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Most anhydrite clas si fi ca tion sys tems to date have fo cused pri mar ily on the nam ing of anhydrite bod ies, masses, or crys tals them selves
rather than fo cus ing on both the min eral mor phol ogy and links to the sed i men tary suc ces sion in which it oc curs. Much of the rea son ing
for the lack of de vel op ment of an in te grated clas si fi ca tion sys tem for anhydrite may come from the in her ent in sta bil ity of the min eral, and 
there fore the dif fi culty mak ing a link be tween any par tic u lar mor phol ogy and a spe cific for ma tive pro cess or en vi ron ment. This sets
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anhydrite has been de vel oped that al lows for in for ma tion about the gross anhydrite vol ume and mor phol ogy, as well as host sed i ment
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ing rock is made avail able in a sin gle name, which can then be more eas ily linked to ge netic pro cess. Such a scheme may have wide ap pli -
ca tion in in dus try, where care ful de scrip tion and clas si fi ca tion of anhydrite is a key com po nent to un der stand ing the dis tri bu tion of
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OVERVIEW AND BACKGROUND

The im pe tus be hind this work was to de velop a
user-friendly macro-scale clas si fi ca tion sys tem for anhydrite
that al lows for in for ma tion about the gross anhydrite vol ume
and mor phol ogy, as well as host sed i ment type to be trans mit -
ted us ing a sin gle type-name. Most anhydrite clas si fi ca tion sys -
tems to date have fo cused pri mar ily on the mor phol ogy of the
anhydrite bod ies/masses or crys tals them selves (e.g., Maiklem
et al., 1969; Meyer, 2005) rather than fo cus ing on both the min -
eral mor phol ogy and wider links to the sed i men tary suc ces sion
in which it oc curs. That said, this scheme is not meant to be a
sub sti tute for the in ter pre tive pro cess (which ought to also in -
clude anal y sis of the en tire sed i men tary suc ces sion and fa cies
therein), but rather aims to be a step in bridg ing the gap be -
tween clas si fy ing anhydrite and de ter min ing depositional pro -
cess that may have been re lated to its for ma tion.  

There are many pub li ca tions within geo log i cal lit er a ture
that deal with sed i ments that bear, or are dom i nantly com posed
of evaporite min er als. Of those, com par a tively few fo cus spe -

cif i cally on sul fate min er als, and even fewer spe cif i cally on
anhydrite. Of that body of lit er a ture, only a few uti lize a clas si -
fi ca tion scheme for anhydrite, the dom i nant, if not near-uni ver -
sal phase of cal cium sul fate found in the subsurface (Murray,
1964; Maiklem et al., 1969; Meyer, 2005). In deed, only one of
these (Maiklem et al., 1969) has been ref er enced through us age 
in an other study (Loucks and Longman, 1981), though the ap -
pli ca bil ity was lim ited.  

Much of the rea son ing for the lack of de vel op ment of a
clas si fi ca tion sys tem for anhydrite may come from the in her ent
in sta bil ity of the min eral, re sult ing in dif fi culty mak ing a link
be tween any par tic u lar mor phol ogy and a spe cific for ma tive
pro cess or en vi ron ment. As a re sult clas si fi ca tion schemes thus
far have fo cused on giv ing names to crys tal shapes and
morphologies, while the link be tween mor phol ogy and pro cess
has re mained com pa ra bly dif fi cult to con struct a scheme
around.  How ever, stud ies such as those by War ren and Kend -
all (1985) and Kasprzyk (2003) have made prog ress in link ing
anhydrite fa cies as so ci a tions to depositional pro cess. As im por -
tant as these find ings have been, they did not link their en vi ron -



men tal/for ma tive pro cess in ter pre ta tions to a spe cific clas si fi -
ca tion scheme for anhydrite mor phol ogy. Of course, this is
likely due to the ne ces sity for keep ing ob ser va tions and in ter -
pre ta tions sep a rate in any clas si fi ca tion scheme. How ever, it
can be shown that care ful ar range ment of clas si fi ca tion groups
can yield a sys tem that al lows for eas ier link age to depositional
pro cess than is found in cur rent schemes. In short, the pieces
ex ist for a classification scheme to be developed for anhydrite
that relates to process, but the loop has yet to be closed.  

Be low is a brief re view of spe cific stud ies re lated to
anhydrite clas si fi ca tion, and a re view of the lit er a ture link ing
anhydrite fa cies as so ci a tions and depositional en vi ron ments.
Fol low ing this sum mary, a new macro-scale anhydrite clas si fi -
ca tion sys tem is pre sented based around im por tant por tions of
all the stud ies con sid ered here. Again, the in ten tion is to gen er -
ate a clas si fi ca tion sys tem that may more eas ily re late a de scrip -
tive-based scheme for macro-scale anhydrite types to lithology
and depositional setting.

PREVIOUS STUDIES: 
ANHYDRITE CLASSIFICATION

Murray (1964) identified three categories of anhydrite that
have morphologies that reflect the mode of formation. They
are: (1) bedded anhydrite, (2) pore-fill ing anhydrite and (3) re -
place ment anhydrite.

1. Bed ded anhydrite. Most anhydrite ob served in the
subsurface is metagypsum. This gyp sum would have orig i nally 
formed through evap o ra tion of con cen trated brine and de pos -
ited ei ther as: a – sed i men tary laminae, rep re sent ing pri mary
de po si tion from a stand ing body of wa ter, or, b – displacive or
com pacted nod u lar fab rics within host sed i ment.  

2. Pore-fill ing anhydrite. Pore fill ing anhydrite oc curs in
pre vi ously ex ist ing void space within rock. Anhydrite pre cip i -
tated in ex ist ing pore spaces will rarely in clude rel ict frag ments
of pre-ex ist ing rock and will there fore usu ally form clear in di -
vid ual or clus tered crys tals. Murray (1964) notes, how ever,
that pore-fill ing anhydrite of ten con tin ues to grow into the rock
mass and there fore com monly co-oc curs with re place ment
anhydrite.

3. Re place ment anhydrite. Re place ment anhydrite grows
within space pre vi ously oc cu pied by host rock. In clu sions of
the re placed cal cite, do lo mite, or clastic ma te rial are com monly 
found within re place ment anhydrite and can eas ily be seen in
plain light or when the crys tal is turned to ex tinc tion. 

Maiklem et al. (1969) are the first to pub lish a clas si fi ca tion 
scheme for anhydrite in tended to be cross ap pli ca ble to bas ins
glob ally. Their scheme is based on two ba sic de scrip tive prop -
er ties of the anhydrite be ing con sid ered: 

  1. The struc ture of the anhydrite (ex ter nal form,
anhydrite- to-ma trix re la tion ship, bed ding and dis tor tion).

  2. The tex ture of the anhydrite (size, shape and spa tial
re la tion ship of anhydrite crys tals within the anhydrite
mass).

The first thing Maiklem et al. (1969) con sider in their
scheme is anhydrite struc ture- the shape and spa tial re la tion -

ship of the anhydrite masses within the rock. Anhydrite struc -
tural types are sub di vided by con sid er ing four pa ram e ters:

  1. Ex ter nal form: (a) crys tal shaped – the ex ter nal form of
the anhydrite is de ter mined by crys tal faces, or (b) not crys -
tal shaped – the form of the anhydrite mass is ir reg u lar. 

  2. Anhydrite-to-ma trix re la tion ship: an hyd rites with
crys tal shaped forms are typ i cally com pletely sep a rated
by ma trix. Anhydrite with not-crys tal-shaped forms are
sub di vided into three groups may or may not be sep a -
rated by ma trix. 

  3. Bed ding: bed ded types are sep a rated from non-bed -
ded types. 

  4. Dis tor tion: dis tor tion is quite com mon in anhydrite
masses are sub di vided rel a tive to the de gree and na ture
of the dis tor tion. 

Maiklem et al. (1969) then con sider anhydrite tex tural
types, which are clas si fied by 1 – crys tal shape, 2 – crys tal size,
and 3 – crys tal tex ture. By con sid er ing the anhydrite struc ture
and tex ture, the user then ar rives at a name for the anhydrite
type. This clas si fi ca tion is sum ma rized on a chart in cluded in
Maiklem et al. (1969).

Meyer (2001) fo cuses on the diagenesis of CaSO4, tak ing
spe cial care to de fine the role gyp sum and anhydrite play in the
cre ation and de struc tion of po ros ity. He notes that there is a par -
a dox con cern ing the pre cip i ta tion of CaSO4 and its oc cur rence
as ei ther gyp sum or anhydrite (Meyer, 2001). Ex per i men tal and 
the o ret i cal data in di cate that both gyp sum and anhydrite ought
to pre cip i tate from sat u rated brines at stan dard tem per a ture and
pres sure con di tions. How ever, it is widely ob served that gyp -
sum is nearly al ways the cal cium sul fate min eral pre cip i tated at
earth sur face con di tions while anhydrite dom i nates the re cord
in the subsurface.

In mod ern sabkha en vi ron ments, nod u lar anhydrite is al -
most ex clu sively found in supratidal set tings. Pro ceed ing land -
ward from the intertidal zone, CaSO4 oc cur rence is typ i cally as
gyp sum mush, fol lowed by gyp sum nod ules, and fi nally
anhydrite nod ules land ward of the spring high tide mark. While 
there is some in ter mix ing, the abun dance of anhydrite is typ i -
cally quite low with small crys tals form ing (<1.25 mm) in the
intertidal zone. Out side of this dis tri bu tion, it was also noted
that the oc cur rence of anhydrite nod ules is above the ground
wa ter ta ble, which is con sis tent with ob ser va tions made at the
Dukhan sabkha, Qa tar (Fig. 1). In any case, the vol ume of pri -
mary anhydrite within this depositional sys tem is low as com -
pared to gyp sum.

Both gyp sum and anhydrite ce ments are also de scribed by
Meyer (2001). Gyp sum ce ments typ i cally oc cur as large, clear,
euhedral crys tals or subeuhedral ag gre gates within sands.
Crys tals typ i cally pre cip i tate on a grain and grow into and fill
void space. Anhydrite ce ments may form clear, euhedral to
subeuhedral crys tals with well-de vel oped cleav age in two di -
rec tions. Where crys tal growth is able to con tinue into ad join -
ing pore space poikilotopic tex ture may de velop. Anhydrite ce -
ments typ i cally lack a pore-lin ing dis tri bu tion and pos sess
marked crys tal size dif fer ences. Anhydrite ce men ta tion is usu -
ally re garded as a late po ros ity-plug ging event that re lies on
primary gypsum as a source.
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Through con tin ued re search, Meyer (2005) de vel oped a
clas si fi ca tion sys tem for anhydrite that is avail able through the
car bon ate re search con sult ing (CRC) group website. This sys -
tem is again pri mar ily a shape-name sys tem though Meyer
(2005) does in di cate that the sys tem is a work in prog ress and
that fu ture re vi sions may be applied.

THE RELATIONSHIP BETWEEN ANHYDRITE FACIES 
ASSOCIATIONS AND DEPOSITIONAL

ENVIRONMENT

De scrip tive schemes are many times most use ful if they in -
clude more than a sim ple name for a given mor phol ogy, but
also are able to re late ad di tional in for ma tion about the item in
ques tion to the user. In the case of sedimentological clas si fi ca -
tion schemes, in clud ing in for ma tion re lat ing to tex ture, sort ing, 
mode of de po si tion, and mor phol ogy make clas si fi ca tion
schemes more use ful than sim ply giv ing a name to a shape.

Lim ited en com pass ing work has been done spe cif i cally to
link gyp sum and anhydrite types to pri mary depositional en vi -

ron ment. Again, this is most likely be cause of the pro pen sity of
these min er als to dis solve, neomorphose, and/or pre cip i tate as a 
later phase af ter the de po si tion of host sed i ment. How ever, it
can be dem on strated that in cer tain in stances CaSO4 fa cies as -
so ci a tions can be di ag nos tic of pri mary depositional en vi ron -
ments. Two pub li ca tions that deal with this topic spe cif i cally
are: War ren and Kend all (1985) and Kasprzyk (2003).

War ren and Kend all (1985) iden tify key di ag nos tic cri te -
ria for sep a rat ing evaporite se quences formed in sabkha
(subaerial) ver sus sa lina (sub aque ous) en vi ron ments by com -
par ing mod ern de pos its with an cient analogs. They be gin by
char ac ter iz ing the sul fates in sabkha de pos its. In gen eral,
sabkha de pos its oc cur as part of a lat er ally-prograding, shoal -
ing-up ward peritidal se quence with each in di vid ual shoal -
ing-up ward se quence be ing roughly metre-scale. In this case,
sul fates oc cur in a ma trix-dom i nated lithofacies, with the bulk 
of the evaporite phases oc cur ring as nod ules, enteroliths (con -
cre tions), and diapir-like struc tures. Fa cies groups in sabkhas
tend to oc cur in belts par al lel to shore line. Rel a tive to sea level 
or brine level, these de pos its tend to oc cur on palaeo -
geographic highs. Sa linas de pos its, on the other hand, tend to
oc cur as shoal ing-up ward de pos its, typ i cally sev eral metres to 
10 of metres thick. The lithofacies are evaporite- dom i nated,
with the bulk of evaporite phases oc cur ring as ei ther bot -
tom-nu cle ated crys tals, mas sive CaSO4 units, lam i nated beds
(par tic u larly in lakes), and rip pled beds. In plan view, sa lina
fa cies tend to oc cur in a bulls eye pat tern, with a sul fate and
evaporite-dom i nated cen ter and a car bon ate-dom i nated rim.
Rel a tive to sea level or brine level, these de pos its tend to oc -
cur on palaeo geographic lows. One of the fun da men tal dif fer -
ences be tween the evaporites oc cur ring in these
subenvironments is the net vol ume in which they oc cur at the
metre-scale.

Kasprzyk (2003) fo cused di rectly on iden ti fy ing the re la -
tion ship be tween gyp sum and anhydrite fa cies and depositional 
en vi ron ment. De tailed stud ies of sul fate-dom i nated sec tions
and wells al lowed for re con struc tion of dif fer ent palaeo -
geographic set tings and palaeoenvironments across the
evaporite ba sin, thereby al low ing links be tween evaporite type
and depositional en vi ron ment to be iden ti fied. She groups sul -
fate lithofacies into three as so ci a tions re lated to the rel a tive wa -
ter depth in which they were in ter preted to have formed
(Kasprzyk, 2003). The first is the nearshore fa cies as so ci a tion
(NA), which is re lated to the shore line sys tem and in cludes
coastal mud flats and sabkhas. Units are char ac ter ized by grad -
ual tran si tions both lat er ally and ver ti cally from sub aque ous to
subaerial fa cies. Nod u lar and enterolithic struc tures within
metre-scale depositional suc ces sions and show ev i dence of in -
ter sti tial/displacive growth. An hyd rites in this as so ci a tion are
of ten pseudo morphs af ter gyp sum. The sec ond as so ci a tion
Kasprzyk (2003) de scribes is the shal low wa ter fa cies as so ci a -
tion (SA), which is re lated to an evap o ra tive in ner plat form/la -
goon sys tem. In cluded are de pos its formed in partly re stricted
sub aque ous plat form en vi ron ments. These de pos its are char ac -
ter ized by mo saic, nod u lar mo saic, mas sive, ir reg u lar (crin kly)
lam i nated gyp sum and anhydrite. In ad di tion, fa cies of ten have
an ab sence of high-en ergy struc tures. Anhydrite is of ten
pseudomorphic af ter bot tom-nu cle ated ver ti cally-ori ented sel e -
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Fig. 1. Nod u lar anhydrite masses form ing within a few centimetres
 of the sur face in the Dukhan sabkha, Qa tar

The anhydrite (white) ap pears to be con fined to a layer ca. 20 cm from the
sur face. Gyp sum crys tals also grow in ter sti tially deeper within the sed i -
ment col umn, par tic u larly where the sed i ment is damp.  When the wa ter ta -
ble was en coun tered (ca. 0.5 m from the sur face), larger cm-scale gyp sum
crys tals were iden ti fied



nite crys tals. The deep-wa ter fa cies as so ci a -
tion (DA) is re lated to the outer plat form,
slope, and basinal set tings. It is char ac ter ized 
by brecciated anhydrite with bed ded, len tic -
u lar/flaser and con torted beds oc cu py ing the
plat form-to-ba sin (slope) tran si tion. Lam i -
nated to micronodular (pearl-like) anhydrite
is also com mon, with micronodules hav ing
formed displacively in lam i nated anhydrite. 

In gen eral, the most ap par ent di ag nos tic
sep a ra tion be tween anhydrite formed in
sabkhas and those form ing from stand ing
evap o ra tive wa ters lies within the pro por tion
of gyp sum and anhydrite ver sus host sed i -
ment at the metre-scale. Nat u rally, evaporite
mor phol ogy, as so ci ated fa cies, ver ti cal and
lat eral trends, and diagenetic ef fects need to
be con sid ered as well, but at a ba sic level both 
War ren and Kend all (1985) and Kasprzyk
(2003) are able to dem on strate that the vol u -
met ric pro por tion of CaSO4 to host sed i ment
ap pears re lated to depositional pro cess.

MACRO-SCALE ANHYDRITE
CLASSIFICATION – 

AN INTEGRATED APPROACH

As pre vi ously stated, one of the dif fi cul -
ties as so ci ated with de vel op ing a use ful
clas si fi ca tion sys tem for anhydrite re lates to 
link ing mor phol ogy to any spe cific or sin gu lar pro cess. In the
case of anhydrite, de vel op ing a clas si fi ca tion scheme for
anhydrite that only gives names to the mor phol ogy of
anhydrite mass shapes with out con sid er ing other fac tors (de -
scrip tion of sed i men tary suc ces sion, stra tig ra phy, diagenesis
etc.) may not pro vide an ad e quate amount of in for ma tion for
the scheme to be ter ri bly use ful. Ide ally, clas si fi ca tion
schemes ought to be based on de scrip tion and ob ser va tion and 
not in ter pre ta tion. How ever, the hope of be gin ning to link for -
ma tive pro cess to anhydrite tex ture/struc ture de mands that we 
ex am ine fa cies as so ci a tions to see if de scrip tive group ings
may re late to any spe cific for ma tive pro cess. As dis cussed
above, it can be dem on strated that anhydrite dom i nated suc -
ces sions (e.g., ca. 75% anhydrite in a metre-scale suc ces sion)
tend to have had an or i gin in stand ing bod ies of wa ter, while
suc ces sions that con tain a greater vol ume of sed i ment/ma trix
than anhydrite tend to have formed in subaerial evap o ra tive
con di tions or within the diagenetic realm (see War ren and
Kend all, 1985; Kasprzyk, 2003). Later diagenetic anhydrite
(e.g., replacive phases) can also add a sig nif i cant vol ume of
anhydrite to a sed i men tary suc ces sion, so it must be stressed
that the above re la tion ship is not a uni ver sal truth, and re quire
the in te gra tion of anhydrite type-rec og ni tion with broader fa -
cies and strati graphic in ter pre ta tions to be more ro bust. In
gen eral terms, how ever, it is quite of ten the case that suc ces -
sions com posed of ca. 75% anhydrite (or more) at the
metre-scale tend to have or i gins from stand ing evap o ra tive

wa ters. Per course, this dif fer en ti a tion is a nat u ral place to
split anhydrite group ings at the macro-scale: into those
metre-scale suc ces sions dom i nated by anhydrite and those
metre-scale suc ces sion that in clude anhydrite but are dom i -
nantly sed i ment/ma trix by vol ume (clastic or car bon ate).
There fore the clas si fi ca tion sys tem pre sented here starts by
sep a rat ing those suc ces sions that are dom i nantly anhydrite at
the metre-scale (the “anhydrite” group) and those suc ces sions
that are anhydrite-bear ing but dom i nantly host sed i ment vol u -
met ri cally (the “anhydritic ma trix” group). The term “ma trix”
here re fers to that sed i ment within which the anhydrite oc curs. 
In prac tice, the term ma trix can be re placed with the tex tural
de scrip tion (e.g., Dun ham name in the case of car bon ates) of
the host sed i ment. A flow chart of this clas si fi ca tion sys tem is
in cluded here as Fig ure 2.

ANHYDRITE GROUP

Within metre-scale suc ces sions where anhydrite is the
dom i nant li thol ogy, Maiklem et al. (1969), War ren and Kend -
all (1985) and Kasprzyk (2003) all high light three gen eral mor -
pho log i cal groups that can be dis tin guished. These groups are
here con sid ered clas si fi ca tion sub groups of the larger anhydrite 
group. Ex am ples of these types of anhydrite can be seen in Fig -
ure 3. The first is the mas sive mor phol ogy, which is de fined as
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Fig. 2. Macro-scale clas si fi ca tion scheme for anhydrite

The scheme is pre sented here as a flow chart, to be used while clas si fy ing by read ing
from left to right, with the re sult ing clas si fi ca tion name given my read ing 

back across the flow chart from right to left



a metre-scale anhydrite body that ei ther lacks any vis i ble in ter -
nal struc ture, or lacks any ma trix sed i ment or sed i ment sheaths
be tween anhydrite masses. Typ i cally mas sive anhydrite can be
fur ther sub di vided into morphologies that have ei ther com -
pletely non-dis tinct fab ric (non-dis tinct), or con tain ghost
pseudo-crys tals (pseudo-crys tal line). The sec ond mor pho log i -
cal group com mon to anhydrite-dom i nated sed i ment is the mo -
saic. Mo saic anhydrite is de fined here as anhydrite with vis i ble
in ter nal struc ture with thin sed i ment sheaths or en ve lopes, sep -
a rat ing anhydrite masses. Anhydrite mass mor phol ogy can
usu ally be de ter mined, and can be sub di vided into those that
are pseudo crys tal line (again typ i cally af ter gyp sum) or more
com monly pseudo nod u lar in mor phol ogy. A com mon ex am -
ple of pseudo-nod u lar mo saic anhydrite would be the clas sic
“chicken wire” anhydrite, where a seem ingly fit ted fab ric of
com pressed nod ules are sep a rated by mm-thick sed i ment
sheaths. Fi nally, a third mor pho log i cal sub di vi sion of the
anhydrite group, ain lay ered anhydrite is iden ti fied as a com -
mon form in anhydrite-dom i nated sed i ments. Lay ered
anhydrite typ i cally has hor i zon tal to subhorizontal lay ers (typ i -
cally centi metre-scale in di vid ual lay ers) that de fine the fab ric

of the suc ces sion. Lay ered anhydrite can be sep a rated into that
which is roughly par al lel to ad ja cent stra tig ra phy and that
which is oth er wise dis rupted or diapiric.

The ma jor ity of in ter pre ta tions found in lit er a ture sur round -
ing the ge netic re la tion ship be tween thick, bed ded, anhydrite-
 dom i nated fab rics and their for ma tive en vi ron ments are that
these fab rics are in dic a tive of de po si tion in sub aque ous sa -
lina-type set tings. That is, gyp sum would have been pre cip i -
tated in stand ing wa ter, and later con verted to anhydrite in the
diagenetic realm. That be ing said, any in ter pre ta tion of this type 
needs to be ac com pa nied by ad di tional data, such as the pres -
ence of other de pos its as so ci ated with de po si tion from stand ing 
wa ter (large ver ti cally-ori ented gyp sum crys tals, varve-type
lay er ing, etc.).  

ANHYDRITIC “MATRIX” GROUP

Within metre-scale suc ces sions where anhydrite is not the
dom i nant li thol ogy, the clas si fi ca tion group is “Anhydritic ma -
trix”. In prac tice, the term “ma trix” would be re placed with a
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Fig. 3. Ex am ples of anhydrite clas si fi ca tion types within the “Anhydrite” group 
(>75% anhydrite at roughly the metre-scale)

A – non-dis tinct mas sive anhydrite; no dis tinct anhydrite mass mor phol ogy can be readily iden ti fied in this ex am ple; B –
pseudo-crys tal line mo saic anhydrite; anhydrite in this case is pseudomorphic af ter selenitic gyp sum; for mer swal low-tail
mor phol ogy can be clearly iden ti fied in the base of the core sam ple; C – pseudo-nod u lar mo saic anhydrite;  nod ules can be
readily iden ti fied, each be ing en vel oped in a thin sed i ment en ve lope; D – strati graphic lay ered anhydrite; lay ers of darker
and lighter anhydrite are readily ob served, and may re late to cy clic evap o ra tion/re charge events at the time of de po si tion;
sam ples come from var i ous Me so zoic cores in the mid dle east and gulf of Mex ico re gions



de scrip tive term for the host rock (e.g., Dun ham clas si fi ca tion
for car bon ates). As with the anhydrite group, mul ti ple sub-cat -
e go ries may be rec og nized within the anhydritic ma trix group
al low ing for fur ther clas si fi ca tion sub di vi sions. Anhydritic ma -
trix morphologies have been put into 4 groups: pore/void-fill -
ing, nod u lar, crystallotopic and lay ered. 

Pore/void fill ing anhydrite is that anhydrite that is vis i bly
fill ing for mer void space. Any num ber of void names (e.g.,
vug, mould, frac ture, bur row, etc.) are in tended to be sub sti -
tuted for the term “void” in prac tice, such that these sub di vi -
sions may be de scribed while re main ing within the con text of
the clas si fi ca tion scheme. As an ex am ple, a void-fill ing
anhydritic ma trix fab ric that fills bur rows in a dolowackstone
would be termed bur row-fill ing anhydritic dolowackestone,
while a void-fill ing anhydritic ma trix fab ric that fills moulds in
a skel e tal grainstone would be termed a mould-fill ing
anhydritic skel e tal grainstone. 

Nod u lar anhydrite is the sec ond sub group of the
anhydritic ma trix cat e gory, and is de scribed as anhydrite that
forms ei ther sol i tary or co alesced sub-spher i cal nod ules within
host sed i ment. Anhydrite of this type is found in mod ern
sabkhas and many times serves as an in di ca tor of sabkha-like
en vi ron men tal con di tions when iden ti fied in the an cient, where 
it would have pre sum ably grown as displacive bod ies within

the up per 10s of cm of sed i ment. Ev i dence for the displacive
growth of ten co mes from petrographic ex am i na tion and iden ti -
fi ca tion of de formed “felted” microcrystals around the rim of
the anhydrite mass. 

Crystallotopic anhydrite is also com monly rec og nized in
rocks formed in evap o ra tive set tings and forms the third sub -
group within the anhydritic ma trix cat e gory. Crystallotopic
anhydrite is that anhydrite which re tains the shape of a crys tal-
in many cases be ing a pseudomorph af ter gyp sum. These crys -
tals may be in-place pseudo morphs, or may be dis rupted or bro -
ken by any num ber of pro cesses (e.g., re-work ing and trans port
of gyp sum laths in storm beds). Again, con fir ma tion of crys tal
form through petrographic ex am i na tion is of ten nec es sary. 

Lay ered anhydrite can also be found in beds not dom i -
nated by anhydrite, its de scrip tion be ing sim i lar to that in
anhydrite-dom i nated suc ces sions. Ex am ples of these types of
anhydrite can be seen in Fig ure 4.

The cat e go ries of anhydrite de scribed above have been
sum ma rized in a flow-chart for ease of clas si fi ca tion. The chart
reads from left to right fol low ing a sim ple ob ser va tion-based
de scrip tive scheme. The first de ci sion that needs to be made by
the user is whether or not anhydrite is the dom i nant min er al ogy
(ca. 75%+) at the metre-scale. If anhydrite is the dom i nant min -
er al ogy, the in ter val would be clas si fied within the anhydrite
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Fig. 4. Ex am ples of anhydrite clas si fi ca tion types within the “Anhydritic ma trix” group 
(host sed i ment > anhydrite at roughly the me tre-scale)

A – bur row-fill ing anhydritic dolopackstone; in this ex am ple, anhydrite has filled for mer bur row traces; B – sol i tary nod u lar anhydritic dolowackestone;
anhydrite nod ules are clearly vis i ble and form in di vid ual masses that are vol u met ri cally sub or di nate to the host sed i ment; C – dis rupted pseudomorphic
crystallotopic anhydritic dolograinstone; in this case, anhydrite is pseudomorphic af ter len tic u lar gyp sum crys tals; many of the crys tals iden ti fied in this
cross bed ded dolograinstone are bro ken, ev i dence that they were trans ported (dis rupted from their orig i nal po si tion) along with the host sed i ment grains by 
fluid en ergy; D – strati graphic lay ered anhydritic dolowackestone; anhydrite in this ex am ple forms lay ers within dolowackestone that are par al lel to
sub-par al lel to stra tig ra phy; sam ples come from var i ous Me so zoic cores in the mid dle east and gulf of Mex ico re gions



group, and if not would be clas si fied within the anhydritic ma -
trix group. The user then needs to de ter mine what the pri mary
fab ric of the anhydrite in ques tion is (based on the de scrip tions
of each given above), and fi nally the sub group of that fab ric.
Once that has been de ter mined, the user clas si fies the anhydrite
by name us ing:

a – the anhydrite fab ric sub group name, 
b – the anhydrite fab ric name, 
c – the anhydrite group name, 
d – the de scrip tive name of the host sed i ment (if the sam ple

is in the anhydritic ma trix sub group; re fer to Fig ure 2).  
Fol low ing the chart based on the vol ume of anhydrite pres -

ent in a given sam ple will yield a name based on ob ser va tions
that gives both a mor pho log i cal de scrip tion, a pro por tion of
anhydrite to host sed i ment, and when anhydrite is the
non-dom i nant min er al ogy, the type of sed i ment within which it 
is found.  

THE UTILITY OF THE ANHYDRITE
CLASSIFICATION SYSTEM – 

STRATIGRAPHIC PREDICTION

Any sort of ro bust, re li able method for de ter min ing and/or
map ping anhydrite dis tri bu tion in the subsurface would be a
wel come part of any subsurface study in which anhydrite oc -
cur rence af fects res er voir qual ity. Dif fer en ti a tion of evap o ra -
tive sub-en vi ron ments can be aided through the clas si fi ca tion,
in ter pre ta tion, and map ping of anhydrite types and as so ci ated
fa cies as so ci a tions. To that end, hav ing a clas si fi ca tion sys tem
for anhydrite that con tains in for ma tion about mor phol ogy, per -
cent age of anhydrite within a rock vol ume, and in for ma tion
about the sed i ment that con tains the anhydrite be comes im por -
tant for dif fer en ti at ing depositional set tings, palaeo -

environments, and both ver ti cal and lat eral trends in anhydrite
oc cur rence. Clas si fi ca tion of anhydrite in re la tion to host sed i -
ment is an im por tant step in dif fer en ti at ing anhydrite types for
the un der stand ing of facies distributions and reconstruction of
environments through time.

Anhydrite clas si fi ca tion sys tems to date have fo cused pri -
mar ily on mor phol ogy. In ad di tion, stud ies that have at tempted
to link par tic u lar anhydrite morphologies and re lated fa cies
suc ces sion to for ma tive pro cess have not uti lized a pub lished
clas si fi ca tion sys tem for anhydrite. This sys tem rep re sents an
at tempt to close this loop. This sys tem takes into ac count bulk
anhydrite vol ume, which can in some in stances be re lated to
depositional pro cess, ob served mor phol ogy, as well as a brief
de scrip tion of the host sed i ment within which the anhydrite is
found. In clud ing all of these el e ments into one name pro vides
for more use ful in for ma tion to be com mu ni cated than by
simply classifying according to morphology.  

Au thor’s note. The au thor wishes to in vite the wider sci en -
tific com mu nity to make sug ges tions for changes and/or im -
prove ments to the clas si fi ca tion scheme. This sub mis sion is in -
tended to be a new at tempt to ar rive at a more widely-used sys -
tem for clas si fi ca tion of anhydrite rather than the fi nal an swer
to the anhydrite clas si fi ca tion ques tion. The in ten tion is also to
have a sys tem that in te grates well with cur rently used de scrip -
tive schemes. Any sug ges tions for im prove ment are wel come
and ap pre ci ated.
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