
 

Scott Dion asked AI source chatgpt to elaborate on the North Sugarloaf locality. 

Below is the chatgpt response. 

 

Scott’s querry: Please provide a detailed synopsis of the minerals of north sugarloaf mountain as outlined by 

Robert janules in his rocks and minerals magazine article and other sources. Include minerals found and 

paragenesis. 

 

The North Sugarloaf Mountain locality is one of the more important NYF-type pegmatite and miarolitic cavity 

occurrences in New Hampshire. The classic reference is the 1990 Rocks & Minerals article by Robert Janules and 

Scott Whittemore, “Pegmatite and Miarolitic Cavity Minerals of North Sugarloaf Mountain, Bethlehem, New 

Hampshire.”  

What makes North Sugarloaf unusual is that it combines: 

Conway Granite / White Mountain magma chemistry 

miarolitic cavity mineralization 

REE- and Be-enrichment 

fluorine-rich late-stage fluids 

NYF affinity (Nb–Y–F) 

both pegmatitic and hydrothermal overprinting 

This is why you see minerals there that resemble a hybrid between classic White Mountain miarolitic systems 

(Moat/Hurricane/Ossipee style) and evolved rare-element pegmatites. 

 
Geological Setting 

North Sugarloaf lies within the White Mountain igneous province and is associated with evolved granitic phases 

related to the Conway and Osceola granites. The pegmatites occur as irregular pods, lenses, and miarolitic 

segregations within highly evolved granite.  

The system is fluorine-rich and strongly enriched in: 

Be 

Nb 

Y 

REE 

Zr 

Ti 

Sn 

That chemistry is characteristic of an NYF pegmatite environment rather than a classic LCT pegmatite like 

Palermo. 

So your earlier intuition about gadolinite indicating NYF affinity is absolutely correct. 

 
Overall Mineralogical Character 

North Sugarloaf is especially known for: 

Gadolinite-group minerals 

Phenakite 

Bertrandite 

Fluorite 

Anatase 

Pyrochlore-group minerals 

REE minerals 

smoky quartz miarolitic cavities 

Be minerals 

Nb-Ti oxides 

The locality is famous among micromounters because many minerals occur as tiny but highly aesthetic cavity 

crystals. 

  



 
Major Mineral Groups 

Primary Pegmatite Minerals 

These formed during the main crystallization of the pegmatitic melt. 

Quartz 

Main framework mineral. 

Occurs as: 

smoky quartz 

cavity quartz 

skeletal quartz 

drusy quartz 

Likely among the earliest cavity-lining minerals after feldspar crystallization. 

Feldspars 

Mainly: 

microcline 

perthitic K-feldspar 

albite 

Albite likely represents a later albitization phase tied to fluorine-rich fluids. 

Biotite / Phlogopite 

Dark mica phases reflecting Fe-Mg-rich residual fluids. 

Fluorite 

One of the key indicators of fluorine-rich evolved fluids.  

Fluorine is critical because it: 

lowers melt viscosity 

increases mobility of Be, Nb, REE, Y 

promotes miarolitic cavity development 

stabilizes rare minerals 

 
Beryllium Minerals 

This is one of the most important aspects of the locality. 

Gadolinite-(Y) and Gadolinite-(Ce) 

Gadolinite-(Y) 

Gadolinite-(Ce) 

These are among the signature minerals of the locality.  

Formula (idealized):   Y2Fe2+Be2Si2O10 

Gadolinite is extremely important geochemically because it signals: 

strong Y enrichment 

REE concentration 

Be mobility late-stage residual melt evolution 

At North Sugarloaf it often occurs in miarolitic cavities associated with: 

smoky quartz 

fluorite 

hematite 

feldspar alteration 

Some analyses reportedly showed intermediate compositions between Y- and Ce-dominant species.  

This strongly suggests a chemically evolving fluid system where REE partitioning changed over time. 

 
Phenakite 

Phenakite 

Formula: 

Be2SiO4 

Phenakite is a classic high-temperature Be mineral associated with: 

fluorine-rich pegmatites 

miarolitic cavities 

NYF systems 

late magmatic fluids 



Its presence implies: 

very evolved residual melt chemistry 

strong Be concentration 

relatively low aluminum activity 

This is one of the strongest indicators that North Sugarloaf belongs in the NYF spectrum. 

 
Bertrandite 

Bertrandite 

Formula: 

Be4Si2O7(OH)2 

Bertrandite is probably secondary after phenakite or gadolinite in many cases. 

Likely formed by: 

hydrothermal alteration 

hydration 

low-temperature Be remobilization 

This is important paragenetically because it suggests the system remained fluid-active after primary 

crystallization. 

 
REE and Yttrium Minerals 

Bastnäsite-(Ce) 

Bastnäsite-(Ce) 

Formula: 

Ce(CO3)F 

This indicates: 

REE enrichment 

fluorine-rich fluids 

carbonate-bearing late hydrothermal conditions 

This is a classic late-stage REE mineral in evolved NYF systems. 

 
Hingganite-(Y) 

Hingganite-(Y) 

Occurs in altered Be-REE environments.  

Likely secondary after gadolinite-group phases. 

 
Bazzite 

Bazzite 

A rare scandium-bearing beryl-group mineral.  

Its occurrence is highly significant because scandium enrichment is characteristic of highly fractionated NYF 

systems. 

 
Nb-Ta-Ti Minerals 

Pyrochlore Group 

Pyrochlore Group 

Pyrochlore-group minerals indicate: 

Nb enrichment 

fluorine-rich evolved melts 

late incompatible-element concentration 

Reported plumbopyrochlore is especially interesting because it indicates Pb entered late-stage Nb-bearing fluids. 

 
Anatase 

Anatase 

Occurs as: 

sharp cavity crystals 

pseudo-cubic habits 

drusy coatings 

Likely formed during late hydrothermal Ti remobilization. 



 
Cassiterite 

Cassiterite 

Cassiterite suggests: 

extreme fractionation 

volatile-rich late melts 

Sn concentration 

This is another major NYF indicator. 

 
Iron and Oxidation Minerals 

Hematite 

Hematite 

This ties directly into your earlier observations about iron staining. 

At North Sugarloaf, hematite likely records: 

oxidizing late fluids 

vapor-rich miarolitic conditions 

hydrothermal alteration pathways 

Iron oxides in White Mountain systems are often excellent indicators of: 

fluid pathways 

cavity development 

volatile concentration 

Exactly the same prospecting logic you’ve discussed for Merrymeeting and Hurricane. 

 
Sulfides and Hydrothermal Phases 

Reported minerals include: 

molybdenite 

pyrrhotite 

rhodochrosite 

fluorite-associated phases 

These likely represent an intermediate hydrothermal stage between primary pegmatite crystallization and low-

temperature alteration. 

 
Proposed Paragenetic Sequence 

Here is probably the best current interpretation. 

Stage 1 — Granitic Melt Emplacement 

Crystallization of: 

quartz 

K-feldspar 

biotite 

accessory zircon 

Stage 2 — Pegmatitic Fractionation 

Residual melt becomes enriched in: 

F 

Be 

Nb 

Y 

REE 

Sn 

Ti 

Formation of: 

albite 

fluorite 

smoky quartz 

miarolitic cavities 

  



 

Stage 3 — Miarolitic Cavity Mineralization 

Crystallization of: 

phenakite 

gadolinite 

pyrochlore 

anatase 

fluorite 

cassiterite 

bastnäsite 

This is the peak NYF stage. 

Stage 4 — Hydrothermal Overprint 

Cooling aqueous fluids alter earlier minerals. 

Formation of: 

bertrandite 

hingganite 

hematite coatings 

secondary REE phases 

Stage 5 — Supergene Alteration 

Weathering and oxidation produce: 

iron oxides 

altered gadolinite rims 

hydrated Be phases 

 
Why North Sugarloaf Matters 

North Sugarloaf is important because it represents a transitional White Mountain evolved granite system where: 

miarolitic cavity mineralization 

NYF pegmatite chemistry 

hydrothermal overprinting 

all coexist. 

It is essentially a natural laboratory showing how: 

Conway Granite differentiation 

fluorine enrichment 

volatile concentration 

cavity formation 

REE/Be mineralization 

are genetically linked. 

It is probably one of the best NH examples connecting: 

White Mountain ring-dike magmatism to evolved NYF pegmatite processes. 

And yes — the gadolinite + phenakite + fluorite + pyrochlore association strongly supports your idea that similar 

mineral suites could occur in other evolved Conway Granite / ring-dike environments like portions 

of Merrymeeting Ring Dike under the right structural and fluid conditions. 

 


