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Vivianite in Fort Worden

@

What is the chemisty, history and story of the blue material on this chunk of compressed woody
material from a sea level layer in the beach bluff on the north side of Fort Worden State Park in
Washington State?

The blue material is almost certainly vivianite: a hydrated ferrous iron phosphate mineral, commonly
written:

FE3(PO4)2 . 8H20

That identification is unusually well supported because vivianite is already documented from the Fort
Worden / North Beach peat-bearing bluff, and the Quimper Geological Society guide specifically notes
that bright blue vivianite occurs in the Pleistocene organic material there, including the peat, and gives
Quimper Geological
the same formula. society A local Port Townsend geology field guide also describes vivianite flecks
Field Guide to Port

in the intact peat layer at Fort Worden, about half a mile north of Point Wilson. townsend Geology

What the chunk probably is

The black, compressed, woody-looking host is likely Whidbey Formation organic material—peaty,

woody vegetation from an old interglacial swamp or floodplain, not “wood” in the ordinary recent-

driftwood sense, and not fully coal in the deep-geologic sense. The North Beach bluff exposes late

Pleistocene and Holocene deposits, and the Whidbey Formation is generally placed in the Whidbey
Quimper Geological

interglaciation, about 80,000-125,000 years before present. society Fort Worden interpretive

geology material describes the peat and clay layers at beach level west of Battery Kinzie as having

Quimper Geological

developed between glaciations and being about 120,000 years old. socicy

The Quimper guide describes this peat as the remains of a swamp in a wide floodplain, flattened by

later ice, with compressed branches, bulrushes, and other plants; associated fossils and pollen indicate

cool, slow-moving freshwater conditions with Douglas fir, hemlock, lodgepole pine, and alder in the
Quimper Geological

surrounding vegetation. society In an endnote, the guide clarifies that Whidbey peat here is not

classic sphagnum bog peat but an accumulation of woody vegetation in a swamp or oxbow-lake setting,

Quimper Geological

later compressed by passing ice. society

Why vivianite forms there
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Vivianite is a mineral of wet, oxygen-poor, organic-rich sediment. The chemistry needs three main
things:

1. Ferrous iron, Fe**, available in reducing groundwater or porewater.

2. Phosphate, PO, released from decaying plants, microbial activity, bones, shells, or other organic
material.

3. Low oxygen, so iron stays in the reduced Fe? state long enough to combine with phosphate.

A simplified formation reaction is:
3Fe? +2 P043_ +8 H20 — FE3(P04)2 . 8H20

Scientific reviews describe vivianite as an authigenic ferrous iron phosphate mineral that forms in
waterlogged soils and aquatic sediments, especially where organic remains, iron-rich sediment,
microbial reduction, phosphate, and low-sulfide reducing conditions coincide. scenceniecc -~ Another study
notes that vivianite is stable under anoxic, reducing sedimentary conditions and is favored where
ferrous iron and soluble reactive phosphorus are present in porewater. vg.copernicus.org

In plain terms: the old swamp made the chemistry possible. Plants died, were buried in wet sediment,
microbes consumed oxygen, iron was reduced, phosphate was released, and vivianite crystallized in tiny
protected pockets in and around the compressed organic matter.

Why it is blue

Fresh vivianite can be nearly colorless or pale, but it turns blue to blue-green as some of the Fe*
oxidizes to Fe*. ColourLex summarizes this directly: vivianite is hydrated iron phosphate, and exposure
to air can oxidize Fe?* to Fe*, shifting the color toward darker blue and blue-green. coourex  Mindat
similarly lists fresh vivianite as colorless and transparent, quickly turning pale to deep blue, greenish-
blue, or bluish-green. windat

So the blue is not superficial decoration. It is a chemical event at the threshold between burial and
exposure. While sealed in the wet, dark, oxygen-poor sediment, the mineral may have been paler. When
the bluff erodes, waves and air expose the material; oxidation begins; the invisible or pale iron
phosphate announces itself as blue.

That is part of the fascination of your specimen: the blue may partly be a recent revelation of an
ancient mineral. The mineral formed long ago in the buried swamp, but its vivid color may have
intensified only after the chunk was exposed to air and light.

The larger story

A plausible sequence is:

During the Whidbey interglacial, before the last major glacial advance, a lowland floodplain or swamp
occupied this area. Woody vegetation accumulated in wet, slow-moving freshwater conditions. That
organic material was buried in silt and clay. In the oxygen-poor sediment, microbial decay helped create
the reducing conditions needed for iron and phosphate to combine as vivianite.

Later, glacial advances—especially Possession and Vashon ice—compressed the peat and woody matter.
The Quimper guide notes that the peat was flattened by passing ice, with an estimated load up to about
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Quimper Geological
140 tons per square foot. society Much later still, marine erosion of the North Beach bluff cut into
these old deposits, bringing pieces of the buried swamp down to the beach. The chunk in your hand is
therefore not just “old wood”; it is a small, eroded fragment of a pre-Vashon landscape, chemically
altered in the dark and then suddenly recolored at the surface.

Cultural history of the same mineral

Vivianite also has a human art history. As a pigment it is known as blue ochre; ColourLex notes that it
was used as a pigment since antiquity, though rarely in oil painting, and that analyses have identified
vivianite in gray-blue areas of Vermeer’s The Procuress. coourtex  This gives the specimen an odd double
life: in one context it is a mineral of decay, peat, burial, and groundwater chemistry; in another it is a
rare historical blue.

A practical caution

Vivianite is soft and unstable compared with quartz or agate. It can darken, powder, or weather toward

gray. The Quimper guide says the bright blue vivianite in this Pleistocene organic material weathers to
Quimper Geological

powdery gray dust. society To preserve it, keep it out of direct sun, avoid washing or scraping it,

and store it with a note giving the exact location, date, tide condition, and stratigraphic context.

Also, because this is from a Washington state park setting, future collecting should be treated
cautiously. Washington State Parks advises that natural history specimens such as fossils, petrified
wood, obsidian, bones, teeth, and geological items should be left in place and reported rather than
removed; it also notes that artifacts and specimens on public lands may not be excavated or removed

Washington State

without proper permitting. rarks

So the short version is: you are probably holding a piece of an ancient Fort Worden swamp,
compressed by glaciers, cut loose by the sea, and marked by vivianite—the blue iron-phosphate
mineral that forms where life, water, iron, phosphorus, and oxygen-starved burial meet.

@

Can you tell me more about the background, artwork meaning etc for "The Procuress" - not just in
relationship to the blue ochre powder, but the painting itself...?
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The Procuress is one of Vermeer's earliest surviving paintings, and it feels very different from the quiet,
luminous domestic interiors most people associate with him later. Instead of a woman reading a letter
beside a window or pouring milk in stillness, this painting is noisy, theatrical, crowded, sensual, and
morally complicated.

It was painted in 1656, when Vermeer was still a young artist in the Dutch Republic during the Golden
Age of Dutch painting. At the time, artists often painted scenes from taverns, brothels, and everyday life
that were both entertaining and cautionary. These works were called “genre paintings.” On the surface
they showed ordinary scenes; underneath, they carried moral commentary about desire, money, vanity,
temptation, and human weakness.

What is happening in the painting?
The scene shows four figures gathered around a transaction:

e Arichly dressed young woman
¢ A smiling man paying her
¢ An older woman acting as the intermediary or “procuress” (essentially a madam)
e A musician at the side, often thought to possibly be a self-portrait of Vermeer
The man’s hand is visibly offering coins. The older woman facilitates the exchange. The young woman

looks outward with an ambiguous expression that is neither fully consenting nor fully resistant. The
musician gazes toward us rather than toward the scene itself.

The painting is therefore about more than prostitution. It is about:

e exchange

e performance

complicity

spectatorship

pleasure mixed with discomfort

And perhaps most importantly: the viewer becomes implicated. You are not simply observing the scene.
The direct gazes and tight composition make you part of the room.

Why this painting mattered historically
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Vermeer was deeply influenced here by the Utrecht Caravaggisti, Dutch painters inspired by Caravaggio.
You can see that influence in:

e dramatic contrasts of light and dark

e close-up figures

e theatrical emotional tension

e tactile textures of fabric, skin, and metal
But even in this early work, you can already feel Vermeer’s unusual sensitivity to stillness and

psychological ambiguity beginning to emerge. Unlike many moralizing tavern scenes of the period, this
painting does not feel simple or preachy. It feels psychologically unresolved.

No one is fully villainized.
No one is fully innocent.

That complexity is part of why the painting still feels alive.

The musician figure

One of the most discussed elements is the musician in the foreground holding a cittern (a stringed
instrument). Many scholars think this may be Vermeer himself.

If so, the painting becomes even more layered:

e the artistis inside the scene

e artitself becomes part of the exchange

e music, pleasure, commerce, and painting all intertwine
The musician smiles slightly and looks directly outward. It creates a strange feeling that the artist is both
participant and observer.

For many viewers, this figure changes the painting from a simple moral lesson into a meditation on:

e therole of the artist
¢ the seduction of beauty
¢ the ethics of witnessing

e art as both revelation and performance

Color and materiality

This is where your question about vivianite and blue ochre becomes especially interesting.

Vermeer was obsessed with pigments and optical effects. He used extraordinarily expensive materials,
especially ultramarine derived from lapis lazuli, far more lavishly than many painters of his time.

But studies of The Procuress have also identified areas containing vivianite (“blue ochre”), especially in
darker blue-gray passages. Vivianite is fascinating because:
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e it forms in oxygen-poor organic environments

e it changes color as it oxidizes
e it can darken and shift over time
So there is something quietly poetic in the idea that a pigment born in buried organic matter, in

darkness and compression, became part of a painting about hidden transactions, desire, and human
complexity.

And Vermeer was intensely sensitive to how materials carry light. In his hands, pigments were never
merely color. They were atmosphere, emotion, and perception itself.

One of the deeper themes

If this painting has a center, it may be this:
Human beings are constantly exchanging things that are difficult to price.

Money for intimacy.

Performance for attention.

Beauty for survival.

Art for recognition.

Witnessing for meaning.

Everyone in the painting is both giving and taking something.

That is part of why the work still feels unsettling. It is not merely “about prostitution.” It is about the
blurry boundary between authenticity and transaction in human life.

And unlike many moral paintings of its time, Vermeer leaves the final judgment unresolved.

®

Is there any information about this blue ochre powder being used in ceremonies with indigenous
peoples?

Yes — though with an important distinction.

There is strong evidence for the ceremonial and artistic use of ochres broadly across many Indigenous
cultures worldwide, including throughout the Pacific Northwest. There is also growing evidence
specifically for the use of vivianite (“blue ochre”) among some Northwest Coast Indigenous peoples,
especially Haida and Tlingit traditions. But the historical record is much thinner and more fragmented
for blue ochre than for red ochre. Some knowledge was interrupted or obscured during colonization,
and researchers are only recently identifying the actual mineral scientifically. escholarship+1

What is emerging is fascinating.

Northwest Coast use of blue pigment
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One of the most important modern researchers on this is Melonie Ancheta, who studied traditional
Northwest Coast pigments and identified vivianite as the source of the historic blue pigment used in
Haida and Tlingit art. Her research showed that this blue pigment occurred naturally from Southeast
Alaska down toward Oregon and was used in traditional formline painting traditions. escolarship+1

The blue appears in:

e carved objects

e house posts

e masks

e ceremonial regalia
e mortuary objects
e painted surfaces

And importantly, color itself carried meaning in Northwest Coast cultures. Blue and green were not
simply decorative choices; they were part of a highly structured symbolic language. «ristine sallard+1

Ceremonial dimensions

The evidence becomes more interpretive here, because Indigenous ceremonial knowledge is often
protected, orally transmitted, or intentionally not fully published.

But scholars and Indigenous artists describe these pigments as tied to:

e ancestry

e spirit and transformation

e lineage

e status

e cosmology

¢ the relationship between humans, animals, sea, and land
In Northwest Coast traditions especially, color was deeply relational. It was part of how beings, clans,
and spiritual realities were represented.

One article describing vivianite in Northwest Coast traditions even uses the phrase “Colouring the
Ancestors Blue.” wisinesaiara+1 - That title alone hints at an association between blue pigment and
ancestral/spiritual presence.

Why your Fort Worden connection is interesting

Your location along the Salish Sea sits within a broader coastal corridor where these mineral pigments
naturally occurred. Vivianite forms in wet organic sediments, shell middens, peat layers, and ancient
buried plant material — precisely the kinds of environments long inhabited and used by coastal peoples.

That does not mean every blue fragment was ceremonial material. But it does mean the mineral itself
was part of the living material world available to Indigenous communities here.
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And because vivianite changes color dramatically when exposed to air and light, it likely would have
appeared somewhat mysterious:
e dark or hidden underground
e suddenly blooming blue when exposed
¢ shifting with oxidation

¢ tied to wet earth, burial layers, shell middens, and ancient organics

It is easy to understand why such a material could carry symbolic significance.

Important caution

There is a difference between:
e documented cultural use
and
e modern spiritual projection onto a material
The first deserves careful respect and sourcing.
The second can unintentionally drift into romanticization.

The strongest evidence we currently have is:

¢ vivianite/blue ochre was indeed used by some Northwest Coast Indigenous peoples

e color had ceremonial and cosmological importance

e the pigment was tied to specific artistic and cultural systems

e some traditional knowledge around pigments was disrupted and is now being relearned and
revived escholarship+2

And separately, across the world, ochres broadly have long histories in:

e burial rites
¢ body painting
e initiation ceremonies
e healing
e protection
e storytelling
e cave painting
e spiritual marking of objects and people wikipedia+2
So while we should be careful not to overstate what is specifically known about vivianite ceremony at

Fort Worden itself, your intuition that this blue material may sit at the intersection of geology, art,
ancestry, and ceremony is not unfounded.
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