
 

 

 

 

 

 

 

 

 

Copyright 

by 

Jordan D. Bowers 

2015 

 

 



The Thesis Committee for Jordan D. Bowers 

Certifies that this is the approved version of the following thesis: 

 

 

Functional Analysis of Spindle Whorls from the Castro Culture of 

Northwestern Portugal 

 

 

 

 

 

 

 

 

APPROVED BY 

SUPERVISING COMMITTEE: 

 

 

 

Maria Wade 

Samuel Wilson 

 

  

Supervisor: 



Functional Analysis of Spindle Whorls from the Castro Culture of 

Northwestern Portugal 

 

 

by 

Jordan D. Bowers, B.A. 

 

 

Thesis 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

Master of Arts 

 

 

The University of Texas at Austin 

December 2015 

  



 iv 

Acknowledgements 

First and foremost, I would like to thank Dr. Maria Wade for being my advisor and mentor 

throughout this research project and, more generally, my time as both an undergraduate 

and graduate student at the University of Texas at Austin, and to Dr. Samuel Wilson for 

his insight and participation as the second reader for this Master’s Thesis. I would also like 

to give a special thanks to Pedro Brochado de Almeida and Ana Maria Valentim of the 

Gabinete de Arqueologia of Vila do Conde for their collaboration and assistance with this 

research project, as well as the success of The Bagunte Project, and also to José Manuel 

Flores Gomes of the Museu Municipal de Etnografia e História of Póvoa de Varzim, and 

to Álvaro de Brito Moreira of the Museu Municipal Abade Pedrosa of Santo Tirso, for 

allowing me access to the spindle whorls from Cividade de Terroso and Castro do Monte 

Padrão in order to do this project.  

 

 



 v 

Abstract 

 

Functional Analysis of Spindle Whorls from the Castro Culture of 

Northwestern Portugal 

 

Jordan D. Bowers, M.A. 

The University of Texas at Austin, 2015 

 

Supervisor:  Maria Wade 

 

This thesis aims to see if there is a connection between the functional characteristics 

of spindle whorls, namely shape, weight, height, and diameter, and the types of fibers the 

people of the Castro Culture, an Iron Age archaeological culture located in Northwestern 

Iberia, may have spun into yarn for use in textile production. This study focuses on a 

collection of 106 spindle whorls from four sites in Northwestern Portugal: Cividade de 

Bagunte, Cividade de Terroso, Castro do Monte Padrão, and Castro de São Paio. Through 

analysis of the functional characteristics of each artifact, I show that it is unlikely that 

shape, height, and diameter played a limiting role in the types of fiber that were spun with 

a drop spindle by the people of the Castro Culture, but that different types of whorls may 

have been used with different fibers based on personal or cultural preferences. Weight, 

however, does seem to play a determining factor in the types of fibers that were spun 

because of the limits of the fibers themselves to spin quality yarns outside of set weight 

ranges. The existence of no whorls with weights greater than 27 grams in this assemblage 

suggests that they were mainly spinning short, fine wool and, to a lesser extent, long staple 

medium-heavy wool. There is also no evidence that they were spinning full-length flax, 

since no whorls in the ideal weight range of 100-150 grams were found. 
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Introduction 

Although the methods for producing textiles have drastically changed and are far 

removed from our consciousness in the modern world, they still remain an important, 

ever-present part of our lives. Textiles make up the clothing we wear, the bedsheets we 

sleep on, and the fabrics that decorate our homes. In trying to understand them in the 

ancient world, we must look through a nearly impenetrable veil. In the majority of cases, 

textiles and their related production tools simply are not preserved in the archaeological 

record. All that remains are minor evidences of their creation: the spindle whorl, used to 

spin fibers into yarn and thread, and the loom weight, used to hold finished yarns taut on 

the warp-weighted loom. How then can we draw out information regarding the process of 

production from these artifacts? First, it is of utmost importance to understand the nature 

of the process itself particularly in relation to the culture being studied. Different peoples 

use different fibers, different methods of spinning, and different types of looms. Research 

on archaeological textile production has greatly benefitted from the analysis of organic 

matter in the soil, which can tell us the types of plants being grown or animals kept in a 

particular time and place and the continuation into the modern era in some areas of 

traditional spinning and weaving techniques, which allows for ethnographic comparison; 

a hint at the methods practiced by people centuries and millennia before us. Of course, in 

the rare instance that a textile or item used in its production are preserved in near-

miraculous circumstances, such as in peat bogs or salt mines, we are able to catch a 

glimpse of a craft that played as much a part in life then as it does now. 
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This Master’s Thesis examines a collection of spindle whorls recovered through 

archaeological interventions at four sites in northwestern Portugal that are a part of the 

Iron Age Castro Culture: Cividade de Bagunte, Cividade de Terroso, Castro do Monte 

Padrão, and Castro de São Paio. This study begins with a summary of the processes to 

create a textile during the European Iron Age, from the collection of fibers to the point at 

which they are woven to create a textile. Following this is an introduction to the Castro 

Culture, including evidence gathered from archaeological excavations and from Greek 

and Roman authors, as well as information about the sites in which the spindle whorls 

were found. Finally, I analyze and discuss the characteristics of the whorls, such as shape, 

weight, height, and diameter, in an attempt to shine light on the types of fiber that may 

have been used for spinning and the attributes of the yarns produced for weaving. 
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Iron Age Textile Production 

Textiles are any material made up of a network of fibers. Traditionally, the majority of 

fibers came from plant and animal sources, though there are other sources of fibrous 

material that were used to make textiles, for example asbestos, which was used in antiquity 

and known for its fire-proofing qualities. A number of operations must be performed to 

turn the raw fibers into a finished fabric that is ready for sewing and dying. Textile 

production begins with the collection and preparation of the fibers. The methods to collect 

and prepare the fibers vary greatly depending on their source.  

PLANT FIBERS 

Many plants are used in the production of textiles. The fibrous tissues from seeds, stems, 

and leaves are processed to separate the fibers from the unusable material. In Europe and 

around the Mediterranean, plants such as flax, hemp, cotton, jute, and nettle were 

commonly processed for their fibers. The popularity of certain plants for textile production 

changes with time and place. Flax was by far the most common plant used for textiles 

during the Iron Age. Cotton was also used for textiles in the Old World, but was extremely 

rare in Europe until the end of the first millennium BCE and as such, it was a luxury item. 

Due to the ubiquity of flax in the Iron Age, I will go further in-depth into the processing 

required to collect and process its fibers. 
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Flax 

Flax is the source of fiber that is known, after working, as 

linen. Flax feels cool and crisp to the touch and has an 

excellent ability to soak up moisture (Harris 2009, 105). It 

must undergo lengthy processing in order to produce 

usable fibers. The fibers, a type of bast, come from the 

stem of the plant and surround the woody interior where 

the xylem and phloem are located. The surrounding 

tissues must either be removed or eaten away to obtain the 

bast fibers. Processing flax begins first with harvesting the 

plant. Younger plants produce lighter and softer fibers, 

whereas older plants produce stronger, coarser fibers. 

Pliny describes the process of flax production extensively (Natural History 19.3). The 

plants are generally dried in bundles with the heads facing inward for several days to allow 

for the linseed to be more easily collected. The flax is then soaked in water, a process 

known as retting, to allow easy removal of the epidermis and cortex surrounding the bast 

fibers. Retting is traditionally done in ponds or streams, or on open-air surfaces such as in 

fields or on rooftops. The location chosen for retting produces fibers with different 

characteristics. Leaving the fibers to soak in a pond, which is generally warmer due to the 

heat of the sun, is the quickest process, but produces flax of the lowest quality because the 

fibers can become dirty or stained. Retting in streams or rivers takes longer than pond 

retting, but produces supple, golden-blonde fibers (Barber 1991, 13). Retting in fields or 

Illustration 1: Flax being 

dried. By Joseolgon / 

Wikimedia Commons / CC-

BY-SA 4.0-3.0-2.5-2.0-1.0 
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on rooftops is the longest method because the moisture comes from dew and produces 

fibers that are brittle and silvery grey (Bellinger 1962, 7). Retting requires a considerable 

amount of skill because over-retting will result in fibers that are too soft and break easily 

and under-retting will make it difficult to separate the bast from the other plant matter. 

 

After retting, the flax is dried once again to maintain the integrity of the bast fibers and to 

allow for dressing. Dressing removes from the stem the material that is unsuitable for 

spinning and is a three-step process consisting of breaking, scutching, and heckling. 

Breaking the flax separates the stem material. The tool used for breaking consists of two 

pieces of wood that are set apart from each other and on which the flax is laid. A third piece 

of wood, which fits into the space between the other two pieces and is attached at one end, 

is used to beat the flax until the stems 

are broken up and become supple. 

Following breaking, the broken plant 

fibers are hung vertically and a 

scutching knife is run across the fibers, 

scraping away from the bast the 

unwanted plant material. Heckling is 

the final step in the dressing process 

and it aims to remove any remaining 

woody pieces from the stem. A 

heckling comb is run through the 

Illustration 2: Modern flax break (a), scutching 

knives (b), and heckles (c) from Portugal. After 

Oliveira et. al. 1978 

A 

B 

C 
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fibers, splitting, straightening, and cleaning them. Some of the bast is lost during scutching 

and heckling. The short strands that are removed, particularly during heckling, are known 

as tow, which is still usable for spinning but produces low quality threads. The longer 

strands that remain are between two and four centimeters in length and are known as line. 

The long wavy hanks of flax, known as stricks, consist of several line fibers that are still 

connected at their ends. This ultimately increases the strength of the linen and aids in the 

spinning process. The flax fibers are ready for spinning following heckling. 

ANIMAL FIBERS 

The source of most textiles made of animal fibers is hair, though the cocoon of silkworms 

is used for the production of silk. Many animals do not have hair suitable for the creation 

of textiles due to a variety of factors, such as thickness of the hair shaft or brittleness, 

limiting the number of species raised for textile production. The most common animal fiber 

used for textile production is wool and comes from the hair of both sheep and goats, though 

the textiles made from goat wool have been found in only a few archaeological contexts1 

(Gleba 2008, 75). Thus, the most common source of fibers of animal origin during the Iron 

Age was likely from sheep. It is possible that other animal fibers were utilized, though this 

either rarely occurred or the garments were not preserved in the archaeological record. Silk 

is also known in some areas of Europe during the Iron Age, though it remained a luxury 

good that could only be afforded by the wealthiest of people. 

                                                 
1 Items dating to the Iron Age made from goat fibers include garments made from goat hair discovered in 

the Alpine glacier of Vedretta di Ries and six textile fragments possibly made of cashmere from Lattes, 

France (Gleba 2008, 75) 
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Wool 

Sheep were first domesticated during the Mesolithic in southwest Asia and their wool was 

the most common animal fiber used during the Iron Age. Through domestication, sheep’s 

coats have undergone many changes. Originally, the coat would molt periodically and 

fibers used for spinning plucked from the sheep, but selective breeding has yielded fleeces, 

which grow continuously and must be removed through human intervention. Additionally, 

preference for certain qualities of the fibers has led to a myriad of breeds, which produce 

wools of different types that have their own unique qualities. Wool is known for its warmth 

and also its ability to repel water due to the presence of lanolin, an oily coating over the 

shafts of the fibers that the animal produces naturally. Wool fibers are not smooth like plant 

fibers, but scaly which gives them the ability to easily stick together. Wool is also very 

kinky with the shafts changing direction at random. This quality is what accounts for the 

warmth of wool, due to the many air pockets that lie between the kinks, and its ability to 

be felted. Wool also has a natural stretch to it that is not existent in bast fibers, which causes 

some challenges when the wool is being spun into yarn. 

 

There are three types of fiber that sheep produce: kemp, hair, and wool. Kemps are the 

thickest fibers found on sheep. They tend to be coarse, brittle, short, and do not dye well. 

These qualities mean that kemp is very rarely used alone for spinning and, since 
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domestication, selective breeding has rendered more wooly fleeces that lack the large 

amounts of kemp present in sheep’s wild ancestors (Barber 1991, 21; Ryder 1983, 45). The 

next thinnest fibers are hairs, which share some of the qualities of kemp, such as coarseness. 

Hairs are also not ideal for spinning alone, but can be incorporated with wool, though they 

have a tendency to stick out of the surface of the finished product. Wool is the thinnest 

fiber and is used for both felting and spinning. Wool fibers are divided into two categories 

based on the thickness of the individual fibers: medium and fine. Medium wool has a 

diameter ranging from 30 to 60 microns, whereas fine wool has a diameter less than 30 

microns (Barber 1991, 21). 

 

Felted wool occurs both naturally in the fleece and can be produced after the fibers are 

collected and processed. Felting is possible because of the kinks and scales in the wool, 

which cause the fibers to readily attach to one another. Felt is produced not by weaving, 

but by repeatedly exposing the wool to water and heat, which causes the fibers to expand 

and shrink and attach to each other very tightly. Because of the interlockedness of the fibers 

Illustration 3: Structure and Characteristics of Fibers from Sheep. Left: The structures of 

wool, hair, and kemp, as seen highly magnified. Right: Fleece from a modern sheep bred 

for wool (left) compared with the kempy coat of Ovis orientalis right: female above, male 

below. After Barber 1991. 
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in felt, a very strong fabric is produced, which, as Pliny notes, could even withstand steel 

with the addition of vinegar (Natural History 8.73). 

 

The process of turning wool into a collection of fibers and then into a product that is ready 

for spinning begins first with washing. The simplest way to wash sheep was to have the 

flock enter natural bodies of water, such as streams. Washing removes much of the dirt, 

dead skin cells, and lanolin trapped in the coat and makes it easier to process the fibers. 

Following washing, the fleece is removed from the 

sheep. In more rustic breeds, the fibers could still 

be plucked from the sheep, but with the increasing 

amount of wool in the fleece, by the Iron Age, the 

majority of sheep had to be shorn to remove the 

coat. Iron shears are attested to in some Iron Age 

sites in Europe. Cutting the fleece leads to the 

inclusion of kemp and hair, which possibly influenced the breeding of sheep so that the 

fleece would contain less of these fibers. After the fleece is removed, it may once again be 

washed to remove any remaining unwanted dirt or grease and is then left to dry. Any 

remaining debris, such as burrs or twigs, are removed by hand. 

 

By taking advantage of the kinkiness and scaliness of wool, the fibers can be prepared 

through either carding or combing, which results in a finished product with different 

qualities. Carding, whereby the fibers are allowed to lay in varying directions produces a 

Illustration 4: Wool shears dating to 

the Iron Age. After Wild 1988 
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soft, elastic yarn called woolen, which has strong insulating properties. In carding, the wool 

is either combed with a teasel (Dipsacus fullonum) or between two boards covered with 

wire-like teeth2. Carding breaks up any clumps of wool and produces a homogenous, fluffy, 

aerated mass that is ready for spinning. Alternative to carding, wool can also be combed. 

Combing wool removes shorter fibers and places all the fibers parallel to each other. Yarns 

made from combed wool are worsted and are harder and stronger than carded wool, but do 

not hold in as much heat. 

SPINNING 

Once the fibers have been processed, they can then be spun into a yarn. The prepared fibers 

are drawn out and twisted, a process known as drafting. The direction of twisting produces 

yarn with different structural effects. If the fibers are spun 

clockwise a z-twist is produced and if spun 

counterclockwise an s-twist is produced (Gleba and 

Mannering 2012, 9). Spinning two yarns with the same 

twist together, or plying, creates a stronger yarn or thread3 

that is more resistant to breakage. The direction of spin for 

plying is opposite the direction of the original strands: two 

s-spin yarns would be spun together clockwise, and vice-

                                                 
2 Teasels were originally used for both carding and fulling wool in order to clean and align the fibers. With 

the advent of iron, boards with iron teeth were also used for carding. Both items continued to be used into 

modern times. 
3 The terms ‘yarn’ and ‘thread’ are commonly used interchangeably and the differences between the two 

are muddled due to this. Generally, threads are plied, very thin, and used for sewing, whereas yarns can be 

single or plied, have varying thicknesses, and are used for activities such as weaving, knitting, and 

crocheting. 

Illustration 5: Z-spin, S-spin, 

Zs-ply, Sz-ply (After Bender-

Jørgensen 1992) 
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versa for two z-spin yarns. The tools most commonly used for spinning during the Iron 

Age were the spindle and the spindle whorl. 

Spindles 

Spindles from the Iron Age were commonly made out of wood, bone, or metal, with wood 

being the most common material. The spun fiber is wrapped around the spindle to keep it 

from unravelling. Some spindles have a hook or notch on the top end of the spindle that 

also helps to keep the yarn on the spindle while the spinner drafts out more fibers. The 

length and thickness of spindles may vary, but if they are too small the risk of breakage is 

high. Spindles may be held and spun in the hand or, with a weight attached to them, spun 

and dropped.  

Spindle whorls 

Spindle whorls are the most common artifact associated with spinning found in Iron Age 

archaeological sites. Most often spindle whorls are ceramic, though whorls made from 

bone, stone, and wood also occur. They are made in a variety of shapes, such as discoid, 

cylindrical, and conical. Spindle whorls 

are most commonly used with the drop 

spindle. The spindle whorl is attached to 

the spindle by inserting the spindle 

through a perforation in the center of the 

whorl. The position of the whorl may 

vary in location from top, middle, or 
Illustration 6: Spindle and whorl. After Ryder 

1983 
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bottom, which is largely culturally determined. High-weighted whorls were most 

commonly used in the East, whereas low-weighted whorls were used in Europe.  

The spindle is spun and dropped, using the whorl to maintain momentum. The weight of 

the spindle and whorl drafts out and spins the fibers simultaneously until either the amount 

of spun thread is too long for the spindle to keep spinning or the spindle begins to lose 

momentum. At this point, the spun yarn is wrapped around the spindle and the spinner 

repeats the process. 

Distaff 

Distaffs hold the unspun, prepared fibers. These were 

commonly made out of wood, so they are not commonly 

found in the archaeological record. A distaff is not required 

for spinning, however, it allows the spinner to keep the 

prepared fibers clean and untangled. Distaffs come in various 

forms and can be as simple as a forked stick. The distaff is 

either held in the hand or can be tucked into a belt. 

WEAVING 

After the fibers are spun into yarn, they are linked together through weaving which 

produces a flat fabric that can be used for a variety of purposes. There are several different 

techniques used for weaving, though they all share the quality of having both passive and 

active systems (Gleba and Mannering 2012, 11). The passive system is the set of yarns that 

remains in place and is known as the warp. One or more yarns are then woven through the 

individual strands of the warp as part of the active system known as the weft. Weaving is 

Illustration 7: Distaff. 

After Oliveira et. al. 1978 
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done on the loom, which holds the warp in place to allow the weaver to more easily pass 

the weft between the warp threads. The most common type of loom used during the Iron 

Age is the warp-weighted loom. The warp weighted loom consists of two upright beams 

that are angled slightly. At the top of these two pieces is attached a horizontal bar, known 

as the cloth beam, from which the warp is hung. The length of this bar determines the 

largest possible width of the finished fabric. Weaving begins at the top of the loom. 

Normally, this would limit the length of the fabric to the height of the loom, but the cloth 

beam may double as a roller, allowing the finished fabric to be rolled up when the cloth 

reaches the floor and the weaver to continue creating a longer bolt of fabric. Weights are 

attached to the bottom of the warp threads to keep them taut during weaving. These 

weights, from which the loom gets its name, are commonly found in the archaeological 

record because they were most often made from ceramic or stone. The existence of extant 

loom weights is further evidence of the ubiquity of the warp-weighted loom during the Iron 

Age.  

 

Set up for weaving begins with dividing the warp threads into two groups of alternating 

threads and inserting a rod, or shed bar, between them so that one of the groups lies in front 

of the other, creating the natural shed. The artificial shed is created by attaching heddles, 

holders usually made out of string, to the back set of warp threads. The heddles are then 

attached to the heddle bar. When the heddle bar is lifted, by placing it in a holder attached 

to the two upright beams, the threads are separated in a direction opposite to the natural 

shed. Alternating the position of the heddle bar between the natural and artificial sheds 
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after each pass through of the weft produces the simplest weaving pattern, the tabby. More 

complicated weaving patterns, such as twills, can be created through the addition of more 

heddle bars, allowing for multiple sheds. The weft thread is sent through the separation 

between the two sets of warp threads on a shuttle. The shuttle may have a variety of forms. 

Some shuttles may have consisted of just the ball of thread that makes up the weft. 

Additionally, the weft could be attached to a stick, the spindle on which the weft thread 

was spun, or to a separate tool, depending on the preferences or traditions of the weaver. 

After each pass of the weft, it is necessary to consolidate the newly woven thread with that 

which is already woven using a beater. Beaters, like shuttles, come in a variety of forms 

and could have been either a handheld device, like a rod or comb, or be attached to the 

loom itself 

 

Illustration 8: Warp-weighted loom as used in Classical Greece. After Barber 1991 

(Inked by M. Stone). 
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The Castro Culture of Northwestern Iberia 

The archaeological culture present in Northwestern Iberia during the Iron Age is known as 

the Castro Culture, named after the presence of castros, or hill top settlements The sites 

are located on the peaks or spurs of 

hills that dominate the landscape of 

northern Portugal and Galicia. Castros 

are divided into three types: citânias, 

cividades, and castros. Citânia and 

cividade are reserved for the largest 

sites and have been referred to as such 

in historical sources, whereas castro is 

used more generally for smaller sites 

with identical historical toponymic 

references. Regardless of size, castreja structures were made of dry stone masonry and sites 

were surrounded by stone walls and earthen ramparts. Buildings are rectangular or round, 

with the round buildings sometimes having a vestibule in front of the entrance. It is possible 

the walls of some structures were partially coated in plaster and painted. The floors of some 

structures were also plastered, sometimes over a prepared surface of decomposed granite. 

Structures are usually grouped into what is presumed to be extended familial compounds. 

These have a varying number and type of structures surrounding or incorporating a 

courtyard. It is thought that the roofs of the structures were originally thatched, and 

Figure 1: Extent of the Castro Culture, and the 

locations of major sites. By Froaringus / 

Wikimedia Commons / CC-BY-SA 4.0-3.0-2.5-

2.0-1.0 
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following Romanization clay roof tiles were introduced to the area and used alongside the 

thatched roofs. Flagstone was also used extensively in the construction of roads and in the 

courtyards of the compounds.  

 

Prior to Romanization the majority of information about the Castro Culture comes from 

excavations, although some information does come from brief mentions by Greek and 

Roman historians such as Strabo, Ptolemy, and Pliny the Elder. Roman writers referred to 

the tribes in this region 

collectively as the 

Gallaeci or Callaeci, who 

were finally conquered 

in late 2nd century BCE. 

It is clear, however, that 

the Gallaeci designation 

included various other 

ethnic groups and that 

some of the cultural 

information the Romans 

provided may not be specific to an ethnic group (Silva 2007, 25-26). Strabo gives the most 

in-depth description of the cultural practices of the Gallaeci in Geography 3.3.7. He 

commonly refers to the Gallaeci as ‘mountaineers,’ a reference to the topography of the 

region. He states: 

Figure 2: Tribes of Iberia ca. 300 BCE. By Alcides Pinto/ 

Wikimedia Commons / GFDL 
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All the mountaineers are frugal, their beverage is water, they sleep on the ground, 

and wear a profuse quantity of long hair after the fashion of women, which they 

bind around the forehead when they go to battle. They subsist principally on the 

flesh of the goat, which animal they sacrifice to Mars, as also prisoners taken in 

war, and horses. They likewise offer hecatombs of each kind after the manner of 

the Greeks, described by Pindar, “To sacrifice a hundred of every [species].” 

 

They practise gymnastic exercises, both as heavy-armed soldiers, and cavalry, also 

boxing, running, skirmishing, and fighting in bands. For two-thirds of the year the 

mountaineers feed on the acorn, which they dry, bruise, and afterwards grind and 

make into a kind of bread, which may be stored up for a long period. They also use 

beer; wine is very scarce, and what is made they speedily consume in feasting with 

their relatives. In place of oil they use butter. Their meals they take sitting, on seats 

put up round the walls, and they take place on these according to their age and rank. 

The supper is carried round, and whilst drinking they dance to the sound of the flute 

and trumpet, springing up and sinking upon the knees. 

 

The Gallaeci were also known to bathe, an activity that occurred prior to Romanization. 

Baths have been discovered at some sites, such as Citânia de Briteiros and Citânia de 

Sanfins, and were likely ritual steam baths. Large pentagonal granite slabs, known as 

pedras formosas and carved with a variety of images and symbols, separated the chambers 

of the baths. These slabs featured a small opening through which it was necessary to crawl 

or pull oneself through to enter the chamber. 

 

A brief mention of flax production by the Gallaeci comes to us through Pliny the Elder. 

The Zoelae, a tribe of the Gallaeci located near modern day Bragança, Portugal, produced 

flax that was imported into Italy and was “extremely serviceable for the manufacture of 

hunting-nets” (Nat. Hist. 19.2). Regarding the raising of sheep, Pliny has even less to say, 

only noting that several breeds of sheep were found in Spain and they possessed a natural 

color that did not require dyeing (Nat. Hist. 8.73). 
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CHRONOLOGY OF THE CASTRO CULTURE 

During the Bronze Age, Northwestern Iberia was closely tied into the long-range trade 

networks that existed along the Atlantic seaboard to Armorica and the British Isles.  Local 

settlements were generally open sites, with structures built from perishable materials 

(Queiroga 1992, 41). During the Final Bronze Age sites surrounded by beaten earth 

ramparts were beginning to be established on hilltops while the open sites that dominated 

earlier periods of the Bronze Age went into decline (Queiroga 1992, 41; Little 1990, 17). 

The Castro Culture emerged following the breakdown of these trade networks at the 

beginning of the first millennium BCE (Rodriguez-Corral 2009, 15).  

 

Armando Silva has divided the Iron Age of Northwestern Portugal into three basic phases 

(2007, 33-66). His system is one of the most commonly used sequences within the region 

and is based on his own extensive excavations in diverse regions between the Minho and 

Vouga rivers (Ibid., 33). Below is a short summary of Silva’s phase divisions. 

Phase I: Formation of the Castro Culture. Ca. 900-500 BCE 

The Castro Culture’s characteristics developed at the end of the Bronze Age. Although 

many of the Bronze Age settlements were abandoned by the start of the Iron Age, some of 

the sites with defensive earth ramparts continued to be inhabited. Stone was not used as 

extensively for walls during this phase as it was in later phases (Parcero and Cobas 2004, 

11). The most important and visible changes between the Bronze Age and Phase I of the 

Castro Culture are in the material culture, particularly in ceramic manufacture and vessel 
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shapes. The distinctive pottery style of the Castro Culture, which includes a lot of mica as 

temper and is fired in a reductive environment, developed during this period (Ibid., 17-18).  

Phase II: Development of the Castro Culture. Ca. 500-138 BCE 

Phase II consists of a large number of outside cultural influences coming into the Castro 

Culture, particularly from the Celtic cultures of Central Europe and the beginnings of Italic 

influence. It is clear that there is some influence coming from the Hallstatt-D Culture of 

Central Europe, but the ethnic identity of the people of the Castro Culture and their exact 

relation to the Celtic World remains a contentious issue. Evidence of the use of Celtic 

language(s) in the region comes from the existence of hydronyms, toponyms, ethnonyms, 

and personal names (García Alonso 2006; Luján-Martínez 2006). Additionally, the 

material culture shares similarities with the Hallstatt Culture, namely the existence of 

prestige goods, such as torques, and symbols, such as the triskele. It is likely that the 

‘Celticization’ of the region occurred through cultural diffusion, rather than migration, but 

the topic of ethnogenesis has been abandoned by the majority of researchers in the region 

in favor of understanding larger trends during the Iron Age (Parcero and Cobas 2004, 53). 

Other cultural changes during this period may have resulted from the migrations northward 

of the Turduli and Celtici peoples from southern Iberia following the collapse of the 

Tartessian Culture (Silva 2007, 37). Additionally, this period coincides with the 

establishment of trading posts and colonies in Iberia and the Western Mediterranean by the 

Phoenicians, Carthaginians, and Romans, allowing for the importation of goods from the 

Mediterranean across the Iberian Peninsula (ibid.). 
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Phase III: Proto-urbanization and decline. Ca. 138 BCE – 100 CE 

Phase III commences with the Roman Conquest in the late 2nd century BCE. Roman 

expansion in the region begins following the conquest of Lusitania. Appian discusses the 

details of the Roman conquest 

of Lusitania and Gallaecia in 

The Foreign Wars. The 

Gallaecians had backed the 

Lusitanians, led by Viriathus, 

against Roman incursion. 

Viriathus’ leadership assisted 

the Lusitanians in preventing 

Roman expansion into the 

region and peace was declared 

in 142 BCE. Ultimately, Rome, under the leadership of Caepio, broke the peace and 

hostilities between the Lusitanians and Rome were renewed. Decimus Junius Brutus led 

the campaign against the Gallaecians “destroying everything that came in his way” 

(Appian, Wars in Spain 12.71). Control over the Gallaecians was not completed following 

Brutus’ campaigns in the region, leading to periodic military operations in Northwestern 

Iberia during the next century. From 96-94 BCE, Publius Lucinius Crassus led another 

campaign into the region, followed by the campaigns of Julius Caesar in 61 BCE, and the 

final period of conquest in 26 BCE during the rule of Augustus Caesar. It was not until 19 

Figure 3: Roman military campaigns in Northern Iberia, 

including the  campaign of Decimus Junius Brutus in 

137 BCE (purple), of Julius Caesar in 61 BCE, and 

under Augustus Caesar in 26 BCE (red) and 25 BCE 

(green). By Ravenloft / Wikimedia Commons/ CC BY 

2.5 
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BCE that the region was fully incorporated into the Roman Empire following the defeat of 

the Asturians and the Cantabrians.  

 

The area the Castro Culture occupied was 

situated in the northwestern corner of the 

province of Hispania Tarraconensis with the 

Gallaecians being incorporated as a sub-

province. Gallaecia was split into two 

conventi, Lucensis and Bracarensis. 

Conventus Lucensis, with its capital at Lucus 

Augusti (modern day Lugo, Spain), formed the 

northern half of the province and is roughly 

equivalent in terms of borders to modern day 

Galicia. Between the Douro River and Minho River, the Romans established the Conventus 

Bracarensis, with its capital between the Cavado and Este Rivers at the newly established 

settlement of Bracara Augusta (modern day Braga, Portugal).  

 

The Castro Culture reached its height at the beginning of this period following the process 

of proto-urbanization in the region. Romanization introduced considerable changes in 

material culture and in production techniques, particularly in ceramics, glass and obviously 

iron. As Rome’s influence grew over the region, the Castro Culture ultimately declined, 

Figure 4: Map of Gallaecia following 

reorganization by Diocletian (Conventus 

Asturicensis created). By Alexandre 

Vigo. 
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and as it did new unfortified settlements were established in the valleys and along the coast 

and some of the hillforts were abandoned (Silva 2007, 43). 

SITES DISCUSSED IN THIS STUDY 

Cividade de Bagunte 

The Cividade de Bagunte is located at 

8.65ºW and 41.38ºN and at a height of 

approximately 250 meters above sea 

level. The site was settled in the Late 

Bronze Age and inhabited through the 

Roman Period and possibly beyond. The 

River Este, a tributary of the River Ave, 

runs to the north of the site along the base of the hill. Ricardo Severo and Artur Cardoso 

began excavations in the 1880s and in the 1940s Fernando Russel Cortez also excavated at 

the site. Excavations began again in 2009 by the University of Texas at Austin through a 

partnership with the Municipality of Vila do Conde and its Department of Archaeology.  

 

The early excavations in the acropolis exposed typical round and square stone structures, 

some with vestibules and flagstone patios, as well as extensive flagstone paved areas 

including a road that divides the site in the E/W direction. Since 2009, excavations on the 

slope of the hill immediately below the acropolis have exposed a flagstone patio that 

appears to connect round structures located on both sides of the patio. These recent 

excavations have unearthed five spindle whorls of poor quality. In 2015, another 18 spindle 

Figure 5: Map of sites dicussed in this study 
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whorls from Severo and Cardoso’s excavations were discovered in a collection held by the 

University of Porto. While there is contextual information for the spindle whorls excavated 

since 2009, there is only general information for those obtained from the Severo and 

Cardoso’s excavations.  

Cividade de Terroso 

The Cividade de Terroso is located at 8.72ºW and 41.41ºN and at a height of approximately 

121 meters above mean sea level. A small population occupied the settlement during the 

Late Bronze Age. After this early period, Terroso experienced considerable growth and the 

construction of several fortification walls, flag-stoned pathways and roads oriented E-W 

and N-S that seem to divide the acropolis into quadrants. Like most castros of the 

Northwest, Terroso has round and square dwelling structures typical of Phase III, many of 

them superimposed, rebuilt, or reused from Phase II. In one structure the evidence of a 

hearth located next to a wall was uncovered (Silva 2007, 44, 46-48). According to Armando 

Silva, Terroso presents evidence of the addition of an outside vestibule to the castreja 

houses during the latter part of Phase II as well as the introduction of rotating grinding 

wheels (querns) (2007, 51).  

 

Given the general absence of faunal remains, Silva uses the presence at Terroso, as well as 

at other castros, of stones used to tie cattle, animal footprints in clay and a specific ceramic 

vessel with many perforations, which he interprets as a vessel to make cheese (a queijeira), 

together with spindle whorls as inferential evidence for the rearing and use of cattle (2007, 
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175). This study includes 44 spindle whorls, the most from any one site, recovered both 

during excavations and from surface collections. 

Castro do Monte Padrão 

The Castro do Monte Padrão is located at 8.45ºW and 41.31ºN and at a height of 

approximately 349 meters above mean sea level. Following Armando Silva’s chronology, 

the Castro do Monte Padrão also registered a small, settled population during Phase I. The 

onset of Phase II is associated with the first two stone structures located in the northeast 

part of the top of the hill. The material culture connected with this phase includes simple 

ceramic forms, some bronze artifacts, stone loom weights, and grinding slabs.  

 

The majority of the structures located in the acropolis belong to Phase III, including several 

courses of defensive walls that were restored, rebuilt and augmented during this time. The 

varieties of ceramic forms and decorative motifs contrast vividly with those from the 

previous phase. During Phase III, an abundance of metal artifacts is evident, stone weights 

disappear, and the rotary grinding wheel (quern) becomes ubiquitous (Moreira 2014, 38-

42). Similarly, to Terroso, Phase III clearly indicates a considerable population increase, 

the expansion of economic activities, proto-urbanism, and social and structural changes 

that had endogenous roots and were not the result of Roman contact (2014, 40).  The finds 

from Monte Padrão includes 31 spindle whorls, which are part of this study. 

Castro de São Paio 

The Castro de São Paio holds a unique position among castros in Portugal due to its location 

on the coast, as most coastal castros are normally only located north of the River Minho. 
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São Paio is located on a low rise approximately 10 meters above sea level and at 8.73ºW 

and 41.28ºN. The original castro has suffered from coastal erosion, the building of a small 

chapel over the remnants of the archaeological ruins and the construction of seaside 

structures for vacationers. Some ceramic fragments collected on the surface include storage 

vessel rims and it is assumed the inhabitants of the castro relied on agriculture and marine 

resources for their subsistence. A short excavation season in 1993 exposed circular 

structures, decorated castreja ceramics, a bronze fibula, two grinding wheels, and a glass 

bead, as well as the seven spindle whorls included in this study (Dinis 1993, 101-102). 
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Textile Production in Northwestern Portugal 

In order to shed light on the production of textiles during the Iron Age of Northwestern 

Portugal, I studied 106 spindle whorls recovered from Cividade de Bagunte (24), Cividade 

de Terroso (44), Castro do Monte Padrão (31), and Castro de São Paio (7). This study 

attempts to understand if the attributes of the spindle whorls, such as shape, height, weight, 

and diameter, can be analyzed to determine the types and thicknesses of the fibers being 

spun. 

NATURE OF PRESERVATION IN THE ARCHAEOLOGICAL RECORD 

Archaeological evidence for the production of textiles in northwestern Portugal is scarce. 

Due to the acidity of the soils, very few artifacts survive. As of yet, no extant textiles dating 

to the Iron Age have been discovered. Because of this, it is uncertain the types fibers being 

used or weaving techniques applied. The most common pieces of evidence for textile 

production are spindle whorls and loom weights. The majority of spindle whorls and loom 

weights recovered are made of ceramic, though some artifacts made of stone are present. 

The existence of loom weights implies that people were using warp-weighted looms during 

this period, despite the fact that no other evidence for weaving techniques of any type have 

been discovered. 

IS IT A WHORL? 

There are a variety of things that can have a similar shape to that of spindle whorls such as 

beads, pendants, toggles, and buttons. Discerning whorls from other artifacts can be a tricky 
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endeavor, however there are a few characteristics that can be examined such as size, 

centeredness of the perforation, and regularity of the shape along the vertical axis. 

 

Size is one of the key identificatory characteristics for discriminating between beads and 

whorls. They are sometimes very similar in shape and decoration, though beads are usually 

smaller in size than whorls (Liu 1978, 91). In addition, beads are usually made without 

tapered perforations, are harder or more colorful than whorls, are not usually decorated, 

and are lightweight (Raymond 1984, 44). The relatively small size of the artifacts in this 

study makes it difficult to differentiate between whether the piece was used as a bead or a 

whorl. If we are to judge the difference between a bead and a whorl purely by the size of 

the whorl and taper of its perforation, many of these pieces could be discounted. There are 

no clear distinctive factors regarding these artifacts that would allow for them to be simply 

identified as a bead versus a whorl, and as such, none have been discounted from this study.  

 

Spindle whorls require a properly centered hole in order to keep the spindle spinning 

without wobble. Six of the artifacts in the assemblage have off-center perforations. These 

artifacts may have been used as pendants, toggles, or buttons instead of as whorls. Some 

of these artifacts may, in fact, have been whorls, but due to damage during use or after 

deposition the perforation is no longer centered. Additionally, if the diameter of the 

perforation is very small or has a taper with a high angle, the artifact may not be usable as 

a whorl. More information about the perforation is discussed later. 
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One of the whorls is very uneven in height, which may also be a sign that the piece was 

not used as a whorl. The discrepancy between the height of each side would lead it to 

wobble when the spindle is spun, as the difference in weight would keep the spindle from 

falling vertically when dropped. It is possible, however, that this piece was used with a 

hand-spindle instead of a drop spindle. 

Table 1: Artifacts That May Not Be Spindle Whorls Due to Irregularities 

Whorl ID Site Material Reason 

1 Cividade de Bagunte Clay Perforation is off-center. 

5 Cividade de Bagunte Clay 
Height of whorl is uneven. Perforation is 

off-center. 

7 Castro de São Paio Clay Perforation is slightly off-center 

10 Castro de São Paio Clay Area around perforation is very narrow. 

11 Castro de São Paio Clay Perforation is not perfectly circular. 

18 Cividade de Terroso Stone Perforation is very irregular. 

29 Cividade de Terroso Clay Perforation is crooked. 

31 Cividade de Terroso Clay Perforation is off-center. 

56 Cividade de Terroso Clay 
Perforation is very small in comparison to 

diameter of whorl.  

71 Castro do Monte Padrão Clay Perforation is off-center. 

85 Castro do Monte Padrão Clay Perforation is slightly off-center. 

89 Cividade de Bagunte Clay Perforation is oblong. 

 

RAW MATERIALS 

Spindle whorls can be made from a variety of materials, including ceramic, stone, bone, 

and wood. The material chosen to manufacture a whorl does not, by itself, define the type 

of thread that can be spun (Thorin 2012, 34). Only ceramic and stone whorls are known to 

have been used by the Castro Culture, but this may not be representative because of issues 

related to preservation. 
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Ceramic 

Ceramic whorls make up the majority of whorls in the study (94%) and are present at all 

sites in the study. This may be due to the relative ease of creating a whorl out clay, since it 

can be shaped by hand from a small amount of material, or due to the general nature of 

preservation in the archaeological record, which tends to not preserve organic materials. 

The method for production of the whorls is not fully understood, however Silva and 

Oliveira believe that more complex shapes would have been made in molds, which would 

account for the lack of minor irregularities in those shapes (1999, 13). The clays used to 

create spindle whorls and vessels are similar. Mica, grog, and sand are used as temper, 

though the size of mica and grog inclusions is generally smaller than is seen in ceramic 

vessels. The coloration of the whorls is also similar to other castro pottery.  

Stone 

Stone whorls are also represented in the assemblage, though at a much lower level than 

ceramic whorls, and were found at three of the four sites in the study.4 There are six whorls 

made from stone, primarily schist, but one whorl is made from fine-grained granite. 

Making up only 6% of the assemblage reveals that stone was not commonly used to create 

whorls, possibly due to the relative difficulty in shaping it as compared to ceramic. 

 

                                                 
4 The only site without stone whorls is Castro de São Paio, which also makes up a much smaller portion of 

the assemblage (7%) compared to the other three sites. The lack of stone whorls may be due to the lack of 

any extensive excavations at the site. 
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Bone and Wood 

Bone whorls are present in archaeological contexts outside of the region. However, due 

to the pH of the soil, which is too acidic to allow bone to be preserved in most cases, 

none have been recovered. It is possible that whorls were made of wood, which also 

would not survive the soil acidity, like many of the other tools related to textile 

production. The lack of heavier whorls, which would likely have been used for plying 

yarns (Liu 1978, 99; Gleba and Mannering 2012, 10), may indicate that these kinds of 

whorls were made out of wood. 

PERFORATION 

The perforation of the piece is fundamental to its use as a spindle whorl. The diameter of 

the perforation reflects the diameter of the spindle with which the whorl is used. It is 

important that the spindle is not too thin, otherwise it is more susceptible to breakage over 

an extended period of use. Additionally, the perforation may hint at whether the artifact 

was used as a bead or whorl. Liu found that the distribution of the diameter of perforations 

in whorls ranged from 3-10 mm, whereas the diameter of the perforation in beads would 

be as small as 1 mm (1978, 97). The range of perforation diameters for the whorls in this 

study falls between 2 and 8 mm at their thinnest point, with most falling between 3.5 and 

5 mm. Only one piece had a diameter that was less than 3 mm throughout the piece, 

however I believe that the likelihood of this piece being a whorl is still high due to the 

height and diameter of the artifact suggesting it would not be a bead.  



 31 

 

 

It is also necessary that the perforation is made in the center of the piece; otherwise the 

wobble that occurs when the spindle is spun would make it extremely difficult to keep the 

spindle spinning. This, however, does not purely discount the use of these artifacts as 

whorls as long as the off-centeredness of the perforation is not too great (Crewe 1998, 9).  

 

Some perforations are not perfectly 

straight, and may be tapered in a conical or 

hourglass shape. The taper is not ideal 

because the whorl cannot be firmly seated 

on the spindle and is liable to wobble, 

however it is still sometimes possible to use 

a whorl with a slight taper. Crewe’s spinning experiment with tapered whorls found that, 

if the taper was slight, the whorl could be wedged onto the spindle with fibers and would 

Table 2: Whorls with a Perforation 

Greater than 20° 

Whorl ID Site Type Angle 

12 São Paio Discoid 26.57 

15 Terroso Discoid 24.78 

18 Terroso Discoid 26.57 

22 Terroso Discoid 21.80 

26 Terroso Discoid 26.57 

28 Terroso Discoid 21.80 

101 Bagunte Cylindrical 23.20 
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remain firmly seated. However, if the taper, particularly in the hourglass shape, was greater 

than 20º even with fibers wedged between the whorl and spindle it was impossible to keep 

the whorl firmly seated. It is possible though for these whorls to be used in conjunction 

with another firmly seated whorl in order to add extra weight to the spindle (Crewe 1998, 

12). Seven whorls in the study had angles greater than 20º, including two of the whorls 

made from schist. Some of these pieces are in a poor state of preservation, so it is possible 

that the area around the perforation degraded post-deposition or through attrition during 

use. 

RECYCLED POTSHERDS AS WHORLS 

Some of the whorls analyzed in this study were likely 

made from recycled ceramic vessels. These whorls could 

either have been used alone or in conjunction with 

another whorl in order to add extra weight to the spindle. 

Three of the spindle whorls from Terroso showed curvature that indicated they were made 

from a sherd that had the edges filed down. After the edges of the whorl had been filed 

down the hole would be drilled into the center of the piece. 

 

Three of the whorls recovered from the excavation at Bagunte in the late 1800s reflect 

whorls made from sherds with unfinished perforations. One of the unfinished pieces (#103) 

appears to have been broken while the perforation was being drilled, since the hole extends 

about halfway into the piece and the break line cuts through the center of the perforation. 

Another unfinished whorl (#105) appears to have been abandoned because the whorl was 

Figure 8: Whorl #42 showing 

curvature of original vessel 
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not circular and another (#102) is almost complete, but the perforation was off-center, 

which could cause the spindle to wobble when spun and thus would not have been usable. 

 

 

 

TYPOLOGY OF SPINDLE WHORLS 

A typology is necessary to see if the shape of different whorls had any bearing on the types 

of yarn being spun. The goal of this typology was simplicity in order to understand if 

different fibers were associated with different types of whorls. Lindy Crewe, in his study 

on the form and function of spindle whorls from Bronze Age Cyprus, points out that spindle 

whorl typologies have become “complex and segmented” (1998, 21). I agree with him in 

that height, diameter, and weight are what define the functional qualities of whorls, and as 

such, I have modeled my typological classes on his work and define different types by their 

shape in accordance with the functional qualities associated with each shape. This is 

opposed to other typological systems present in studies of castrejan spindle whorls (cf. 

Silva 2007, 635-636; Silva and Oliveira 1999). This is not to say that these typologies are 

not valuable, but I believe they hold answers to different questions than those I am asking.  

 

Figure 9: Left: Whorl #103. Middle: Whorl #105. Right: Whorl #102 
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In this study, I found four major types or spindle whorls: discoid, cylindrical, biconical, 

and truncated biconical. Table 2 shows stylized representations of each type of whorl that 

appeared in the assemblage. There are minor variations in the shape of these artifacts that 

will be discussed further for each type. 

Discoid 

Disc-shaped whorls were by far the most common type of whorl from the four sites, making 

up 40% of the assemblage. From Bagunte, there are ten whorls of this type, 22 from 

Terroso, five from Monte Padrão, and four from São Paio. Discoid whorls may have 

straight or convex sides, but have flat tops and bottoms. All of the whorls made from schist 

are discoid, likely due to the way schist naturally fractures. 

Table 3: Typology of Spindle Whorls 

Discoid 
 

Cylindrical 

 

 

Biconical 

 

 

 

Truncated Biconical 

 

 

 



 35 

Cylindrical 

Cylindrical whorls are similar to discoid whorls, but have a greater height in proportion to 

the diameter. Other than this difference, the variation between different cylindrical whorls 

follows that of discoid whorls, which may have straight or convex sides and flat tops and 

bottoms. This type of whorl makes up 18% of the assemblage, with four from Bagunte, 

five from Terroso, eight from Monte Padrão, and two from São Paio. The granite whorl 

was the only stone whorl that fell into this type. 

Biconical 

Biconical whorls have the form of two cones attached by their bases. Spherical whorls fall 

under this type because “only a few millimeters of curvature” define the difference between 

a biconical and a spherical whorl and this difference would not play a large role in the 

rotational properties of the pieces (Crewe 1998, 22). There is a lot of variation in the shape 

of biconical whorls. The carination may be curved or angular and the sides curved or 

convex. The top end can be flat, rounded, convex, or concave. The bottom may also be flat, 

rounded, or convex. None of the whorls in this assemblage had a concave bottom. Silva 

and Oliveira believe that this type of whorl would have been made in a mold due to the 

complexity of its form (1999, 13). These whorls make up 21% of the assemblage, with five 

coming from Bagunte, eight from Terroso, eight from Monte Padrão, and only one from 

São Paio. 
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Truncated Biconical5 

Truncated biconical whorls are similar to biconical whorls except the carination is not in 

the middle of the whorl but closer to one of the ends. This distinction would lead to a 

greater difference in the ratio of weight to maximum diameter, resulting in different 

rotational properties than those of biconical whorls (Crewe 1998, 21). As with biconical 

whorls, the carination may be angular or curved. The top end of the whorl can be flat, 

curved, convex, or concave and the bottom end flat or curved. Similar to the biconical 

whorls, these were also likely made in a mold. They make up a total of 21% of the 

assemblage. Truncated biconical whorls were found at Bagunte, Terroso, and Monte 

Padrão, which had five, nine, and nine whorls, respectively. Although none were found at 

São Paio, this is possibly due to either the small size of the site or more likely to a lack of 

extensive excavations. 

DECORATION 

Nine of the spindle whorls were decorated. The designs are similar to motifs represented 

on other Castreja ceramics. One spindle whorl was marked with a single symbol that is 

possibly of Celtiberian origin. Where possible, I reference the motif to Armando Silva’s 

catalog (2007, 619-632). In total, five different types of motifs are represented in the 

assemblage and these only occur on the top or side of each whorl. 

 

                                                 
5 The difference between a truncated biconical whorl and a conical whorl in this assemblage is minimal. 

Some of the whorls identified as truncated biconical may be identified as conical by others. I have chosen 

to identify them as truncated biconical because the bottom half below the carination is curved instead of 

flat. 
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Incised Circle 

The most common motif is the incised circle, appearing on four of 

the whorls. This motif is similar to Silva’s Type C #520 (2007, 626). 

The incised circles appear only on biconical and truncated biconical 

whorls and in varying patterns. Whorls #62 and 96, both biconical, 

feature large incised circles approximately 1.5 mm in diameter. 

Whorl #62 has 12 incised circles around the midpoint of the upper 

half of the piece, whereas whorl #96 has 10 incised circles grouped in sets of twos and 

arranged like spokes. Whorl #44, a truncated biconical whorl, has seven columns 

containing five to six small, incised circles approximately .75 mm in diameter. On whorl 

#86, also truncated biconical, the incised circles appear on the peak of the upper edge next 

to a large depression centered around the perforation. Because of heavy degradation, only 

15 circles remain and they are approximately 1mm in diameter. 

Large Impressed Dots 

The large dot symbol was made by impressing a solid, cylindrical 

item onto the whorl. This symbol is not represented in Silva’s 

catalog of motifs, but it is most similar to Type C, #432 (2007, 625). 

In this assemblage the design is missing the line that appears above 

the series of circles, likely because of the limited space. This design 

appears only in two cylindrical whorls: #24 features a single row of 

five impressions, whereas whorl #70 has two rows of dots, the inner 

Figure 11: Whorl 

#70 with large 

impressed dots 

Figure 10: Whorl 

#62 showing 

incised circles 
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row containing ten dots and the outer row approximately twelve dots. The impressions on 

both whorls are approximately 2 mm in diameter and 1 mm deep and unevenly spaced. 

Small Impressed Dots 

This motif, appearing only on whorl #59, is a series of small 

impressed dots grouped into three rings, the first containing eight 

dots, the second ten, and the bottom one with 14. The whorl itself is 

cylindrical with the first and second rows on the top of the artifact 

and the third row extending onto the side. This motif is most similar 

to Silva’s category B1 #366 (2007, 624). 

Line of Oblique Dashes 

Whorl #50, a biconical whorl with a flat top, features 15 oblique 

dashes approximately 3 mm long on the top of the whorl. This motif 

does not appear in Silva’s categorization of motifs 

A Possible Celtiberian Symbol? 

One whorl from Monte Padrão has decoration that is particularly 

interesting. The symbol only appears once on the whorl, not in a 

repeating pattern as is common with the other motifs represented. 

The design is incised into the piece and is quite large in relation to 

the size of the whorl. This symbol is identical to a mark on a vessel 

from Citânia de Briteiros that has been identified as a potter’s mark 

(Silva 1997, 226; Silva 2007, 616). The orientation of the symbol on 

Figure 14: Whorl 

#67 with trident-

like symbol 

Figure 12: Whorl 

#59 with small 

impressed dots 

Figure 13: Whorl 

#50 with oblique 

dashes 
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the vessel is different, however, it is rotated 180 degrees, and appears on the interior of the 

vessel near the lip. The symbol, if oriented the same way as the whorl, is the same as the 

representation of the syllable ‘ti’ from the Celtiberian Script or ‘di’ from the Northeastern 

Iberian Script (Ferrer 2005, 981; Jordán Cólera 2007, 821). It would be strange for a 

potter’s mark to appear on a spindle whorl and I have yet to come across this occurring on 

whorls from any other sites. An alternate explanation for the meaning behind the symbol 

is not evident and raises a number of possibilities, including a mark of ownership or having 

some ritual meaning. Additionally, it is unknown if the similarity with the Celtiberian 

symbol is a coincidence or a sign of a connection with central Iberia. 

FUNCTIONAL ANALYSIS 

Spinning Different Types of Fibers 

Liu established that there is a probable relationship between the weight of a whorl and the 

type of fiber being spun. A light whorl would be used for spinning fine, delicate yarns and 

heavy whorls would be used for coarser fibers or for plying yarn (Liu 1978, 99). In the 

assemblage under study, all the whorls weighed less than 27 grams, with most of the whorls 

falling between five and 13 grams. According to Michael Ryder and Elizabeth Barber, 

whorls around eight grams are used for short, fine wool and whorls around 33 grams are 

for long staple medium-heavy wool (Ryder 1968, 81; Barber 1991, 52).  With 60% of the 

whorls falling between five and 12 grams, it is likely that the people of the Castro Culture 

were spinning short, fine wool. The heavier whorls, falling between 24 and 27 grams 

suggest that they may have also been spinning medium-heavy wool, but in much lower 

amounts than fine wool. Additionally, this weight distribution is similar to studies on 
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Hallstatt spindle whorls and textiles preserved in salt mines in Central Europe (Belanova 

and Gromer 2009, 13). 

 

The weight of cylindrical whorls trends heavier than discoid, with an average weight four 

grams higher (10 grams versus 14 grams). This is due mainly to the difference in average 

height of the cylindrical whorls versus the discoid whorls, as both have very similar average 

diameters.  

 

The diameter for whorls of all types falls within the range of 20 to 50 mm and a height of 

four to 22 mm. There are two outliers that are much taller than the rest of the whorls: #80, 

a biconical whorl, and #91, a truncated biconical whorl. Interestingly, the weight of whorl 

#78 is 10.7 g, which is below the average weight of biconical whorls6. 

 

 

 

 

                                                 
6 Whorl #102 is broken, so it’s actual weight is unknown. 
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The height and diameter of biconical and 

truncated biconical whorls are very similar, 

though biconical whorls tend to be slightly 

taller (one millimeter taller on average). The 

biggest difference between the two is with 

regard to weight. Table 3 shows that 

biconical whorls are 2 grams heavier on average. Were these differences to be greater, it 

would be arguable that these two types were used to spin different fibers. However, in this 

assemblage it seems that the only difference between these two types would be in the 

spinners preference for whorl shape. 

 

One major issue is not with what appears in the data presented, but what does not appear. 

In order to spin full-length flax, it is ideal to use a whorl weighing between 100 and 150 

grams (Gleba and Mannering 2012, 10). Additionally, in a spinning experiment using 

Hallstatt whorls, Karina Grömer found that it was not possible to spin full-length flax with 

whorls weighing between 10-20 grams, as there was not enough inertial power to keep the 

spindle spinning (2005, 110). However, there are no ceramic or stone whorls in the weight 

range for spinning flax from any of the sites in the study. If, we take Pliny at his word that 

the Gallaeci were growing flax, where are the heavy whorls needed to spin it? It is possible 

that such whorls existed, but were made out of a material that did not survive in the acidic 

soils, such as wood. It is also possible that full-length flax was spun not with a drop-spindle, 

Table 4: Average of Weight, 

Diameter, and Height by Type 

Type Weight 

(g) 

Diameter 
(mm) 

Height 
(mm) 

Discoid 10.38 33.49 7.93 

Cylindrical 14.07 32.13 12.32 

Biconical 11.63 28.48 15.10 

Truncated 

Biconical 

9.78 28.04 14.07 
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but by another method, such as a hand-held spindle, which would not put as much stress 

on the flax fibers. The weight range of the whorls in this study do allow for the spinning of 

flax tow (Barber 1991, 52). The spinning of flax tow is not necessarily precluded by the 

lack of evidence for spinning full-length flax, but it does not make much sense to spin only 

tow, which is of lower quality, if one has the capabilities to produce full-length flax as well. 

Yarn Thickness 

It is commonly thought that there is a connection between the weight of a spindle and whorl 

and the thickness of yarn being spun (Kania 2013, 12). Heavy whorls are generally 

associated with the production of thick yarns and light whorls with thin yarns. Following 

this principle, the Castro Culture would be producing only thin yarns. However, in her 

spinning experiments with both hand-spindles and drop-spindles, Kania found that even 

when using the same spindle, whorl, and type of fiber, different spinners would produce 

vastly different yarns (2013, 24-25; 2015, 123). Her studies have shown that yarn thickness 

is not as reliant on the weight of the whorl as on the individual spinners spinning technique. 

I, too, have found from my own experience with spinning that even when using the same 

spindle, whorl, and fiber, I was able to create both thin and thick yarns. Although the 

characteristics of whorls do seem to play a role in the types of fibers that can be spun, it 

seems that we can no longer associate these parameters with the thicknesses of yarns 

produced. 
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Conclusion 

The aim of this project was to see if there is a connection between the functional 

characteristics of spindle whorls, namely shape, weight, height, and diameter, and the types 

of fibers the people of the Castro Culture may have spun into yarn for use in textile 

production. The distribution of the weight of the whorls tells us that the Castro Culture 

were likely spinning short, fine wool and to a lesser extent long staple medium-heavy wool.  

There is still the question of how flax was spun, if at all, since none of the whorls are heavy 

enough to spin full length flax with a drop-spindle. It is also evident that height and 

diameter, and by extension shape, do not seem to play a functional role in the types of 

fibers one could spin, but only in the speed and length of time the spindle spins when 

dropped. This, however, does not preclude the possibility that whorl usage based on these 

characteristics was culturally determined and that the spinners of the Castro Culture had 

their own beliefs of what constituted ‘proper’ use for whorls of different weights, 

diameters, heights, and shapes. 

 

Spindle whorls offer a glimpse into a mode of craft production in which the finished 

products are rarely preserved in the archaeological record. Research on spindle whorls and 

their relation to the broader topic of textile production is an ongoing process that will 

further benefit from a multi-faceted approach that looks at both the functional 

characteristics of the artifacts and the results of spinning experiments, such as the ones 

performed by Katrin Kania and Karina Grömer. Another method to calculate the rotational 

properties of spindle whorls is moment of inertia, which analyzes the variables of weight, 
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height, and diameter as a single value. Calculating the moment of inertia for spindle whorls 

has recently gained the attention of textile researchers (cf. Verhecken 2010; Chmielewski 

and Gardysnki, 2010). These studies have yet to prove the efficacy of this technique in 

attempts to identify the types of yarn being spun, calling for more studies on the subject to 

increase the data set. Unfortunately, the complexity of the shapes of whorls requires strong 

knowledge of the physics behind the rotational parameters of multiple irregular shapes. 

This means that this type of analysis is not easily accessible and the results are sometimes 

difficult to understand. Nevertheless, I believe using moment of inertia as a tool for 

comparison in the analysis of spindle whorls remains promising. 

 

One of the difficulties to reach broader conclusions in this study is the lack of a large 

sample size. The large number of broken whorls limited the sample size because the 

original weight of the artifact could not be accurately determined. Additionally, with 

discoid whorls making up 40% of the assemblage, there is less understanding of variation 

among whorls of the other three types. In the future, a larger sample of Castro Culture 

whorls should be used to analyze the relevance of characteristics such as weight, height, 

diameter, and shape. A large sample will likely deepen our understanding of the fibers 

and techniques used in spinning during the Iron Age. 
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Appendix A: Catalog of Spindle Whorls 

*Piece is broken, original weight unknown 

**Perforation is incomplete 

 

Whorl ID #1 

Site: Cividade de Bagunte 

Catalog ID:  

CB-B-VCD/09 

Z1-Q-49H 

Level 3 

Lot 3 

Material: Clay 

Type: Discoid 

Weight: 3.7g 

Diameter: 23mm 

Height: 7mm 

Perforation: 6 - 6.5mm 

Perforation Angle: 4.09° 

Special Remarks: Perforation is not 

centered. 

 

Whorl ID #2 

Site: Cividade de Bagunte 

Catalog ID:  

CB-B-VCD/11 

Z1-Q-17G 

Level 5 

Lot 131 

Material: Clay 

Type: Biconical 

Weight: 10.4g* 

Diameter: ? 

Height: 23mm 

Perforation: 4 - 6.5mm 

Perforation Angle: 6.20° 

Special Remarks: Whorl is broken in 

half. 

 

 

 

 

Whorl ID #3 

Site: Cividade de Bagunte 

Catalog ID:  

CB-B-VCD/11 

Z1-Q-16F/17F Test Pit 

Level 1 

Lot 130 

Material: Clay 

Type: Discoid 

Weight: 19g* 

Diameter: 44mm 

Height: 15mm 

Perforation: 4.5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is heavily 

degraded, many pieces have broken off. 

 

Whorl ID #4 

Site: Cividade de Bagunte 

Catalog ID:  

CB-B-VCD/11 

Z1Q-15G 

Level 3 

Lot 141 

Material: Clay 

Type: Discoid 

Weight: 8g* 

Diameter: 34mm 

Height: 9mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: Images are missing. 
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Whorl ID #5 

Site: Cividade de Bagunte 

Catalog ID:  

CB-B-VCD/11 

Z1-Q-16F/17F Test Pit 

Level 3 

Lot 151 

Material: Clay 

Type: Biconical 

Weight: 14.9g* 

Diameter: 34mm 

Height: 22mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: Height of whorl is 

not even and perforation is off-center. 

 

Whorl ID #6 

Site: Castro de São Paio 

Catalog ID:  

CSP/95  

Unit E16-2  

Level 5/6 

Material: Clay 

Type: Cylindrical 

Weight: 9.1g 

Diameter: 29mm 

Height: 10mm 

Perforation: 3 - 4mm 

Perforation Angle: 5.71° 

Special Remarks: None 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #7 

Site: Castro de São Paio 

Catalog ID:  

CSP.94 

Unit E16-8 

Level 3 

Material: Clay 

Type: Discoid 

Weight: 15.8g 

Diameter: 40mm 

Height: 9mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Perforation is slightly 

off-center 

 

Whorl ID #8 

Site: Castro de São Paio 

Catalog ID:  

CSP/94 

Unit F4 

Level 4 

Material: Clay 

Type: Biconical 

Weight: 10.8g 

Diameter: 29mm 

Height: 13mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Chunk is missing 

from edge of whorl. 
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Whorl ID #9 

Site: Castro de São Paio 

Catalog ID:  

CSP/93 

Unit F1-1 

Level 1 

Material: Clay 

Type: Discoid 

Weight: 2.9g 

Diameter: 24mm 

Height: 7mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #10 

Site: Castro de São Paio 

Catalog ID:  

Material: Clay 

Type: Discoid 

Weight: 5.7g 

Diameter: 30mm 

Height: 7mm 

Perforation: 6.5mm 

Perforation Angle: 0° 

Special Remarks: Area around 

perforation is very thin. 

 

Whorl ID #11 

Site: Castro de São Paio 

Catalog ID:  

Material: Clay 

Type: Cylindrical 

Weight: 11.8g 

Diameter: 30mm 

Height: 13mm 

Perforation: 5.1mm 

Perforation Angle: 0° 

Special Remarks: Perforation is not 

perfectly circular. 

 

 

 

Whorl ID #12 

Site: Castro de São Paio 

Catalog ID:  

CSP/94 

Unit F10-3  

Level 1 

Material: Clay 

Type: Discoid 

Weight: 4.4g* 

Diameter: 33mm 

Height: 6mm 

Perforation: 6 - 9mm 

Perforation Angle: 26.57° 

Special Remarks: Nearly half the whorl 

is missing. 

 

Whorl ID #13 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2185 

Material: Clay 

Type: Discoid 

Weight: 9.8g* 

Diameter: 39mm 

Height: 9.5mm 

Perforation: 6 - 7.5mm 

Perforation Angle: 8.97° 

Special Remarks: Heavily degraded. 

Piece is very shiny. 
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Whorl ID #14 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2177 

Material: Clay 

Type: Discoid 

Weight: 8.4g 

Diameter: 35mm 

Height: 7mm 

Perforation: 4.5 - 6mm 

Perforation Angle: 12.09° 

Special Remarks: None 

 

Whorl ID #15 

Site: Cividade de Terroso 

Catalog ID:  

TER 00  

4-1 (03)  

21.09 

Material: Stone 

Type: Discoid 

Weight: 10.6g 

Diameter: 32mm 

Height: 6.5mm 

Perforation: 5 - 8mm 

Perforation Angle: 24.78° 

Special Remarks: Whorl is made of 

schist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #16 

Site: Cividade de Terroso 

Catalog ID:  

TER 00  

4 - 86 (00)  

18.08 

Material: Clay 

Type: Discoid 

Weight: 5.5g 

Diameter: 23mm 

Height: 9mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #17 

Site: Cividade de Terroso 

Catalog ID:  

TER 00  

Q Norte (06) 

Material: Clay 

Type: Discoid 

Weight: 7.7g 

Diameter: 28mm 

Height: 9mm 

Perforation: 3 - 4mm 

Perforation Angle: 6.34° 

Special Remarks: None 
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Whorl ID #18 

Site: Cividade de Terroso 

Catalog ID:  

TER 89  

XV  

(06) 4-9-89 

Material: Stone 

Type: Discoid 

Weight: 10.5g* 

Diameter: 38mm 

Height: 5mm 

Perforation: 4 - 6.5mm 

Perforation Angle: 26.57° 

Special Remarks: Whorl is made of 

schist. Perforation is very irregular in 

shape. 

 

Whorl ID #19 

Site: Cividade de Terroso 

Catalog ID:  

TER.89.B  

XIV  

REC. 

Material: Clay 

Type: Discoid 

Weight: 5.4g* 

Diameter: 26mm 

Height: 7.5mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #20 

Site: Cividade de Terroso 

Catalog ID:  

TER 80  

REC CL 

Material: Stone 

Type: Discoid 

Weight: 19.7g 

Diameter: 40mm 

Height: 7mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: Whorl is made of 

schist. 

 

Whorl ID #21 

Site: Cividade de Terroso 

Catalog ID:  

TER 01  

9-1 REC 

Material: Clay 

Type: Biconical 

Weight: 25.9g 

Diameter: 37mm 

Height: 19mm 

Perforation: 7mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #22 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2176 

Material: Clay 

Type: Discoid 

Weight: 9.8g 

Diameter: 36mm 

Height: 5mm 

Perforation: 4 - 6mm 

Perforation Angle: 21.80° 

Special Remarks: Made from recycled 

potsherd. 
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Whorl ID #23 

Site: Cividade de Terroso 

Catalog ID:  

TER 91  

VIII (05)  

12.8 

Material: Clay 

Type: Biconical 

Weight: 9.8g 

Diameter: 27mm 

Height: 13.5mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #24 

Site: Cividade de Terroso 

Catalog ID:  

TER 82 REC.  

28.9.82  

2178 

Material: Clay 

Type: Discoid 

Weight: 7.6g 

Diameter: 28mm 

Height: 9mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with 5 large impressed dots (Type C, 

#432). Perforation is slightly off-center. 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #25 

Site: Cividade de Terroso 

Catalog ID:  

TER 80  

REC A1 

Material: Clay 

Type: Discoid 

Weight: 7.5g 

Diameter: 33mm 

Height: 6mm 

Perforation: 3mm 

Perforation Angle: 0° 

Special Remarks: Made from recycled 

potsherd. 

 

Whorl ID #26 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2187 

Material: Clay 

Type: Discoid 

Weight: 9.1g 

Diameter: 35mm 

Height: 6mm 

Perforation: 4 - 7mm 

Perforation Angle: 26.57° 

Special Remarks: None 

 

Whorl ID #27 

Site: Cividade de Terroso 

Catalog ID:  

TER 94  

VALA S(0.5)  

30.8 

Material: Clay 

Type: Truncated biconical 

Weight: 10.5g 

Diameter: 30mm 

Height: 13mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #28 

Site: Cividade de Terroso 

Catalog ID:  

TER 03  

F-3 00 

Material: Clay 

Type: Discoid 

Weight: 17.7g 

Diameter: 32mm 

Height: 10mm 

Perforation: 5 - 9mm 

Perforation Angle: 

21.800000000000001° 

Special Remarks: None 

 

Whorl ID #29 

Site: Cividade de Terroso 

Catalog ID:  

TER 03  

N.W. REC 

Material: Clay 

Type: Truncated biconical 

Weight: 10g 

Diameter: 25mm 

Height: 14mm 

Perforation: 2 - 5mm 

Perforation Angle: 12.09° 

Special Remarks: Perforation is 

crooked. 

 

Whorl ID #30 

Site: Cividade de Terroso 

Catalog ID:  

TER 80  

REC 

Material: Clay 

Type: Cylindrical 

Weight: 6.1g 

Diameter: 19mm 

Height: 12mm 

Perforation: 2.5 - 4mm 

Perforation Angle: 7.13° 

Special Remarks: None 

Whorl ID #31 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2189 

Material: Clay 

Type: Discoid 

Weight: 7.8g 

Diameter: 33mm 

Height: 5.5mm 

Perforation: 5 - 7mm 

Perforation Angle: 19.98° 

Special Remarks: Perforation is off-

center. 

 

Whorl ID #32 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2184 

Material: Clay 

Type: Discoid 

Weight: 17.3g 

Diameter: 41mm 

Height: 11mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #33 

Site: Cividade de Terroso 

Catalog ID:  

TER 93  

W (08)  

30/8 

Material: Clay 

Type: Biconical 

Weight: 6g 

Diameter: 24mm 

Height: 10mm 

Perforation: 3mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #34 

Site: Cividade de Terroso 

Catalog ID:  

TGR 94.B  

VALE N.  

(01)  

22.8 

Material: Clay 

Type: Cylindrical 

Weight: 14.3g 

Diameter: 33mm 

Height: 11mm 

Perforation: 5 - 8.5mm 

Perforation Angle: 17.65° 

Special Remarks: None 

 

Whorl ID #35 

Site: Cividade de Terroso 

Catalog ID:  

TER 00  

3-J (00)  

28.08 

Material: Clay 

Type: Truncated biconical 

Weight: 12.7g 

Diameter: 29mm 

Height: 15mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #36 

Site: Cividade de Terroso 

Catalog ID:  

TER 96  

Vala S.  

21.8 

Material: Clay 

Type: Discoid 

Weight: 15.5g 

Diameter: 38mm 

Height: 10mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #37 

Site: Cividade de Terroso 

Catalog ID:  

TER 82  

2181 

Material: Clay 

Type: Cylindrical 

Weight: 10.8g 

Diameter: 28mm 

Height: 10mm 

Perforation: 4 - 6mm 

Perforation Angle: 11.31° 

Special Remarks: None 

 

Whorl ID #38 

Site: Cividade de Terroso 

Catalog ID:  

TER 97 

REC N.E. 

Material: Clay 

Type: Truncated biconical 

Weight: 11.9g 

Diameter: 30mm 

Height: 13mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #39 

Site: Cividade de Terroso 

Catalog ID:  

TER. 89. B  

XIV. REC. 

Material: Clay 

Type: Cylindrical 

Weight: 18.5g 

Diameter: 42mm 

Height: 10mm 

Perforation: 4 - 5mm 

Perforation Angle: 5.71° 

Special Remarks: None 

 

Whorl ID #40 

Site: Cividade de Terroso 

Catalog ID:  

TER 82 

REC 22.9  

2188 

Material: Clay 

Type: Discoid 

Weight: 15.8g* 

Diameter: 43mm 

Height: 8mm 

Perforation: 6.5 - 9mm 

Perforation Angle: 17.35° 

Special Remarks: Large piece of whorl 

has broken. 

 

Whorl ID #41 

Site: Cividade de Terroso 

Catalog ID:  

TER 80  

2231 

Material: Clay 

Type: Discoid 

Weight: 20.3g 

Diameter: 35mm 

Height: 13mm 

Perforation: 4 - 5mm 

Perforation Angle: 4.40° 

Special Remarks: None 

Whorl ID #42 

Site: Cividade de Terroso 

Catalog ID:  

TER 03  

W-EXT (07)  

26.7 

Material: Clay 

Type: Discoid 

Weight: 15.2g 

Diameter: 42mm 

Height: 6mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Made from recycled 

potsherd. 

 

Whorl ID #43 

Site: Cividade de Terroso 

Catalog ID:  

TER 95  

CASA VI (06)  

10.08 

Material: Clay 

Type: Biconical 

Weight: 10g 

Diameter: 27mm 

Height: 14mm 

Perforation: 5 - 7mm 

Perforation Angle: 8.13° 

Special Remarks: None 
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Whorl ID #44 

Site: Cividade de Terroso 

Catalog ID:  

TER.89.B  

LAJ.V-IV 

Material: Clay 

Type: Truncated biconical 

Weight: 8.5g 

Diameter: 26mm 

Height: 12mm 

Perforation: 3mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with incised circles along side with 

seven groupings of five circles (Type C 

#520). 

 

Whorl ID #45 

Site: Cividade de Terroso 

Catalog ID:  

TER.89.B  

VII A (10) 

Material: Clay 

Type: Truncated biconical 

Weight: 6.7g 

Diameter: 23mm 

Height: 12mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #46 

Site: Cividade de Terroso 

Catalog ID:  

TER 03  

E-3 00 

Material: Clay 

Type: Truncated biconical 

Weight: 10.2g 

Diameter: 28mm 

Height: 12mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #47 

Site: Cividade de Terroso 

Catalog ID:  

TER 93  

ESTE (01) 

Material: Clay 

Type: Biconical 

Weight: 14g 

Diameter: 34mm 

Height: 14mm 

Perforation: 8mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #48 

Site: Cividade de Terroso 

Catalog ID:  

TER.89.B 

XIV REC 

Material: Clay 

Type: Discoid 

Weight: 12g 

Diameter: 32mm 

Height: 10mm 

Perforation: 5 - 8mm 

Perforation Angle: 16.70° 

Special Remarks: None 
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Whorl ID #49 

Site: Cividade de Terroso 

Catalog ID:  

TER 80  

2226 

Material: Clay 

Type: Discoid 

Weight: 10.4g 

Diameter: 31mm 

Height: 9mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #50 

Site: Cividade de Terroso 

Catalog ID:  

TER 03  

N.W. REC 

Material: Clay 

Type: Biconical 

Weight: 4.4g* 

Diameter: 22mm 

Height: 14mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with a series of oblique incised lines. 

More than half of whorl is missing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whorl ID #51 

Site: Cividade de Terroso 

Catalog ID:  

TER 89 

MUR. EXT.  

(03) 8/9/89 

Material: Clay 

Type: Truncated biconical 

Weight: 13.6g 

Diameter: 29mm 

Height: 14mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #52 

Site: Cividade de Terroso 

Catalog ID:  

TER 00  

4-I (01)  

RAQUETA  

23.08 

Material: Clay 

Type: Biconical 

Weight: 7.1g 

Diameter: 27mm 

Height: 10mm 

Perforation: 3.5 - 5mm 

Perforation Angle: 8.53° 

Special Remarks: None 
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Whorl ID #53 

Site: Cividade de Terroso 

Catalog ID:  

TER 86 SUP  

XXX 

Material: Clay 

Type: Cylindrical 

Weight: 14g 

Diameter: 34mm 

Height: 10mm 

Perforation: 6.5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #54 

Site: Cividade de Terroso 

Catalog ID:  

TER 03  

A2 (00) 

Material: Clay 

Type: Truncated biconical 

Weight: 4.8g 

Diameter: 24mm 

Height: 9mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

Whorl ID #55 

Site: Cividade de Terroso 

Catalog ID:  

TER 05  

EXT 05  

21.07 

Material: Clay 

Type: Biconical 

Weight: 5.9g 

Diameter: 22mm 

Height: 11mm 

Perforation: 3mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

Whorl ID #56 

Site: Cividade de Terroso 

Catalog ID:  

TER 93  

W EXT (05)  

25-B 

Material: Clay 

Type: Discoid 

Weight: 7.8g 

Diameter: 37mm 

Height: 4.5mm 

Perforation: 2.5mm 

Perforation Angle: 0° 

Special Remarks: Perforation is very 

small in comparison to diameter of 

whorl. Piece is coated in black material 

(carbonized matter?) 

 

Whorl ID #57 

Site: Cividadede Bagunte 

Catalog ID: 

CAB/98/SUP 

Material: Clay 

Type: Discoid 

Weight: 4.1g* 

Diameter: ? 

Height: 4.5mm 

Perforation: 3.5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is broken, 

cannot ascertain original diameter. 
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Whorl ID #58 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 87 000 

Material: Clay 

Type: Biconical 

Weight: 24.7g 

Diameter: 39mm 

Height: 15mm 

Perforation: 3 - 5mm 

Perforation Angle: 7.59° 

Special Remarks: None 

 

Whorl ID #59 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 070 

Material: Clay 

Type: Cylindrical 

Weight: 12.2g 

Diameter: 28mm 

Height: 16mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with three rings of small impressed dots 

(similar to Type B1 #366). Inner ring has 

8 dots, middle has 10, and outer has 14. 

 

Whorl ID #60 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 222 

Material: Clay 

Type: Truncated biconical 

Weight: 5.4g 

Diameter: 21mm 

Height: 13mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

Whorl ID #61 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 219 

Material: Clay 

Type: Truncated biconical 

Weight: 11.2g 

Diameter: 28mm 

Height: 15mm 

Perforation: 4 - 5mm 

Perforation Angle: 3.81° 

Special Remarks: None 

 

Whorl ID #62 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD II 1075 

Material: Clay 

Type: Biconical 

Weight: 7.1g 

Diameter: 26mm 

Height: 12mm 

Perforation: 3 - 5mm 

Perforation Angle: 9.46° 

Special Remarks: Whorl is decorated 

with 12 incised circles (Type C #520) 

 

Whorl ID #63 

Site: Castro do Monte Padrão 

Catalog ID: 

PAD 92 A OP D 05 

Material: Clay 

Type: Biconical 

Weight: 10.2g 

Diameter: 26mm 

Height: 19mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #64 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IX 215 

Material: Clay 

Type: Truncated biconical 

Weight: 11.5g 

Diameter: 27mm 

Height: 15mm 

Perforation: 3 - 5mm 

Perforation Angle: 7.59° 

Special Remarks: None 

 

Whorl ID #65 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 220 

Material: Clay 

Type: Truncated biconical 

Weight: 6.3g 

Diameter: 25mm 

Height: 12mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #66 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 213 

Material: Clay 

Type: Discoid 

Weight: 26.2g 

Diameter: 45mm 

Height: 12mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

 

 

 

Whorl ID #67 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 85 E1A 006 625 

Material: Clay 

Type: Truncated biconical 

Weight: 17.4g 

Diameter: 36mm 

Height: 14mm 

Perforation: 5 - 6mm 

Perforation Angle: 4.09° 

Special Remarks: Whorl is decorated 

with large incised design similar to a 

trident in shape (Celtiberian 'ti') 

 

Whorl ID #68 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 85 E1A 010 923 

Material: Clay 

Type: Biconical 

Weight: 12.7g 

Diameter: 32mm 

Height: 14mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #69 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD II 1104 

Material: Clay 

Type: Biconical 

Weight: 5.2g 

Diameter: 24mm 

Height: 11mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #70 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 206 

Material: Clay 

Type: Cylindrical 

Weight: 20.1g 

Diameter: 35mm 

Height: 15mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with large impressed dots in two rows. 

Inner row has 10 dots, Outer row has 12 

dots (Type C, #432). 

 

Whorl ID #71 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 91A 001 051 

Material: Clay 

Type: Cylindrical 

Weight: 9.7g 

Diameter: 28mm 

Height: 11mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Perforation is off-

center. 

 

Whorl ID #72 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD IIX 208 

Material: Clay 

Type: Cylindrical 

Weight: 12.5g 

Diameter: 29mm 

Height: 13mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #73 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD II 1103 

Material: Clay 

Type: Truncated biconical 

Weight: 7.1g 

Diameter: 26mm 

Height: 11mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #74 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD NONCAT 1 

Material: Clay 

Type: Biconical 

Weight: 15.3g 

Diameter: 31mm 

Height: 15mm 

Perforation: 3 - 5mm 

Perforation Angle: 7.59° 

Special Remarks: None 

 

Whorl ID #75 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD NONCAT 2 

Material: Clay 

Type: Truncated biconical 

Weight: 6.6g 

Diameter: 24mm 

Height: 11mm 

Perforation: 3 - 4mm 

Perforation Angle: 5.19° 

Special Remarks: None 
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Whorl ID #76 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 91A 001 419 

Material: Clay 

Type: Cylindrical 

Weight: 12g 

Diameter: 34mm 

Height: 10mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #77 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 99 B1 D20 00 OP 26 

Material: Clay 

Type: Discoid 

Weight: 8.6g 

Diameter: 34mm 

Height: 8mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #78 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD D2A 31 F17 01 07 38 

Material: Clay 

Type: Biconical 

Weight: 10.7g 

Diameter: 23mm 

Height: 29mm 

Perforation: 3.5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

 

 

 

Whorl ID #79 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 85 H2 49 5614 

Material: Stone 

Type: Discoid 

Weight: 5.4g 

Diameter: 30mm 

Height: 4mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is made of 

schist. 

 

Whorl ID #80 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 91A 002 5568 

Material: Clay 

Type: Cylindrical 

Weight: 11.3g 

Diameter: 28mm 

Height: 13mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #81 

Site: Castro do Monte Padrão 

Catalog ID: 

PAD IIX 218 

Material: Clay 

Type: Biconical 

Weight: 9.3g 

Diameter: 26mm 

Height: 13mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #82 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 91 A 000 2188 

Material: Clay 

Type: Cylindrical 

Weight: 12.2g 

Diameter: 33mm 

Height: 9mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #83 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 99 B E5 01 OP 72 

Material: Clay 

Type: Cylindrical 

Weight: 11.3g* 

Diameter: 33mm 

Height: 11mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #84 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 90 K25 L1 1798 

Material: Clay 

Type: Discoid 

Weight: 8.3g 

Diameter: 34mm 

Height: 6mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

 

 

 

 

Whorl ID #85 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 0481 A15 1583 

Material: Clay 

Type: Truncated biconical 

Weight: 11.5g 

Diameter: 25mm 

Height: 17mm 

Perforation: 3.5 - 4mm 

Perforation Angle: 1.68° 

Special Remarks: Perforation is slightly 

off-center. Large piece broken off. 

 

Whorl ID #86 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 02B G26 00 OF04 

Material: Clay 

Type: Truncated biconical 

Weight: 7.1g* 

Diameter: 26mm 

Height: 12mm 

Perforation: 3.5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with incised circles around top ridge, 

only 15 circles remain (Type C #520). 

 

Whorl ID #87 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 06A F2 001 012 

Material: Clay 

Type: Discoid 

Weight: 4.8g 

Diameter: 26mm 

Height: 7mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: None 
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Whorl ID #88 

Site: Castro do Monte Padrão 

Catalog ID:  

PAD 85 M1 012 3273 

Material: Stone 

Type: Discoid 

Weight: 13.4g* 

Diameter: 35mm 

Height: 8mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: Whorl is made of 

schist. 

 

Whorl ID #89 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.191 

Material: Clay 

Type: Biconical 

Weight: 16.4g 

Diameter: 32mm 

Height: 17mm 

Perforation: 4 - 8mm 

Perforation Angle: 13.24° 

Special Remarks: Perforation is oblong. 

 

Whorl ID #90 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.212 

Material: Clay 

Type: Biconical 

Weight: 9.2g* 

Diameter: 30mm 

Height: 19mm 

Perforation: 4 - 5mm 

Perforation Angle: 3.01° 

Special Remarks: Whorl is broken in 

half. 

 

 

 

Whorl ID #91 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.214 

Material: Clay 

Type: Truncated biconical 

Weight: 18.2g* 

Diameter: 42mm 

Height: 30mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is broken in 

half. 

 

Whorl ID #92 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.215 

Material:  
Type: Truncated biconical 

Weight: 19.6g* 

Diameter: 46mm 

Height: 17mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: Whorl is broken in 

half. 

 

Whorl ID #93 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.194 

Material: Stone 

Type: Cylindrical 

Weight: 21.5g 

Diameter: 32mm 

Height: 13mm 

Perforation: 5.5 - 6mm 

Perforation Angle: 2.20° 

Special Remarks: Whorl is made of 

granite. 

 

 



 64 

Whorl ID #94 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.200 

Material: Clay 

Type: Discoid 

Weight: 2.7g 

Diameter: 20.5mm 

Height: 7mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #95 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.199 

Material: Clay 

Type: Truncated biconical 

Weight: 6.6g 

Diameter: 23mm 

Height: 10mm 

Perforation: 4mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #96 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.195 

Material: Clay 

Type: Biconical 

Weight: 8.3g 

Diameter: 26mm 

Height: 12.5mm 

Perforation: 4.5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is decorated 

with 10 incised circles in groupings of 2 

(Type C #520) 

 

 

 

Whorl ID #97 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.196 

Material: Clay 

Type: Truncated biconical 

Weight: 10.5g 

Diameter: 27mm 

Height: 14mm 

Perforation: 3.5mm 

Perforation Angle: 0° 

Special Remarks: None 

 

Whorl ID #98 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.197 

Material: Clay 

Type: Truncated biconical 

Weight: 12.6g 

Diameter: 25mm 

Height: 18.5mm 

Perforation: 2.5 - 3.5mm 

Perforation Angle: 3.09° 

Special Remarks: None 

 

Whorl ID #99 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.211 

Material: Clay 

Type: Discoid 

Weight: 4.9g* 

Diameter: 36mm 

Height: 8.5mm 

Perforation: 5mm 

Perforation Angle: 0° 

Special Remarks: Whorl is broken in 

half. 
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Whorl ID #100 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.213 

Material: Clay 

Type: Cylindrical 

Weight: 18.9g* 

Diameter: 38mm 

Height: 19mm 

Perforation: 5 - 6mm 

Perforation Angle: 3.01° 

Special Remarks: Whorl is broken, 

approximately 60% remains. 

 

Whorl ID #101 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.193 

Material: Clay 

Type: Cylindrical 

Weight: 18.7g 

Diameter: 38.5mm 

Height: 14mm 

Perforation: 4 - 10mm 

Perforation Angle: 23.20° 

Special Remarks: None 

 

Whorl ID #102 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.205 

Material: Clay 

Type: Cylindrical 

Weight: 24.4g 

Diameter: 39mm 

Height: 14mm 

Perforation: 0 - 12mm** 

Perforation Angle: 40.60° 

Special Remarks: Perforation is off-

center and unfinished. Made from 

recyled potsherd. 

 

 

Whorl ID #103 

Site: Cividade de Bagunte 

Catalog ID:  

912.01.216 

Material: Clay 

Type: Discoid 

Weight: 6.6g* 

Diameter: ? 

Height: 8.5mm 

Perforation: 0 - 4mm** 

Perforation Angle: 25.20° 

Special Remarks: Perforation is not 

complete. Appears that whorl broke 

when perforation was being drilled. 

Made from recycled potsherd 

 

Whorl ID #104 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.198 

Material: Clay 

Type: Discoid 

Weight: 6.2g 

Diameter: 30mm 

Height: 5.5mm 

Perforation: 6mm 

Perforation Angle: 0° 

Special Remarks: Made from recycled 

potsherd. 
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Whorl ID #105 

Site: Cividade de Bagunte 

Catalog ID:  

None 

Material: Clay 

Type: Discoid 

Weight: 9.8g 

Diameter: 31mm 

Height: 8.5mm 

Perforation: 0mm** 

Perforation Angle: 0° 

Special Remarks: Piece is not circular, 

but oblong. Perforation appears to have 

been started, but unfinished, possibly 

because piece was not ground into a 

circle. Made from recyled potsherd 

 

Whorl ID #106 

Site: Cividade de Bagunte 

Catalog ID:  

903.01.192 

Material: Clay 

Type: Discoid 

Weight: 11.7g 

Diameter: 33mm 

Height: 9mm 

Perforation: 7mm 

Perforation Angle: 0° 

Special Remarks: None 
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Appendix B:  Images of Spindle Whorls by Type 

All images to scale 
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