidence for other ornamental plants which possibly

grew with the cypresses and hazelnut trees in King

Herod’s palace garden is the pollen of Salvia, Rosaceae

and Brassicaceae families (Table 2). The Salvia pollen

type includes several species of sage. The different spe-

cies are used medicinally, as culinary herbs, and also for

their ornamental and aromatic foliage. The various plants

within the Rosaceae and Brassicaceae families are diffi-

cult to distinguish based on morphological pollen grain

criteria. The Brassicaceae family in Israel is very diverse

and contains more than 70 genera and 150 species; some

Brassica sp. plants are used as crops, others as ornamen-

tals, and some are common weeds. Because the different

members of this family are indistinguishable palynologi-

cally, it is impossible at this stage to shed more light relat-

ing to Brassicaceae and the garden. As in the case of

Cupressus, Rosaceae taxa are under-represented in the

palynological spectrum (e.g. Baruch 1993). Roses (family

Rosaceae, genus Rosa) are widely grown for their beauty

and their appealing aroma. Different species hybridize

easily, and this has been used in the development of the

wide range of garden roses. Rosaceae pollen was recov-

ered from many Roman garden sites in the Vesuvius area

(Jashemski et al. 2002, p. 177) and evidence of a Rosa

root cavity was found in the prestige garden of Villa of

San Marco, Stabia (Landgren 2004; p. 69). Rose plants

are also depicted in wall paintings from Campania

(Pompeii, Herculaneum, the villas, Naples; Jashemski

1979�1993; Landgren 2004) and are referenced as garden

plants among Roman writers (Landgren 2004, p. 68). Car-

bonized remains identified as Rosa gallica were found in

recent excavations among the water features of

Vespasian’s Temple of Peace in Rome (Celant 2005).

Conclusions

Our palynological study offers a window onto a palatial

garden of King Herod the Great, and makes it come alive.

Herod built a splendid palace as a showpiece of his new

city, Caesarea, and its great artificial harbor, Sebastos.

The palace was built on the only promontory other than

those used for the harbor, and could be used to inspect it

from the south. This impressive palace complex shows

King Herod’s ability to design for the particular demands

and ambitions of his reign, while creating a structure of

exceptional magnificence. It is therefore not surprising

that efforts were also devoted to planting and sustaining a

splendid garden, even though its location near the sea

offered a relatively harsh, saline environment.

Our palynological study revealed that within the court-

yard of this impressive palace grew conifer trees belonging

to the cypress family (most probably C. sempervirens),

together with at least one imported tree, the hazelnut. A

previous palynological study at the Royal Persian garden at

Ramat Rahel near Jerusalem dated to the fifth to fourth

centuries BCE also produced evidence of special, highly

valued trees, most probably imported from far-off lands by

the ruling Persian authorities. The most surprising find at

Ramat Rahel, and marking its earliest appearance in the

southern Levant, was the citron (Citrus medica), which

later acquired a symbolic�religious role in Judaism. Other

imported trees found to have been grown in the Ramat

Rahel garden are the cedar of Lebanon (Cedrus libani) and

birch (Betula sp.). The pollen evidence of these foreign

trees in this Persian palatial garden suggests that they were

probably brought to flaunt the power of the imperial Per-

sian administration (Langgut et al. 2013).

The palynological investigation conducted with samples

from the Herodian harbor (Weinstein-Evron et al. 1989)

helped us to distinguish between these and the palynological

spectrum of pollen grains originating from the Mount Car-

mel and Coastal Plain areas (probably oaks, pines, pista-

chios, olives) from that of the Herodian garden. It is

possible that the arboreal vegetation in the garden was

accompanied by small ornamental shrubs and bushes

(among them Salvia, rose plants, and some sort of Brassica),

as was common in Roman gardens dated to the same period.

The identification of cypress and hazelnut, both typi-

cal features of Roman gardens of the early Roman period,

may show that King Herod the Great was inspired by

planted spaces that he might have seen during his travels

to Rome or around Greece and Asia Minor. Considering

the close integration of architecture with the landscape at

all of King Herod’s palaces (Gleason 2014), it is not sur-

prising that efforts were made to import trees, and to “defy

nature” by using the building to sustain a garden in a

saline windy coastal environment. The desire to present

trees from the distant parts of the Roman empire in his

gardens was probably a part of King Herod’s propaganda

and display of his power.

Acknowledgments

We are grateful to M. Kitin for preparation of pollen samples and
to M. Weinstein-Evron for her helpful observations.

References

Baruch U. 1986. The late Holocene vegetational history of Lake
Kinneret (Sea of Galilee), Israel. Pal�eorient. 12:37�48.

Baruch U. 1990. Palynogical evidence of human impact on the
vegetation as recorded in Late Holocene lake sediments in

Israel Journal of Plant Sciences 9

D
ow

nl
oa

de
d 

by
 [

T
el

 A
vi

v 
U

ni
ve

rs
ity

] 
at

 1
0:

25
 1

5 
Ja

nu
ar

y 
20

15
 



Israel. In: Bottema S, Entjes-Nieborg G, Van Zeist W, edi-
tors. Man’s role in the shaping of the Eastern Mediterranean
landscape. Rotterdam: Balkema; p. 283�293.

Baruch U. 1993. The palynology of Late Quaternary sediments
of the Dead Sea. PhD thesis, The Hebrew University of Jeru-
salem. (Hebrew with English summary).

Beug HJ. 2004. Leitfaden der Pollenbestimmung f€ur Mitteleur-
opa und angrenzende Gebiete. M€unchen: Verlag Friedrich
Pfeil.

Bosanquet F. 1909. Letters (LII to Domitus Apollinaris), by
Pliny the Younger. Translated by Melmoth W. and revised
by Bosanquet FCT. New York: P. F. Collier.

Browicz K. 1982. Chronology of trees and shrubs in South West
Asia and adjacent regions. Varszawa-Poznan: Warsaw.

Bryant VM. 1989. Pollen: nature’s fingerprints of plants. Year-
book of science and the future. Chicago: Encyclopedia Bri-
tannica Inc; p. 92�111.

Bryant VM, Holloway BA. 1983. The role of palynology in
archaeology. Advances in Archaeol Method Th. 6:191�224.

Burrell B. 1996. Palace to praetorium: the Romanization of Cae-
sarea. In: Raban A, Holum K, editors. Caesarea Maritima, A
retrospective after two millennia. Leiden: Brill; p. 228�247.

Burrell B. 2009. Herod’s Caesarea on Sebastos: urban structures
and influences. In: Jacobson D, Kokkinos N, editors. Herod
and Augustus: papers presented at the IJS Conference,
21st�23rd June 2005. Leiden: Brill; p. 117�233, 407�408,
452.

Celant A. 2005. Le rose del Templum Pacis nell’antica Roma.
Inform Botan Italiano. 37:898�899.

Conan M. 2007. Middle East garden traditions: unity and diver-
sity: questions, methods and resources in a multicultural per-
spective. Washington, DC: Dumbarton Oaks.

Dimbleby GW, Gr€uger E. 2002. Pollen analysis of soil samples
from the AD 79 level: Pompeii, Oplontis, and Boscoreale. In:
Jashemski WF, Meyer F, editors. The natural history of Pom-
peii. Cambridge: Cambridge University Press; p. 181�216.

Drori I, Horowitz A. 1989. Tel Lachish: environment and subsis-
tence during the Middle Bronze, Late Bronze and Iron Ages.
Tel Aviv. 15�16:206�211.

Evyasaf RS. 2010. Gardens at a crossroads: the influence of Per-
sian and Egyptian gardens on the Hellenistic Royal Gardens
of Judea. Bollettino di Archeologia Online. 1:27�37.

Faegri K, Iversen J. 1989. Textbook of pollen analysis (4th edn by
Faegri, K., Kaland, PE & Krzywinski, K.). New York: Wiley.

Foster KP. 2004. The Hanging Gardens of Nieveh. Iraq.
66:207�220.

Giorgi J. 1999. Plant remains from the sediments of the inner
Harbor (area I14). In: Holum KG, Raban A, Patrich J, edi-
tors. Caesarea papers II, Journal of Roman Archaeology
suppl. Portsmouth: Thomson-Shore. p 353�356.

Gleason KL. 1987. Garden excavations at Herodian Winter Pal-
ace in Jericho. Bull Anglo Isr Archaeol Soc. 7:21�39.

Gleason KL. 1993. A garden excavation in the Oasis Palace of
Herod the Great at Jericho. LAND. 12:156�167.

Gleason KL. 2014. The landscape palaces of Herod the Great.
NEA. 77:69�97.

Gleason KL, Bar-Nathan R. 2013. The Paradeisoi of the Hasmo-
nean and Herodian Palace complex at Jericho. In: Bar
Nathan R, G€artner J, editors. Hasmonean and Herodian Pala-
ces at Jericho: final reports of the 1973�1987 excavations.
Jerusalem: Israel Exploration Society; p. 317�366.

Gleason KL, Burrell B, Netzer E. 1998. The Promontory Palace
at Caesarea Maritima. Preliminary evidence for Herod’s
praetorium. J Roman Archaeol. 11:23�52.

Horowitz A. 1979. The quaternary of Israel. New York: Aca-
demic Press.

Horowitz A. 1992. Palynology of arid lands. Amsterdam: Elsevier.
Jashemski W, Meyer F, Ricciardi M. 2002. Plants: evidence

from wall paintings, mosaics, sculpture, plant remains, graf-
fiti, inscription and ancient authors. In: Jashemski W, Meyer
F, editors. The natural history of Pompeii. Cambridge: Cam-
bridge University Press; p. 80�180.

Jashemski WF. 1979�1993. The gardens of Pompeii, Hercula-
neum and the villas destroyed by Vesuvius. New Rochelle:
Caratzas Brothers.

Kadosh D, Sivan D, Kutiel H, Weinstein�Evron M. 2004. A late
quaternary paleoenvironmental sequence from Dor, Carmel
coastal plain, Israel. Palynol. 28:143�157.

Landgren L. 2004. Lauro, myrto et buxo frequentata. Lund: Uni-
versity Press.

Landgren L. 2013. Plants. In: Gleason K, editor. A cultural his-
tory of gardens. London: Berg; p. 75�98.

Langgut D, Almogi-Labin A, Bar-Matthews M, Weinstein-
Evron M. 2011. Vegetation and climate changes in the South
Eastern Mediterranean during the last Glacial-Interglacial
cycle (86 ka): new marine pollen record. Quat Sci Rev.
30:3960�3972.

Langgut D, Gadot Y, Porat N, Lipschits O. 2013. Fossil pollen
reveals the secrets of the Royal Persian Garden at Ramat
Rahel, Jerusalem. Palynol. 37:115�129.

Lev-Yadun, S. 1987. Cupressus sempervirens L. � a native and
cultivated tree in the East Mediterranean region. Rotem.
23�24:30�40, 162 (Hebrew and English summary).

Lev-Yadun S, Lucas DS, Weinstein-Evron M. 2010. Modeling
the demands for wood by the inhabitants of Masada and for
the Roman siege. J Arid Environ. 74:777�785.

Lev-Yadun S, Weinstein-Evron M. 1993. Prehistoric wood
remains of Cupressus sempervirens L. from the Natufian
layers of el-Wad Cave, Mount Carmel, Israel. Tel Aviv.
20:125�131.

Levine LI, Netzer E. 1986. Excavations at Caesarea Maritima
1975, 1976, 1979 � final report. Jerusalem: Hebrew Univer-
sity of Jerusalem.

Liphschitz N. 2007. Timber in ancient Israel: dendroarchaeology
and dendrochronology. Tel Aviv: Emery and Claire Yass
Archaeology Press.

Liphschitz N, Lev-Yadun S. 1989. The botanical remains from
Masada: identification of the plant species and the possible
origin of the remnants. BASOR. 274:27�32.

Lippi MM. 2000. The garden of the “Casa delle Nozze di Ercole
ed Ebe” in Pompeii (Italy): palynological investigations.
Plant Biosyst. 134:205�211.

Lipschits O, Gadot Y, Langgut D. 2012. The riddle of Ramat
Raḥel: the archaeology of a Royal Persian period edifice.
Transeuphraten. 41:57�79.

Litt T, Ohlwein C, Neumann FH, Hense A, Stein M. 2012. Holo-
cene climate variability in the Levant from the Dead Sea
pollen record. Quat Sci Rev. 49:95�105.

Miller NF, Gleason K. 1994. Fertilizer in the identification and
analysis of cultivated soils. In: Miller NF, Gleason K, edi-
tors. The archaeology of garden and field. Philadelphia: Uni-
versity of Pennsylvania Press; p. 25�43.

Moser D, Allevato E, Clarke JR, Di Pasquale G, Nelle O. 2013.
Archaeobotany at Oplontis: woody remains from the Roman
Villa of Poppaea (Naples, Italy). Veg Hist Archaeobot.
22:397�408.

Netzer E. 1981. Greater Herodium. Jerusalem: Hebrew Univer-
sity of Jerusalem.

10 D. Langgut et al.

D
ow

nl
oa

de
d 

by
 [

T
el

 A
vi

v 
U

ni
ve

rs
ity

] 
at

 1
0:

25
 1

5 
Ja

nu
ar

y 
20

15
 



Netzer E. 1996. The Promontory Palace. In: Raban A, Holum K,
editors. Caesarea Maritima, a retrospective after two millen-
nia. Brill: Leiden; p. 193�207.

Netzer E. 2001. Hasmonean and Herodian palaces at Jericho, final
reports of the 1973�1987 excavations, I: stratigraphy and
architecture. Jerusalem: Hebrew University of Jerusalem.

Netzer E. 2008. Architecture of Herod, the great builder.
T€ubingen: Mohr Siebeck.

Netzer E. 2011. In search of Herod’s tomb. BAR. 37:36�48.
Netzer E, Kalman Y, Porath R, Chachy-Laureys R. 2010.

Preliminary report on Herod’s mausoleum and theatre
with a royal box at Herodium. J Roman Archaeol. 23:84�108.

Neumann F, Sch€olzel C, Litt T, Hense A, Stein M. 2007.
Holocene vegetation and climate history of the northern Golan
heights (Near East). Veg Hist Archaeobot. 16:329�346.

Patrich J. 2011. Studies in the archaeology and history of Cae-
sarea Maritima: caput Judaeae, metropolis Palaestinae. Lei-
den: Brill.

Porath Y. 1984. Lime-plaster in aqueducts � a new chronologi-
cal indicator. In: Vortr€age der Tagung Historische Wasser-
nutzungsanlagen im €ostlichen Mittelmeerraum [Papers at
the symposium Historical Water Development Projects in
the Eastern Mediterranean in Jerusalem], 21./22. M€arz 1983.
Braunschweig: Leichtweiss-Institut f€ur Wasserbau der tech-
nischen Universit€at Braunschweig; p. 2�16.

Porath Y. 1996. The evolution of the urban plan of Caesarea’s
southwest zone: new evidence from the current excavations.
In: Raban A, Holum K, editors. Caesarea Maritima, a retro-
spective after two millennia. Brill: Leiden; p. 105�120.

Ramsay J. 2010. Trade or Trash: an examination of the archaeo-
botanical remains from the Byzantine harbour at Caesarea
Maritima, Israel. Int J Naut Archaeol. 39:376�382.

Reille M. 1995. Pollen et spores d’Europe et d’Afrique du Nord.
suppl�ement 1. Marseille: Laboratoire de Botanique Histori-
que et Palynologie.

Reille M. 1998. Pollen et spores d’Europe et d’Afrique du Nord.
Suppl�ement 2. Marseille: Laboratoire de Botanique Histori-
que et Palynologie.

Reille M. 1999. Pollen et spores d’Europe et d’Afrique du Nord.
Marseille: Laboratoire de Botanique Historique et Palynologie.

Ruggiero M. 1879. Della eruzione del Vesuvio nell’anno
LXXIX. Castellamare di Stabia: Giannini.

Schoenwetter J, Geyer PS. 2000. Implications of archaeological
palynology at Bethsaida, Israel. J Field Archaeol. 27:63�
73.

van Zeist W, Baruch U, Bottema S. 2009. Holocene palaeoecol-
ogy of the Hula area, northeastern Israel. In: Kaptijn K, Petit
LP, editors. A timeless Vale. Archaeological and related
essays on the Jordan Valley in honour of Gerrit Van Der
Kooij on the occasion of his sixty-fifth birthday. Leiden:
Leiden University Press; p. 29�64.

Weinstein-Evron M. 1983. The paleoecology of the early Wurm
in the Hula basin. Israel: Pal�eorient; p. 5�19.

Weinstein-Evron M. 1994. Biases in archaeological pollen
assemblages: case studies from Israel. American Association
of Stratigraphic Palynologyists Contributions. 29:193�205.

Weinstein-Evron M, Chaim S. 1999. Palynological investigation
in Sumaqa: 1995�1996. In: Dar S, editor. A Roman and
Byzantine Jewish village on Mount Carmel. Israel: Oxford:
Archaeopress; p. 365�368.

Weinstein-Evron M, Chaim S, Spanier E, Steinberger Y, Luria
M. 1989. Palynology and archaeology: two case studies of
submerged archaeological sites in Israel. In: Luria M, editor.
Proceedings of the fourth international conference of the
Israel Society for Ecology and Environmental Quality. Jeru-
salem: ISEEQS Publications; p. 23�29.

Zohary M. 1962. Plant life of Palestine (Israel and Jordan). New
York: Ronald Press.

Zohary M. 1973. Geobotanical foundations of the Middle East.
Stuttgart: G. Fischer.

Israel Journal of Plant Sciences 11

D
ow

nl
oa

de
d 

by
 [

T
el

 A
vi

v 
U

ni
ve

rs
ity

] 
at

 1
0:

25
 1

5 
Ja

nu
ar

y 
20

15
 


	Abstract
	Introduction
	The Promontory Palace at Caesarea

	Material and methods
	Field sampling strategy
	Archaeological context
	Laboratory procedure
	Pollen identification

	Palynological spectrum and pollen origin
	Discussion
	Conclusions
	Acknowledgments
	References

