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Abstract: Granitoids are the most common felsic intrusive rocks occurred in the continental crust. The Q’-ANOR diagram is widely
used in the classification and nomenclature of felsic intrusive rocks. However, little attention has been paid to the accuracy of the
classification of rocks by using the Q-ANOR diagram. In this study, based on a global dataset of 1952 pairs of major element
contents and actual mineral modals of felsic intrusive rocks, we have compared the discriminant results of the Q-ANOR diagram
with those of the modal QAP classification diagram of actual mineral contents, and have found that only 55% of samples from the
dataset can be “correctly” classified by using the Q-ANOR diagram. However, the further examinations show that the Q'-ANOR
diagram can be used to successfully distinguish the alkali-feldspar-rich flesic intrusive rocks from the plagioclase-rich ones. The
projections of different granitoid groups that are defined by their petrochemical and mineralogical features display distinguished
distribution patterns in the Q'-ANOR diagram. The trajectories of granitoids reveal that the calcic and the calc-alkalic granitoids in
the Q'-ANOR diagram changed their compositions along the cotectic crystallization line of quartz and feldspars during the whole
path, but the alkali and the alkali-calcic granitoids changed their compositions along the cotectic crystallization path of alkali-

feldspar and plagioclase in the early stage and along the cotectic crystallization path of quartz-feldspars in the late stage.

WA 4t 5 : 2024-0107 ,2024-06-04 YL F,2024-11-19 g [a]

400 H . R R A SR b S AR T E (D 1912)

E—EHTIN FNIH] (2000—) , Zo BB AE , WFGE 1)« #9412, email: 1743191535@qq.com
SEAFVER TN R (1969—) 5 W4 P58 )5 1] . #7472, email: allen_thalassa@sina.com

5| Atks:
INITHT VEVE. 2025, FER A4 328 RO HIARRE 15 500 5 A AL 152 : LLQ-ANORIEIfi Ry (9. 1™ W A st R A 75d 4
doi: 10.3724/j.issn.1007-2802.20240138
Sun M M, Wang Y. 2025. The nomenclature and classification of granitoids and the petrochemical interpretation of geotectonic settings of granitoids: A case study of
the Q"-ANOR diagram. Bulletin of Mineralogy, Petrology and Geochemistry,doi: 10.3724/j.issn.1007-2802.20240138


https://doi.org/10.3724/j.issn.1007-2802.20240138
https://doi.org/10.3724/j.issn.1007-2802.20240138
https://doi.org/10.3724/j.issn.1007-2802.20240138

414 PIIIISE . TERG A dn T2 ORI 75 5 5 A1 A2 A 22« LAQ-ANOR [ fiff S 51

Furthermore, the projection points of granitoids from different tectonic environments in the Q-ANOR diagram are clearly

distinguishable, so the Q"-ANOR diagram can be used as a tool for discriminating the tectono-magmatic characteristics of granitoid

suites.
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Table 1 The success rates of the Q’-ANOR diagram for

identification of felsic intrusive rocks

QAP X FEARCE Q-ANOREIff# IEBIFINEL  1E#%
2 116 100 86.21%

3a 200 85 42.50%

3b 600 301 50.17%
3(3a+3b) 800 552 69.00%
4 399 246 61.65%

5 245 143 58.37%

8% 53 16 30.19%

9* 90 44 48.89%
10% 82 45 54.88%

10 52 40 76.92%

T : QAP X B B iFe e M DL IR 1R
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Fig. 1 The projections of compiled compositional data of felsic intrusive rocks in the Q-ANOR diagram (base plot after

Streckeisen and Le Maitre,1979)
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Table 2 The success rates of the Q’-ANOR diagram for

discriminating the quartz proportions of felsic intrusive

rocks
QAP/FX.  Q-ANORAMX  EAEL  —3i 4K Hortk
2 2,3a 116 110 94.83%
3a 2,3a,3b 200 190 95.00%
3b 3a,3b,4 600 478 79.67%
3 2,3a,3b,4 800 773 96.63%
4 3b,4,5 399 355 88.97%
5 4,5 245 184 75.10%
8* 7*, 8% 9% 53 32 60.38%
9% 8%, 9% 10* 90 64 71.11%
10* 9% 10% 82 59 71.95%
10 9,10 52 43 82.69%
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PETRSE R KA 2 3 6% 7* 8% 6.7 .81X)
P4 55—, Q- ANOR [#1fift () TEU3I) 1E 81 32 15 80%~90%
(F£4), XFRWQ-ANOR I A IR LT X 735 AHS AT
KPR MR S mmbE A KRR A a2k,



WA A BRIl 2025,44

#3 Q'-ANORE#EXM FH KA SHKAHEIILLFI
HIIR B E R 2R

Table 3 The success rates of the Q’-ANOR diagram for

discriminating the ratios of alkali feldspar and plagioclase

of felsic intrusive rocks

QAP/}X  Q-ANOR/ZMX B —HAE HArE
2 2,6% 116 103 88.79%
3a 3a,7* 200 88 44.00%
3b 3b, 8% 600 310 51.67%
3 3a,3b,7*, 8% 800 567 70.88%
4 4,9% 399 270 67.67%
5 5,10% 245 176 71.84%
8* 3b,8%,8 53 29 54.72%
9% 4,9% 9 90 52 57.78%
10* 5,10%,10 82 60 73.17%
10 10%,10 52 46 88.46%

F4 Q-ANOREEMEMKAKKERBNELXSERM
KAERERBNELHIRFIEMZE
Table 4 The success rates of the Q-ANOR diagram for
discriminating the alkali-feldspar-rich felsic intrusive rocks

from the plagioclas-rich ones

FEpS QAP/FX  Q-ANORZMX  MA%L —FAE Hirk

BRI AK 2,3,6%,7%,  2,3,6%,7*,
e 1058 1001 94.61%
WRIRAL  8%,6,7,8 8*%.6,7,8 ’
EAHCAKIE 4,5,9% 10%, 4,5,9% 10*
mggf;ﬂ o e | 88 727 82.43%

H AR T 45 2855 A Z RDZ R JE Y, 43 25 & ik
B A2 T AN RISE ) (Williams et al.,1954) . A
B A Al TR A A DR X 2 R T 10% R i #1514
(XA EZE[ 0O’ Connor (1965) A An-Ab-Or 3
FEL T, BT LAFRAT TRV g B8l v s A 0 (QU>10) FE il K
P HA A 5 RHE A AT . SR Q-
ANORE it I IE 3 67%~87% (#£5) o

25 B R KRB A SRS ZEQ-ANOR iy 4%
SCANRERT AN S B S BRa 1) 5 B QAP R A5 AL {H AT
DAR G bk a5 A0 S S U ok, o AT LAAR G4 IX 53
REKAKEREASR S ERMERKARKRETRAS
x5 EAE(Q>10) HMHQ-ANORE MR FIEME

Table 5 The success rates of the Q’-ANOR diagram for

discriminating the quartz-rich ( Q">10) samples

QAP/}IX. Q-ANORAFX B4 —3i HArL
2/6* 2,6% 125 109 87.20%
3/7%/8% 3,7%,8% 856 612 71.50%
4/9% 4,9% 456 304 66.67%
5/10% 5,10% 285 207 72.63%
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BER IR 555 (Southern California’s 2, HiLarsen, 1948) ; #5755 (Tuolumne’s 3£ , & Bateman et al., 1988) ; B85 5 (Sherman’s 2, i Frost et al.,1999);
T8 (Bjerkeim-Sokndal #/3 , it Duchesne and Wilmart, 1997) . HHRI AL T TEA , F55(C) :Q°=29.126+0.384x (ANOR )—0.007x (ANOR )% ; £558(i (C-
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[El2 MAIES T FEHRT RS R AE M 5 BRI Q-ANORS . I A2k (JiC I PiE Streckeisen and Le Maitre, 1979)

Fig. 2 The projections of four typical calcic, calc-alkalic, alkali-calcic,and alkalic granite suites and their variation trend curves in the

Q'-ANOR diagram (base plot after Streckeisen and Le Maitre, 1979)
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K3 SRR A GE AL B N A A FR R AR P (8 Luth,
19761514 )
Fig.3 Schematic phase diagram of the haplogranodiorite—H,O
system (modified from Luth 1976)

460 Tl AE B 2 N S IR B & B A K A (ACG Al
ATG) ; (2) R BEPEFIBREAE B 55 25 (PAG) 5 (3) & 44 75
FURVE BA B B AL KA 2 B A s B R A
i 7 2 Kl 4 3 J5 il 4R 5k 3 AR AE 5 %A (CPGHIMPG ) ;
(4) & HESIIELE R A 2K (KCG) 5 (5) KTt n N K

OB KAE AR N A (TTG) 5 (6) KiFEHEHI
BEXRAL KA (RTG) o

FEQ'-ANOR [EIfiff i | 364, b 2 U (1 B 4 o1
AR A (Kl4) . ACGRIATG S PAGIT £
TAE B4 2 Y T o oG Ak # # (1¥14a  4b) : ACG AN
ATG 57 HH 6 ] b o™ 2 1 05 00 05 B 4, PAG#E {4
TR B A ) 2R MDA, R AEQ =01
1 AL PR B ANOR=0 A AL B b 53w, 3R W3 BEAE: i
J& FREMRAN(Q'=0) MK B i A1, sAS K A7 & FE AR AR
(ANOR=0) iy fE 3 I AT (Q'>0) i v AL K B Ji 5 A
KCG 3= 2573 HUCTE 55 55T G5 ot | 9 o ke 42 2 1], 4%
R 2808 T A AL 5 Bk SUAE B (B IE K A8 B
BRI KAL) (Flde) o 485 CPGHIMPGHE i
SR 22 BB AR B AR B 25 e SUAE i 5 X8R, 7
FE 5 RHE AT B E = TN S L X TN K X AR 2
W, 5K CGAHH H ik 2k HA B 57 #a 30 153 i (B14d) o
TTGHIRTGH S S 434 a5 5 ACGHMATGH A A
ZAb (B TTGHIRT GV Ak AL 5 5 DX A A il i 22
PR Z (Klde 4f) . ABEAEEF(20152,2017,2018) %
TTGH A 5 IUA KA G IR E R IR A E M1
(PEL TR 4 AT 2, 2024) o

AR SCOE T R3S, FATIAMATGHIACG
AR Ao 5 5 B 5T A AR TE B, PA Gl i B
JBT BB T A B AR T L, D e U5 ) G S 4 i
T Wi I LS 72 (Bonin, 2020 ; Castro, 2020 ; Moyen



TP A ek AR 2025,44

419

Bk I T Bonin % (2020)

4 AIEZE R A2 Q- ANOR I fif I B (IR IR 4 Streckeisen and Le Maitre, 1979)
Fig. 4 The projections of six granitoid groups in the Q'-ANOR diagrams (base plot after Streckeisen and Le Maitre,1979)
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Table 6 Typical granitoid suites with well-known tectonic settings and their literature sources
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Fig. 5 The projections of granitoid suites occurred in the subduction environments in the Q'-ANOR diagrams

(base plot after Streckeisen and Le Maitre, 1979)
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Fig. 6 The projections of granitoid suites occurred in the non-subduction environments in the Q’-ANOR diagrams

(base plot after Streckeisen and Le Maitre, 1979)
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Fig.7 The projections in the Q'-ANOR diagrams for the metaluminous subgroup of slab failure granitoids (a), the peraluminous

subgroup of slab failure granitoids (b), the Early Cretaceous granitoids of the Changle-Nan’ao Tectonic Belt (¢),SE China,and the

Jura-Cretaceous “adakites” of the North China Craton (d)(base plot after Streckeisen and Le Maitre,1979)
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